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BnusHue doToneproanyecKrx yCIOBHI ceBepo-3arana pOCCUM U MeJIATOHMHA Ha aKTUBHOCTh
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E. B. barbomkuna
CepneyHast akTUBHOCTD IBYCTBOPYATHIX MOJUTIOCKOB KaK MHTETPAJIbHBIN TTOKa3aTellb
COCTOSIHUSI OpraHU3Ma KUBOTHBIX
H. H. baxmem, /. A. Exumos
CurHajnbHbIe MPOIIECCHI B MOCTYPIbHBIX M JIOKOMOTOPHBIX MBIIIIIAX
MPY OTpaHUYECHUN ABUTATEIbHOM aKTUBHOCTH
C. I1. benosa, C. A. Totearnos, E. II. Mouanosa, b. C. Illenkman
JIBa BapmaHTa BHYTPUKJIETOYHOTO Pa3BUTUSI KapIMaIbHBIX CTBOJIOBBIX KJIETOK
U UX POJTb B CAMOOOHOBJICHUM M pereHepaliui MuoKap/aa
I. b. bearocmouykas, /. JI. Conun, A. A. Bapwasckas, M. M. I'anaeydza
Bxkiag amHaMU4YecKOM CTUMYJISIIIUU CTOITBI B PETYJISIIIAIO HeliporeHe3a ruImmoKaMIia
NP IBUTATEJIbHOM pa3rpy3Ke 3aIHUX KOHEYHOCTeM
A. C. Bepesosckas, A. A. Haymosa, E. A. Oneitnux, M. B. [hazosa
MmnynbcHBIE OTBETHI HEMPOHOB NEPBUYHOI CIIyXOBOM KOPHI
MOBEIeHYECKU aKTUBHOM KOIIIKM Ha 3BYKU MTOTEHIINATBHBIX XXePTB
H. I. bubuxos, U. H. [lucapes

Crpykrypa SH3N nomena 6enka Grb2

A. boneos, C. Kopoan, JI. JIyauk, B. Kemkos, K. Musu, O. Poeauesa, U. be3npo3zeannbiii
CornocTabiieHue 3(ppeKToB huzndeckoit TpeHupoBKU Ha ADK -3aBUCUMYIO PETYJISILINIO
TOHYCa MEJIKUX apTEPUIA AbIXaTeJIbHON 1 JIOKOMOTOPHO MYCKYJIaTyphl KPBICHI

A. A. bopsbix, A. A. lllseyosa, O. O. Kuproxuna, E. K. Ceausanosa,

HU. B. Kyzomun, O. C. Tapacosa
Konuenmus JI.A. Opbenu 06 agantTallMOHHO-TpodruecKoit pyHKIMU
CUMITIATUYECKOU HEPBHOM CUCTEMBI B CBETE COBPEMEHHBIX JaHHBIX

3. A. Bypuix

®enomeH Opbenn—I'mHenmHcKoro — B3misia yepes 100 et
D. A. Byxapaesa
OcobeHHOCTU NCUXO(PU3NOTOTUYECKON afanTaluy MOAPOCTKOB, 00y4YaOIIUXCS

B YCJIOBHSIX 00pa30BaTeIbHOTO YUpEKIeHUST MTHTEPHATHOTO TUTIA,
C YYETOM TUIIA BET€TaTUBHO perysiiiuu

JI. A. Bapuu, H. B. Hemonounas
BiusiHue akTuBaIMu KaTeXxoJdaMUHEPTUIeCKOoi U XOJMMHEPTUIeCKON CUCTEM
y TUIOJIOB KPbIC HA B3aUMOJICMCTBUE CepACYHOI esITeIbHOCTU CaMKU U TIToa
H. JI. Boosuuenko, I1. A. I'aiidykoea
BnusiHue xkxeaTUuHOBOIO cyOCcTpaTa ¢ MUKPOCTPYKTYpOit Ha auddepeHIIMPOBKY MUOTYO
1 UX COKPATUTEIbHYIO aKTUBHOCTD, BEI3BAHHYIO 3JIEKTPOCTUMYJISLINEHA
T. @. Benxsaoze, I1. A. Maxnoeckuii, /l. B. [lonoé
3aBUCHUMOCTb U3BMEHEHMI TTOKa3aTelieii FTeMOIMHAMUKH Y CTYIEHTOB-MEIUKOB
OT BOCTIPHSITUSI SMOLIMOHATIEHO 3HAYMMBIX N300paXkeHUit pa3HOM JUTUTETbHOCTH
I1. C. Bepbenko, O. A. 3anama, A. B. Kykoea
Ponp HIF1-3aBucumoii cynpeccuu neHTo30(40oc¢haTHOTO IIYyTH B IIATOTeHE3¢
MOCTTUTIOKCUYECKOI pEOKCUTeHAIIUM MO3ra
O. B. Bempoeoii
LleHTpanbHbIe U epudepuIecKrue MeXaHU3Mbl HApYIIIEHU M
[JIIOKOKOPTUKOUIHOM CUCTEMBI TTPY TTpeHATAIbHOM TUITOKCUY
O. B. Bempoeoii, B. A. Cmpamuaos, E. H. Tioavkoea
Jncbamanc Makpoaprudeckux GochaTtoB Kak ITyCKOBOM (haKTop MepecTpOKu
CUTHAJILHBIX MTyTEeM MOCTYPaAIbHOM MBIIIIIBI HA pAHHEM 3Tarle pa3rpy3Ku
H. A. Buavuunckas, H. U. llapamonosa, b. C. Illenkman

MonenupoBaHie TPAaBUTALIMOHHON pa3rpy3Ky Ha 3eMJIe: TOCTOMHCTBA M OIrPaHMYCHUST
0. JI. Bunoepaodosa, O. C. Tapacosa
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['MraHTcKHe GeJKN cCapKOMEPHOTO LIMTOCKeIeTa U OEJIKU TETJIOBOTO II0Ka

Kak (akTopbl MIPOTEOCTa3a B MOMEPEYHO-OJIOCATHIX MBIIIIIAX TMOEPHAHTOB
HU. M. Buxasnyes, O. C. Mopenxos, H. M. 3axaposa

CpaBHUTEIbHOE U3yYeHE aHTUHOLIMIICIITUBHOTO IEMCTBUS SIIOB Pa3HbIX BUIOB KOOP
A. B. Bockanan, JI. M. Ilapceesn, A. A. lapbunan, M. B. Aumousnu

BiausiHue nuaMeHeHus1 akTUBHOCTU XOJTI/IHCpFI/I‘-ICCKOﬁ nu KaTeXOJ’[aMHHepFH‘-IeCKOﬁ CUCTEM

Ha IBUTaTeJbHYIO, AbIXaTEJbHYIO U CEPACYHYIO ACSTEIbHOCTH Y IJIOAOB KPhIC
I1. A. Iaiidykosa, H. /I Boosuuenko
HeonapBuHuCTCKast peBOIIOLUS: IIPOOJIESMBI U TTEPCIIEKTUBbI
C. O. I'ananosuu
IMpuMeHeHe MUHUCKOIIA IS BUyaJIM3allMd aKTUBHOCTU HEMPOHOB TUITIIOKAMIIa
E. U. I'epacumos, A. H. Epogpees, C. A. Ilywurxapesa, /cao Llans,
0. JI. Baacosa, U. b. beznpozsannblii
CucreMa peTMHOEBOI KHUCIOTHI KaK BO3MOXKHEBIN (paKTOp
3KCIIEPUMEHTAILHON TOMECTUKALIMU KMBOTHBIX
10. D. I'epbex
MexaHU3MBbI peryJsiinuy HeiiporeHe3a TInoKaMIia y B3pOCbIX KPhIC
B YCJIOBUSIX aHTMOPTOCTATUYECKOTO BbIBEILIMBAHUS
M. B. Ihazoea, A. C. bepesosckas, E. B. Yepnueosckas, A. A. Haymosa,
C. [I. Huxonaesa, C. A. Tvieanos, b. C. Illenkman
Perynsinust runoranaMo-runodu3apHo-aapeHOKOPTUKATBHON CUCTEMbI
y KpbIC TuHUU KpylnHCKOro—MOI0OKMHOM Ha pa3HbIX CTAAUSIX SIIWIEIITOTeHE3a
E.JI. Iopbauésa, A. A. Kyaukos, E. B. Yepnueoeckas, M. B. Ihazoea, JI. C. Hukumuna
TpaHCKpUIITOMHEBIN aHAINU3 “TIPOCTHIX” UMMYHHBIX CUCTEM:
TpacCUPOBAHUE KITIOUEBBIX COOBITHIA B 9BOTIOLUN CUCTEMbI KOMITJIEMEHTA
A. M. Topbywun

I'paBuTanms kaxk ¢pakrop ¢hopMUpOBaHUSI MHTETPATUBHON NeATEIFHOCTA MO3ra
A. JI. Topeaux, A. I. Hapouuxun, A. FO. Eeopoe, JI. P. Axmepoea, P. H. Heanoeckuii
AXTUBHOCTb MUTOXOHJIPUI B AUaIN3aTe Y JKUBOTHBIX
C 9KCIEepUMEHTAJIbHOI 00J1e3HbIO ATbLIreliMepa
A. B. Topuna, E. B. Xapumonoea, HU. B. [lomanenko, A. b. Caamuna
I[IpotuBOOMmyX0JIEBOE BO3NEICTBIE TU3NHTEIPUHOB U3 SIIOB TagloK
Ha in vivo U in vitro MOIEJsIX OIyXoJjei
I. B. I'ykacsau, JI. A. Iyauxan, H. M. Aiieazsn
KopTtukounn-3aBrucuMbie MEXaHU3MbI TUCTAHTHOTO IMTOBPEXXACHMS TUIIIIOKAMIIA:
OHTOIeHETUYECKHUE aCIIEKThI
H. B. Iyasesa
MeMaHTUH U aHTarOHUCT peLieNTopa UHTepJIeiiKuHa- 1 pasnesbHo,

HO He B KOMOWHAIIMU, OCJA0JISIIOT TICUXOHEBPOJIOTMYeCKIe HapyIIeHUSsT
Y KPbIC B JIMTUI-NIMJIOKAPIIMHOBOM MOJEJIM BUCOYHOM SNUJIETICUN
A. B. llémuna, O. E. 3ybapesa, U. B. Cmonenckuii, A. A. Kapenanos,
A. M. Hwenko, A. B. 3aiiyee
CHUHEepruyHbIi CTUMYJIUPYIOLINIA 3D (EKT UHTpaHA3aIbHO BBOAUMBIX C-TIeNTHIA
1 WHCYJIMHA Ha CTEPOUIOTEHE3 M TUPEOUIOTEHE3 Y CAMIIOB KPBIC
CO CTPENTO30TOLMHOBBIM 1MaGeTOM
K. B. Jlepkau, H. E. bBacosa, B. M. Bondapesa, A. O. lllnakoes

deHoMEeH HeI0CTaTOYHOCTU GapbepHOi (YHKIIMM MHTAKTHOTO TPUKYCITMIATIBHOTO KJlaraHa

y SJIATHBIX CITIOPTCMEHOB
b. @. Jlepnosoir, B. U. IIpowesa

MexaHu3MBbl TaTOreHe3a MUoIaTuun IpH CEPACYHO-COCYAUCTBIX 3a00JIeBaHUSIX

P. U. JImumpuesa, E. B. Henamvesa, O. A. Heanosa, M. 0. Komaposa,
H. B. Xpomosa, A. A. Kocmapesa

AHaM3 U3MEHEHU 2JIEKTPOKAPAMOTPAMMBI U CTPYKTYPHO-(DYHKIIMOHAIBLHBIX XapaKTePUCTUK

KapanoMMOLMTOB cepala KPpbIChl HA paHHUX CTaAUAX CTPEIITO30TOIIMHOBOTO nuabera

M. I'. lobpeyos, U. B. Kybacos, H. b. Cyxoe, O. B. Yucmskosa,
E. B. Hosukxosa, I0. A. Quaunnos, A. B. Cmenanos, A. A. Ilanoe
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3MeHeHHbIE B peE3YyIbTATC rlpeHaTaanoﬁ TUIMMOKCHUU KOTHUTUBHBIC (byHKLH/II/I
1 BOCIIPpUATHUEC 3aIllaXOB Y KPBIC MOI'YT BOCCTaHABJIMBATHCsA
noj IecTBUEM I/IH]"I/I6I/ITOpa TUCTOHACALCTUIIa3 BaJlbIIpoaTa HaTpus

H. M. Jlyopoeckas, H. H. Haausaesa, /l. C. Bacuaves, /l. H. Koznosa,
H. JI. Tymanosa, O. C. Anexceesa, HU. A. 2Kypasun
BanbnipoatHbie MOJEM ayTU3Ma U KOPPEKIUs MOBEAEHUS 3KCTIEPUMEHTATbHBIX XKUBOTHBIX
TIPY TOMOIIY KCEHOHA
B. A. llyovinun, H. 1O. Capvivesa, A. B. Kpywunckas, B. P. I'ed3ynu, A. I1. Jlo6posoasckuii
DKcnepuMeHTaTbHOE MOJIETUPOBaHNE TPEBOXXHOTO pacCTPOMCTBA U aJIKOTOJIM3Ma
A. 10. Eeopos, U. B. llemsanko, A. E. Bepakca, E. B. Quaamosa
Heiipodursmonornueckre acrieKTbl BpeMEHHOTO KOAMPOBAHUS aKyCTUIECKUX CUTHAJIOB
B BBICIIIMX CJIYXOBBIX LIEHTPax MO3ra
M. A. Eeoposa
CrabunusaTopbl KaIblMsI BOCCTAHABIMBAIOT HAPYIIIEHHbIE MOTOPHBIE (DYHKIIUU
MblIei TpancreHHou tuaun SCA2-58Q
I1. A. Eeoposa, H. b. beznpo3sannblii
AHaJIN3 CIIOHTAaHHOM aKTUBHOCTY KJIETOK ITyPKUHBE KOPBI MO3XKeUKa
OOIPCTBYIOIIMX MbIlIeit TpaHcreHHOoM TuHuu SCA2-58Q
II. A. Eeoposa, A. B. I'asépunosa, U. b. be3npozearHblii
Co3znaHue Moaeav JOKJIMHUYECKO# cTaauu 00JIe3HU MapKUHCOHA
y CTapelonmX XKUBOTHBIX TSI pa3pabOTKKM HOBBIX TEXHOJIOTHM MPEeBEHTUBHOM Teparnuu
HU. B. Exumosa, J]. B. Ilhakcuna, M. b. Ilasu, B. B. Cumonosa,
M. A. I'yzees, M. B. YepHviuies
Bo3zneiicTBre KpaTKOBPEMEHHOM SMMIENTTU(MOPMHOM aKTUBHOCTHU
Ha IJIyTamMaTeprudeckyio nepemady mexmy cuHaricamu CA3-CAl runmmokamiia
10. JI. Epeuna, A. B. 3aiiyee
BnusiHue npeHaTaabHOM TMIEProMOLIMCTEMHEMUHU Ha TIPO-HOLUULIENTUBHbII 3 dekT ATD
B cUCTeMe TPOMHUYHOTO HEpBa KPBICHI
E. B. Epmakosa, K. C. Kopoaésa, I. . Cumodukosa
Pa3paboTka rutarmHa Jijisi BRICOKOYpPOBHEBOTO aHaJIM3a HEMPOHHOM aKTUBHOCTH,
3apeTUCTPUPOBAHHOI BO BpeMsl 9KCITEPUMEHTOB C MCIOJIb30BAHNEM MUHUCKOITA

A. U. Epogpees, E. U. Iepacumos, C. A. [lywkapesa, /. C. bapunos,
M. B. boacynosckas, fIn Canvio, Hu Xaoro, Yucoy Usubuns,
O. JI. Bracosa, Jlu Yeiiooune, U. b. be3npozsannuiii

Pax2-3aBrcumasi MOIyJISIINS TTOCTTPAaBMATUIECKOM 9KCITPECCUU TIIyTaAMUHCUHTETa3bl
U IIUCTATUOHWH [3-CUHTa3bl B KOHEYHOM MO3Te MOJIOJIU THXOOKEaHCKOM KeThl Oncorhynchus keta
E. U. Kapukosa, E. B. I[lywuna, A. A. Bapakxcun
JlayHperyJIsiust 3puTeIbHBIX TUTMEHTOB TapakaHa ¢ momolibio Metoga PHK-unTepdepentm
M. U. Kykosckas, E. C. Hosuxosa, U. IO. Cesepuna, H. JI. Hcasnuna
HeipsitenbHbIi pediekc: OT SKUBOTHBIX K UEJIOBEKY
JI. b. 3asapuna
OnpeneneHue rokKasareyeil KapaunopecrupaTOPHO CUCTEMBI Y JIUIL
C pa3HBIM TUTIOM FOMEOCTAaTUYECKOI OpraHu3auu
JI. b. 3asapuna, 3. U. Coamanosa
CaeTtoBag (puibTpalus B IJ1a3ax KpeBeTok Mysis relicta (Mysidacea)
I1. I1. 3ax, M. A. Ocmposckuii, H. b. Cepescruxosa, M. /Tunocmpom,
M. Buauanen, K. Jlonnep
BospactHbie 3 dexTs poTocTumysaimu 13-21 'y meTeid, IIpoXXuBaIONInX
B 3aIOJISIPHOM U MIPUIIOJSIPHOM peruoHax PP
K. A. 3apunos, K. B. Haecopnosa
OCO0EHHOCTH SKCIPECCUY TEHOB aCTPOLIMTAPHBIX OEJIKOB M METAOOTPOMHBIX PELIEITOPOB
TJlyTaMaTa B MO3Te KPbIC B MOJIEN (DeOPMIIBHBIX CYTOpOT
M. B. 3axapoea, A. A. Kosanenko, A. I1. llleapy, O. E. 3ybapesa, A. B. 3aiiyes
I'mmokcnyeckoe MOCTKOHANIIMOHUPOBAHE B 9KCITEPUMEHTATBHBIX MOJEIISIX ACTIPECCH U
U MOCTTPAaBMaTUYECKOTO CTPECCOBOIO PaCCTPOMCTBA Y KPhIC
M. IO. 3envko
Pons TRPVI1 B HUTpepruyeckoii peryiasiiuuu anaiTUBHOM racTpoOpoOTEKIIMN
B. A. 3on0omapes
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BDKcrnepuMeHTalbHbIe MOJEIN UIlleMUN/pernepdy3un TOJIOBHOTO MO3Ta U TTOAXOIbI
K HEHpOMIPOTEKLINK

HU. U. 3opuna, JI. B. Barnosa, U. O. 3axaposa, H. D. Asposa, A. O. lllnakoe
BBeaeHue 6akTeprabHOTO JIMIIOIOIMCaxapuaa B paHHEM BO3pacTe BIIUSIET
Ha QYHKIMOHAIBHYIO aKTUBHOCTh INIyTaMaTePrU4ecKOi CUCTEMBI MO3ra
Y HOAPOCTKOB U B3POCJIBIX KPBIC

O. E. 3ybapesa, A. A. Kapenanos, B. A. Huxumuna, T. 10. [locmHnukosa,

A. B. Ipughnrok, /. C. Bacuaves

Ponb pemonenvpoBanust N-KaareprHa B CHHAIITUYECKOM MIACTUIHOCTH
B. Il. Heanosa

Knetku KpoBu MUHOTM peuHoi Lampetra fluviatilis Kak BO3MOXXHas MOJIE/Ib

IIJIST U3yYeHUsT CTapeHUsT ¥ THOEIN KJIETOK Ha OPTAaHM3MEHHOM M KJIETOYHOM YPOBHSIX
T. U. Ueanosa, /. A. Cyguesa, A. A. Hukugopoes

IMTouck noxkanu3auuu MarHUTHOTO peuenropa y nTull: UCII0JIb30BaAaHUE JIOKAJIbHOTO ITPUJIOXKECHU A

OCLIWJUIMPYIOIINX MAarHUTHBIX MTOJIEi
K. B. Kasoxun, FO. I'. bospunosa, A. @. [laxomos, P. B. YepOynum,
A. /. Anawuna, H. C. Yepneyos
Bnusinue pekom6ruHantHoro FGF21 Ha nmokasaTenu yriaeBogHO-XKUPOBOTO OOMeHa
YV OBapMIKTOMUPOBAHHBIX CAMOK MbIIIIeit
A. 10. Kazanuyesa, T. B. fkosenesa, H. M. baxcan, H. I1. Kpuxkausas, E. H. Maxaposa
DKcnpeccust HIUTOKMHOB B JOJITOBPEMEHHOI PEryIsiliUy TJTIOKOKOPTUKOMIAMU aKTUBHOCTHU
HOPaapeHePruIeCcKOil CUCTEMbI MO3Ta
T. C. Kaaununa, E. B. Cyxapesa, K. B. Eeoposa, B. B. byavieuna,
. A. Jlanwaxkos, H. H. /lvteano
W3meHeHue calypes3a Npy JJIUTEIbHOM U30bITOYHOM MOTPEOJSHUU XJI0pUIa HATPHS
T. A. Kapasawkuna
BiusiHue sima apMsIHCKOM ragioky Ha MOop(hodyHKIIMOHAIBHOE COCTOSIHUE HEMPOHOB
GJ1emHOrO 11apa Ha MoieJIu 00JIe3HU MapKUHCOHA
K. B. Kapanemsan, M. A. Jlanuensn, O. A. Hazapsn

OHTOreHeTUYEeCKMe 0COOEHHOCTU MOAEIUN TUINICpaKTUBALIUM KJIECTOK ITYPKMHBLE MO32KEUYKa KPbIC

T. B. Kapeauna, IO. /]. Cmenanenxo, /l. A. Cubapos, I1. A. Abywux, C. M. Anmonos
M3MeHeHNre aKTUBHOCTH CYJIb(TUIPWILHBIX TPYIIT B MEMOpaHe SpUTPOLIUTOB YeJIOBEKa,
BBI3BAHHOE SIZIOM apMSIHCKOM raatoku Montivipera raddei

I. P. Kupakocan, JI. A. Iyaukan, H. A. 3akapsan, H. M. Aiieazan
Monynupyoniye 3¢p(heKThl KaTeX0JaMUHOB Ha JeMCTBUE MUMETHKA
[JIIOKATOHOITOAO0OHOro nenTuaa-1 B mouke

T. B. Kosanesa
DKCIpeccusi TeHOB pelielITOPOB, aKTUBUPYEMBIX IMTPOI(PepaTopoM NEPOKCHUCOM,

B TMMIIOKAMIIE KPBIC B JIMTUI-TIMIOKAPITMHOBOM MOEIN BUCOYHON SMUJICTICUN

A. A. Kosanenko, M. B. 3axaposa, A. I1. llleapy, T. b. Meauk-Kacymos, O. E. 3ybapesa
BinusiHue nuethl, 060raiieHHOM BUTAMUHOM A, Ha ITOBEIcHUE B3POCIBIX CEPBIX KPHIC,
CeJIEKIIMOHUPYEMbIX Ha pyYHOE 1 arpecCUBHOE MTOBEICHUE

P. B. Koowemsarkuna, C. I. Hluxesuu, P. I. Iyaesuu, F0. . I'epbex
BinusiHue 1oGpoBOJILHOTO 6era Ha MOBPEXISHUS CIM3UCTOM 000JIOUKM XKeIyaKa,
WHAYLVPOBaHHBIE UllleMUeii-penepdy3ueii y Kpbic

0. I1. Komkosa, JI. I1. Punrapemosa
MexaHU3MBbI TOPOXKAECHUSI YCTHOTO 1 BU3YaJIbHOI'O HappaTHUBa:
alTpeKUHI-uccleToBaHue AeTei 5—6 et

A. H. Kopnes, U. baauronuene, 0. JI. Hukonaesa, C. P. Ozanoe
OTCyTCTBHE €CTECTBEHHOM SMOPUOHAIbHOI CBETOBOUM CTUMYJISILIUM U3MEHSIET
MaTTEPH aKTUBALIMU HEMPOHOB MPU peaain3alii 000POHUTEILHOTO ITOBEAEHUS ITEHIIOB

E. B. Kopueesa, A. A. Tuyrnosa, JI. H. Anexcandpos, T. b. Toaybesa
Topmoxenne nonamu Gd>* kaabLnii-3aBUCHMBIX TPOLIECCOB
B CEpIEUYHOM MBIIIILIE JIATYIIKA ¥ MUTOXOHIPUSIX CepaLia KPbICHI

C. M. Kopomkos, K. B. Coboav, U. B. lllemaposa, A. B. Hosoxcunos, E. P. Huxumuna
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Posib MHOrOoOGpasust opM XOJIMHICTEPA3 B pa3BUTUU MO3Ta
E. I'. Koukuna, /. U. Koznosa, U. A. 2Kypasun, H. H. Haausaesa

YPOBHI/I KOPTHU30J1a, MAapKEPOB BOCITAJICHUA U TJTIIOKO3bI

B pa3JIMYHBbIX OMOJIOTUUYECKUX KUIKOCTSIX CTYACHTOB-MEOIUMKOB B TMHAMUKE yqe6Horo IIpouecca

A. H. Kpasuenro, E. B. Cepeda, A. U. Topouenko, O. A. 3anama, H. B. Xumuu
CTpyKTypHO-(hYHKIIMOHAbHAsT OpTaHU3allNsI SHTOPUHAIBHOM KOPHI MO3Tra
yesioBeKa B TIJIOMHOM MEPUOJIe

E. U. Kpacnowekosa, I1. A. 3vikun, JI. A. Tkaueuko, E. A. Ko3ybenko

CxkeneTHas MBIIIIIIA KaK MUIIEHb JUTST TUPKYJIUPYIONIETO yabanHa
HU. U. Kpusoii

OCO0eHHOCTHU ITOHMMaHMSI ITAaCCUBHOTO 3ajiora AeTbMU 5—8 JIeT
O. B. Kpyuununa, E. Il1. Cmankosa, Jl. C. Toakauesa, /[. M. Tuitemap, E. H. [asohepuna
PenenTop- 1 TpaHCAYKTOP-aKTUBUPYEMbBIE MEXAHU3MbI MOAYISILIAN

MEIJICHHBIX HATPUEBBIX KaHAJIOB HOIULICIITUBHOI'O HCprOHa:
OT KBAHTOBOXMMHNYCCKUX PACYCTOB 10 KIMHNYCCKUX HUCCIIeTOBaHUN

b. B. Kpvinos, U. B. Poeauesckuii, B. A. llennusiinen, C. A. Ilodzoposa, B. b. I[lraxosa
dopMupoBaHNe BTOPUIHOTO UMMYHOIE(MUITNTA Y OBIYKOB, OTJIOBJICHHBIX
B ceBepHOi yactu Kacnuiickoro mopst

B. B. Kysuxk, T. IO. bopucosa, I1. II. lepackun

H3MeHeHUs TapaMeTpOB CHa B MOJIET XPOHUUYECKOTO HeOCHITTAHUS Y KPBIC
H. C. Kypmaszos, M. A. I'yzees, B. B. Cumonosa, 0. ®@. Ilacmyxoe

MexaHU3MBbl HATPUIYPETUUECKOTO NeHCTBUS Ba30TOLIMHA, BA30TIPECCMHA Y OKCUTOLIMHA
A. B. Kymuna

BpemeHHoOe MoBbIlIIeHUE IKCITPECCUH TTPO-, 3pesioii U Herpoleccupyemoii bopm BDNF

B IpepOHTAIbHOI KOpe HEOHATAJIbHBIX KPBICSIT U3MEHSIET TPEBOXKHOCTh

u Z[erCCCI/IBHO—HOI[O6H06 ITOBE€ACHUE B IOBCHUJIBHOM BO3pacCTe
YEepe3 OTYCTIMBO PA3TINIYMNMOEC UBMEHEHHNE TPaHCKPUIITOMA

M. A. Jlanwaxos, E. B. Cyxapesa, B. B. Byavieuna, T. C. KarunuHna,
C. I0. 3oaomapesa, E. B. /lenucoe

I'muMdaTnyeckast cucteMa roJIOBHOIO MO3ra U CTapeHHUeE:

pOJIb B pa3BUTUU HeilpoaereHepaTUBHBIX 3a00J1eBaHUIA
K. B. Jlanwuna, U. B. Exumosa

BOpomouwms 1mo Y. Jlapsuny u o JI.A. Opb6enn
B. @. Jlesuenxo, B. B. Menuwymkun
BnusiHue 6710Kanbsl HUKOTMHOBBIX PELIENTOPOB U MyCKapUHOBBIX PELIENITOPOB
Ha CWJIy MBIIIIEYHBIX COKpAIIeHUI
0. A. Jlenuna, U. B. Kosazuna
JvHaMuKa ypoBHSI ITIPOBOCTAIMTEIbHBIX IIUTOKWUHOB B CHIBOPOTKE KPOBU MAIIMEHTOB
¢ hapMaKoOpPe3NCTEHTHOM SITUITeTICHEe
A. B. Jlumosuenxo, E. JI. baxncanosa, O. B. Yucmsakoea
Posb cepoBonopona B peryisiinu ha3HbIX 1 TOHUYECKUX COKpaIIeHU I
JuMdaTUIEeCKUX COCYIOB U Y3JIOB
I. U. Jlobos, K. B. Henurowjux
BrIcTphIit HerTeHOMHBIHN 3(h(HEeKT aTbaocTepoHa B INIABHBIX KJIETKaX
cobMpaTeIbHBIX TPYOOK MOYEK Y MbIIIeil Ay ¢ METAaHOKOPTUHOBBIM TUIIOM OXXUPEHUS
H. C. Jloesunenko, I. C. bamypuna, JI. E. Kamkosa, E. H. Cosenos
Psin 6GuoxmMudecKux rmokasaTelieil B hopMUPOBAaHUM METAOOJIMIECKUX HApYIITEHWIA
y OOJIBHBIX 130G peHuen
A. I. Jlopuksn, JI. H. Topobey,
HccnenoBaHne CTPpYKTYPHI JJAKAHUSI Y MBI B 3aBUCUMOCTH
OT BKYCOBBIX XapaKTepPUCTHK BEIIECTB B TECTE KPATKOIO JOCTYyTa
E. A. Jlykuna, B. O. Myposey, B. A. 3oromapes
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DTOJIOTMYECKUI TTOIX0d K N3Y4YCHHUIO KOMIIJIEKCHOM pa6OTLI
MEXaHOCCHCOPHBIX OpraHOB HACCKOMBIX

A. M. Jlynuurkun

HeiipoHanbHble MexaHU3MbI TUGOHEPEHITUPOBKA

BUCILIEPAJIBHBIX M COMaTUIECKUX OOJIEBBIX CUTHAJIOB CYNPaCITMHAIBHBIMUA CTPYKTYPaMM
0. A. Jliobawuna, A. C. Boaxoea, A. A. Muxaakun, U. b. Cusauenko

Ocob6ennoctu REM cHa y nTeH1I0B ahpMKaHCKOTO cTpayca
O. U. Jlamun, /I. M. Cuean
BnusiHue Kypca BbICOKOYACTOTHOM 2JIEKTPOMUOCTUMYJISILIUUA

B XOZ¢ 5-CYTOYHOM “Cyxoii” MMMepCUu
Ha BOCIIPUSATUE UJLTIO3UIA

B. A. JIaxoseukuii, B. 10. Kapnunckas, U. C. Cochuna, E. C. Tomunoseckas
BnusitHue actpanuona Ha ¢papmakoiorndyeckue apdextsl FGF21 y Mblieii
K. 0. Mamonumosa, T. B. Adxoenesa, A. 10. Kazanuyesa, E. H. Maxaposa, H. M. baxcan

YyacTue BEeHTpOMEIUaIBbHOTO U TOPCOMEANATIBHOTO siiep THIToTajaMmyca
B ME€XaHM3MaX CTapeHUsl Y KpbIC

I1. M. Macawkoe

DBOJIIOLIMOHHOE U MTOBEIEHYECKOE pacuIupeHue nuarna3oHa ClIOHTAaHHOW aKTUBHOCTU HEHPOHOB

XOJIOMHOKPOBHBIX
10. C. Meouukoea, C. H. Karabywes

CeJeK1s KpbIC W JIMCHIL IO MOBEASHUIO MPUBOIUT K M3MeHeHUsIM KoanyectBa MPHK reHos,

CBSI3aHHBIX C CUCTEMOI PETUHOEBOM KHCIOTHI
JI. B. Meiicmep, IO. B. Anexcandposuu, 0. B. Makoskxa, A. A. Katouepesa, 0. 3. epbex
BiustHue OMMOPHOM CTUMYJISILIMKM Ha COIEePKaHUE IINTOCKEIETHRIX OEIKOB

1 MaCCUBHYIO XKE€CTKOCTb KaMOaJTOBUIHOM MBILLILIBI KPBbICHI
Ha (1)0H€ AHTUOPTOCTATUYCCKOT'O BBIBCIIIMBaAHUA

HU. 0. Meavnukos, C. A. Toieanos, E. I1. Mouanosa, K. A. Illapno,
T. M. Mup3zoes, b. C. lllenkman
DyHKIIMOHAJIBHBIE HAPYIIIEHUST B CUCTEMe MaTb-TIIalleHTa-TUTO
MPU IKCTIEPUMEHTATBHO TUIIEPTOMOILIMCTENHEMU U
10. I1. Muaomuna, A. Jl. llepouyrkas, U. B. 3aro3uss, I. O. Kepkewro, A. B. Apymionsn
BnusiHue MexaHUYeCKOI OTTOPHOI CTUMYJISILIUM Ha puOOCOMaJIbHBIN OMOTreHe3 U
CcHHTe3 6eTKa B KaMOAJTOBUIHOM MBITIIIE KPBICHI B YCIOBHSX (DYHKITMOHAIBLHOM pa3rpy3Ku
T. M. Mup3zoes, C. B. Poxckos, K. A. Illapno, E. I1. Mouanosa,
C. A. Totearnos, b. C. lllenkman
JInHaMyKa HaKOTUTEeHUS TSKEJTbIX HelipodriIaMeHTOB KaK MapKep pa3BUTHUS
3PUTEIHLHOTO TajJlaMyca KOIIKHU
A. A. Muxanakun, H. C. Mepkyavesa
BnusiHue BBeeHUSI TETAaHOTOKCHUHA TTPU (DYHKIIMOHAILHO pa3rpy3Ke
MTOCTYPAJIbHBIX MBIIIIIL HA MEXaHUYECKHME CBOMCTBA MBIIII M aHAOOJIMYECKU CUTHAITMHT
E. I1. Mouanosa, C. I1. beaosa, C. A. Toieanos, b. C. lllenkman, T. JI. Hemuposckas
Bkian TexHosoruit, pa3padboTaHHbIX IJ1s1 UCCIEIOBAHUM B KOCMUYECKOM TTOJIeTe,
B (b GEKTUBHBIN MEeTOI aMOYJIaTOPHOM peaGUINTAIllK CITMHATBHBIX TTAIlUeHTOB
T. P. Mowonkuna, 3. B. Bunoepadckas, M. A. Iloeoabckas

Bmusane momumopduniaMa reHa peuenropa ciagkoro TAS1R3 Ha 0OMeH TJTIOKO3bI U JIMIINAIOB

B. O. Myposey,

BectubysnsipHasi HEMPOMOIYISAIMS — MPEAUKTOP YUaCTHUsI TPAaBUTAIIMOHHONM YYBCTBUTELHOCTU

B IUCKUHETUYECKHX MPOSIBIIEHUSIX 9KCTPATUPAMUIHOM MaTOJOTHHI
A. I. Hapvuurun, A. JI. Topeaux, A. IO. Eeopos, T. A. Ckopomey, H. B. Iaranun
IIytu aktuBanmu E3-yOukBuTHH ura3 1py (pyHKIIMOHAJIBHOI pa3rpy3Ke MBIIIILI
T. JI. Hemuposckas

PaznuueHue rpebeHYaThIX CIIEKTPOB PA3TNYHOM IIUPUHBI:
pPOJIb BPEMEHHOTO MeXaHU3Ma YaCTOTHOTO aHaJIN3a

. U. Heuaes, O. H. Muaéxuna, A. 4. Cynun
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BospacTHbie MI3BMEHEHUS CepASYHOTO OTBETA Ha OCTPYIO TUTTOKCUIO
B ITIepBOi1 TOJIOBMHE 9MOpUOTeHe3a KypUHOTO 3apObIiia

M. B. Heuaesa

AxTuBHpyeMbIe KaJablueM KaaueBbie KaHaibl KCA3.1 BHOCST BKam

B MEJICHHYIO CJIEIOBYIO TUIIEPIOISIPU3ALIMIO ITMPAMUIHBIX HEHPOHOB 5-0T0 CJIosl HEOKOpTeKca
E. C. Hukxumun

Jlokanusalus UCTOYHMKA 3ByKa B YCJIOBUIX MACKUPOBKU
H. U. Hukumun, M. IO. Aecaesa

Pacrnio3HaBaHue B3pociabiMu peun aeteit 10-14 get ¢ paccTpoiicTBaMu ayTUCTUYECKOrO CHeKTpa
A. C. Hukoanaes, E. E. Jlakco
Heiipoxumuueckue u3MeHeHUs B HUXKHUX OyTpax 4eTBEpOXOJIMMUST KPbIC
JmHIY KpyImmHCcKOro—MoJIOAKMHOM MOoCJIe TIOBTOPSIIOIIMXCS CYTOPOXKHBIX ITPUITAIKOB
C. /. Hukonaesa, E. A. Jlasposa, E. JI. [opoauésa, M. B. Ihazoea, E. B. Yepnueosckas
HccnemoBaHue MexaHM3Ma OCMOpPETYIUpyolieit (hyHKIIMY TTOYeK MPY MTHEBMOHUH Y TeTei
A. B. Hucmaposa, A. A. Kyzueyosa, A. C. Mapuna, E. U. lllaxmamosa

[ToBemeHWe caMIIOB U caMOK TapakaHa Periplaneta americana ipu miepexomax
MEXIYy aKTUBHOI M HEAKTUBHOM (pa3aMK CYTOYHOTO LIMKIIA

E. C. Hosuxosea, M. H. XXykoeckas

Crpecc ota 1 Gpu3noa0rndeckre pyHKIIMNA MOTOMKOB: POJIb MHCYJIMHOIIOHO00HOTO (haKkTopa pocTta 2

H. D. Oposn, O. B. Maavuuesa, I. H. Xoaosa, B. K. Axynoea, C. I. [lueuna

OcHOBHas1 HeBpoJiornueckast TpaHchopMalus TpyaIHOTO Bo3pacTa
A. b. Ilarvuux
BinusiHre MexaHMYeCKOM CTUMYJISILIMI OIOPHBIX ahdepeHTOB

Ha BHYTPUKJIETOUHYIO JJOKIM3aMIO peryasiTopoB akcnpeccuu MyHC I tuna
B KaMOaJIOBUITHOM MBIIIIIIE KPBIC Ha (hOHE TPaBUTALIMOHHOM pa3rpy3Ku

HU. U. Ilapamonosa, K. A. Illapro, H. A. Buavuunckas, C. A. Teieanos, b. C. lllenkman

TI'oMmeocTatndeckast pojib BHYTPUKJIETOUHBIX JTUTTUIHBIX TPAHYII: YPOKU U3 XKU3HU aMbuomit
P. I'. [lapnosa, E. M. Dok, E. A. lasposa, B. T. baxmeesa, C. A. 3abeaunckuii

KiterouHnble 1 MoJieKyisipHble MexaHU3Mbl pH 4yBCTBUTEILHOCTY TTO3BOHOYHBIX
A. I. Ilempenko, O. B. Ceposa, A. I. 3apaiickuii, U. E. /lees

OCOOEHHOCTH JIEKTPUUECKOI aKTUBHOCTU CPEIHETO CETMEHTA MATOYHOM TPYyOhI
T. A. [luaunocsan, K. B. Kazapsu
[TpuMeHeHNE “KOCMUYECKON” DJIEKTPOMUOCTUMYJISILIMY B peaOMIMTALU OOJIbHBIX
C XpOHUYECKOI cepAeYHON HeIOCTATOUHOCThIO
M. I'. [loamaesckasn
KomrpeccrnoHHas HeIMHEHOCTh B BBLICOKOYACTOTHOI 061acTH ciiyXa aefibuHa adpaaiuHBbl,
3JIEKTPOPU3NOJIOTMYECKUINA MOIXO]T
B. B. Ilonos, E. B. Cuicyesa, /l. U. Heuaes, M. b. Tapaxanos, A. 4. Cynun

ITpoMoTop-crnenunduieckas perysiliys TPAHCKPUIILMY B CKEJIETHOM MBIIILIEC YeJIOBEKa
M. B. Ilonos, Il. A. Maxnoeckuii, P. O. boxos, T. @. Benxsaose,
E. A. Jleicenko, O. A. Iyces, O. JI. Bunoepadosa

MonyasitTopbl HEPOHAJIBHOTO KaJIbIIEBOTO CUTHAJIMHTA —
MepcreKTUBHbIE (hapMaKOJIOTMYeCKIe areHThI
IIJIST JIe9eHUS TTaTOreHeTHYeCKUX (hopm 6oJie3HM AJbLIreiiMepa

E. A. llonyeaesa, /1. I1. Yepurok, H. H. 3epnos, U. b. be3npozearnHnulii
HapyieHune MexaHU3MOB CHHATITUYECKOM MIACTUYHOCTH B THITITIOKAMITE KPbIC
MocJie eNIMHUYHOTO 3MM30/a TeHepaTu30BaHHbBIX CyTOPOT

T. IO. Ilocmuukosa, A. M. Tpogumosa, A. B. 3aiiyes

DyHKIIMOHAJIBHBIE PEAKIIMY TeMOIIUTOB OECITO3BOHOUYHBIX SKUBOTHBIX HA OCMOTUYECKYIO Harpy3Ky

A. A. Ilpucnbiii

Ocobennoctu DMI -peakimii MBI KOHEYHOCTEH TMHEHHBIX M MTHOPETHBIX MBIIIIEH
B XOJI¢ SMUJIENITUUYECKOTO MPUCTYTIa

H. B. Ilponuues, M. U. Hoeukxoea
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M3MeHeHus B TTOYKax Mpu OETKOBOM HArpy3ke B MOJEIbHBIX SKCITIEPUMEHTAX Ha JISITYIIIKaX
H. Il. IIpyyxosa, E. B. Ceausépcmosa
Busyanuszanust MOpGhOJOrMy HEMPOHOB TUITIIOKAMIIA C TIOMOIIBIO
METOo/1a 9KCIMTAaHCMOHHOW MUKPOCKOTUU
E. U. ITuuuykas, K. 3. Jlepesyosa, A. B. Pakosckas, U. b. be3npozeanmbiii
WuauBuayanibHble 0COOEHHOCTU (PYHKLIMOHUPOBAHUS
TUMnoTaaaMo-runo(u3apHO-TUPEOUTHON CUCTEMBI Y TTIPUMATOB
A. M. Paokesuu, H. JI. Tonuaposa, O. A. Yueaposa, H. B. Tumowenko, T. B. Ozansn

l'unepakcnpeccus 6enka EB3 mpenoTBpaliiacT CHIDKEHNE TNIOTHOCTH
KJ1acTepoB 6enka PSD-95 B yclIoBUSIX aMJIOMIHON TOKCUYHOCTU

A. B. Pakosckas, E. U. [luuykas, U. b. beanpo3sanHuwiii

MaCKI/IpOBKa I'POMKOCTHU TECTOBBLIX UMITYJILCOB, BbI3BaHHAA

MEepUOINYECKOM MOCIe0BATETLHOCThIO UMITYJILCOB Y CAyIIaTesel pa3HbIX BO3PACTHBIX TPYIIT

JI. K. Pumckas-Kopcakosa
Ponb okcupa a3zora B roanep:XKaHUM pUOOCOMAJIBHOTO OMOTreHe3a B m. Soleus KPHICHI
B YCJIOBUSIX TPAaBUTALIMOHHOI pa3rpy3Ku

C. B. Poxckos, K. A. Illapao, T. M. Mup3zoes, b. C. lllenkman

Bo3pacTHEIe 0COOEHHOCTH pa3MepOB TUITITIOKaMITa cpeaHell Oypo3yoku (Sorex caecutiens)
H. U. Pomanosa, I. A. Ymeenxo, U. I1. Konnun, O. U. Usawkuna,
B. IO. Onetinuuenxo, M. I'. Ilneckauesa
HeliposHIToKpUHHEBIE MEXaHU3MBI YCTOMUYNBOCTH K TUTIOKCUN
E. A. Puibnukosa, K. A. bapanosa
B3aumocBsI3bp MexXIy yPOBHSIMU JIEITHHA, aTMIIOHESKTHUHA U TPeJINHA U pe3yIbTaTUBHOCTHIO
3KCTPAKOPIIOPATBLHOTO OTJIONOTBOPEHUS
0. P. Pviocos, A. O. lllnakos, H. H. Tkauenxo, M. P. Maxmaodanuesa, A. M. I'323n

KonmyecTBeHHast XapaKTepUCTHUKA TeHEaTOTUUECKHX IEPEBhEB
I'. A. Casocmusnoes
I'paBuTaLiMoHHas pusnosiorus — yHIaMeHTajlbHasi OCHOBA pa3BUTUS
COBPEMEHHBIX METUIIMHCKHUX peaOUIUTAIIMOHHBIX TEXHOJIOTHA
HU. B. Caenxo, A. B. Xuacnukosa, E. H. Kpemnesa, JI. A. Yepnukoea, HU. b. Kozroeckas
Kanbnuii-zaBrucuMas peryisiius BbIOpoca HeiipoMeauaTopa
B MeprdepruvIecKoM CMHATICe TTPY aKTUBAIIMKU TTPECUHATITUYECKUX PEIETTTOPOB
. B. Camueyaaun, H. B. 2Kunskos, A. 0. Apxunos
T'oMosiornyHbIe HEMPOHBI B HAATJIOTOYHOM TaHIJIMM pa3HbIX BUIOB TapakaHoB (Blattaria)
HU. 10. Cesepuna, U. JI. Ucasnuna, M. U. XKykoeckas
[eTepocuHanTUYECKast TJIACTUYHOCTh B HOBOOOPa30BaHHBIX HEMPOHAX TUITIIOKaMITa
H. A. Cumonoesa, A. FO. Maaviues
Bmusane rerna TAS1R3 Ha nponmdepanuio 1 pocT OCTPOBKOBOI TKaHU
MOJIKEJTYTOYHOI XKeae3bl MBI
E. A. Cozoumos
MonenupoBaHue TMHAMUKN TeHHO-PETYISITOPHOM CeTH
TeMITOPAIbHOI UAEHTUYHOCTU HEelipoOJ1acTOB
A. B. Cnupos, E. M. Macrukosa
CocTostTHUE TJ1a3 BO BpeMsI CHa y TITEHIIOB appUKaHCKOTO cTpayca
B. B. Cmpenvyos, O. H. JIamun

O1eHKa HEHPOIIPOTEKTOPHOM 3(h(HEKTUBHOCTU AllEeTHIIXOJIMHICTEPa3-MHIMOUTOPHOI Teparuu

Ha MoJiev nrnabeta
JI. M. Cykuacsan, JI. I. Asemucsan, A. C. Hcosn, K. B. CumonsH,
M. A. babaxansn, B. A. Yasywsn

KoHTposb ycuieHust B 6uocoHape neab(pruHOB
A. A. Cynun, I1. E. Haxmueon

Usydenne skcrpeccun o2 cyopenmuuisl Nat /K -ardazmr
1 KOMITOHEHTOB MHCYJIMHOBOM CUCTEMBI B KADAUOMUOIIUTAX KPBIC
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C YMCPE€HHO BBIPpA>KC€HHBIM CTPCIITO30TOLIMHOBLIM nauadeToM
" BIIMAHNEC HA HUX UHTPaHa3aJIbHO BBOAMMOI'O MHCYJINHA

H. b. Cyxos, O. B. Yucmsakosa, K. B. Jlepxkau, A. O. lllnaxoe
[ToMeXoyCTOMUYMBOCTD CIIYXOBOi1 CUCTEMBI ACTB(MUHOB
E. B. Cuicyesa, A. I1. [6030esa, /I. U. Heuaes, B. B. Ilonos, A. 4. Cynun

dopMupoBaHUe TOHITHM ¢ MCTIOJIB30BaHWEM KOHTYPHBIX M300paskeHU A
y AeTeit IOIKOJIbHOTO Bo3pacTa

. JI. Tuxoupasos, U. I0. [orybesa

Ponp OHOpHOﬁ M BECOBOI Pa3rpy3ku B pa3BUTUU TUIIOTPABUTALIMOHHOTO ABUTATCIIbHOIO CMHApPpOMa

E. C. Tomunosckas, U. b. Koznroseckas
BnusiHue orpaHuYeHUs TTOABUKHOCTH Ha MEXaHUYECKHME CBOMCTBA
OBICTPO Y MEIJIEHHOM MBIIIL] KPBICHI

C. A. Toteanos, C. I1. benosa, E. II. Mouanosa, b. C. [llenkman
BrI3bIBacMoOe MpeHaTaIbHOM TMIIOKCHEH TIpeXIeBpeMeHHOE CTapeHe
U ero TJyTaMaTepruuyeckue MeXaHU3Mbl

E. U. Twavkosa, B. A. Cmpamunos, O. B. Bempoesoii

HepBHO-MBIIIIEYHBIN CHHATIC B YCIIOBUSIX (GYHKIIMOHATBHOM pa3rpy3Ky MBIIIIIBI
O. B. Tankuna, 9. A. Byxapaesa

Ponb cTpecca B m3ydyeHUN “MHTErpaTUBHON (pusmoornu”

JI. I1. Punrapemosa
Ponb couMaabHbBIX B3aUMOAEUCTBUI TPU (POPMUPOBAHUY TIPEANIOUYTEHUSI STAHOJIA Y KPBIC
MIPU aAJIKOTOJIM3alINU OTIEIbHOM 0COOHU B TPYIIIIE B 3aBUCUMOCTHU OT IT0JIa

E. B. Quaamosa, U. B. Jlemsrko, C. B. Ajpanacves, A. A. Opros, A. FO. Eeopos
H3MmeHeHne BO30YyIMMOCTH KOPBI MO3XeuKa y 6eJ1oit MbIIY Npy BaussHuU 6-TJA
B paHHEM IOCTHATaJIbHOM OHTOTCHE3¢e

H. A. Xyoskosa, E. C. beauan
OCo6EHHOCTH IEMCTBUS KATEXOJaMUHOB B CUHATICAX MBbIIIILT
pa3Horo ¢pyHKIIMOHATBHOTO MPOMUIsT

B. @. Xyzaxmemosa, A. H. Ilenyesuyxuii, A. FO. Apxunoe
M1u03UHOBBIE TOJIOBKU B pacciiabjieHHOM MBIIIIIIE: CTPYKTYPHBbIA,
GYHKIIMOHAJIBHBIN M 9BOJIIOLIMOHHBIN aCTIeKThI

A. K. Llamypsn, R. Padron, W. Ma, S. Duno-Miranda, H.A. Kybacoea,

K. Hwan Lee, A. Pinto, L. Alamo, P. Bolarios, T. Irving, R. Craig
JAnHaMu1Ka MeXUHAMBUIYAJIBHOTO CXOJICTBA MPOCTPAHCTBEHHOI OpraHu3aliuu
OUOIOTEHIIMAJIOB MO3ra B OHTOTeHE3¢e

M. H. Huyepowun, E. A. Ilanacesuu
KupHble Kuca0Thl HOCHOTUTUIOB CUHATITOCOM CYCIMKOB
NpU 3UMHEN CsSTYKe U NPOOYKIEHUN

1. U. Yanabos, A. K. betibanaesa, C. A. 3abeaunckuii, A. U. Kpusuenkxo, H. K. Kauuxanos
AHanu3 ceKpelnu cepoTOHMHA BKYCOBBIMU KJleTkaMu tuna I11

A. IT. 9eprxawun, O. A. Poeauesckas, M. @. boicmposa, C. C. Korechurkos
CTpyKTypHas peopraHu3aius runnokamMma Kpbic JMHUKU KpylmHcKoro—MoogKMHOM
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noricuHoB 1 Tuma — ¢potoperienTopHbIe OeJIKM XKMBOTHBIX. B paboTe mpencraBiieHO CpaBHEHUE CIIEKTpabHBIX
XapaKTepUCTUK M POTOXMMHUIECKUX PEAKIINIA TPEeX PasTIMUYHBIX POIOTICUHOB: 6aKTePUOPOIOIICMHA TaTODUITh-
Holt apxebaktepuu H. salinarum, pogorncruHa NOYBEeHHOI ncuxpoTpodHoii 6akrepun E. sibiricum u 3puTeib-
HOTO POJIOTICKMHA TajiodeK ObIKa. PaccMaTpuBaeTcs cTallmoHapHOE TTOTJIOIIeHUE GeTKOB, TapaMeTphbl (DOTOXH-
MUYECKOI peakliMu, TaKMe KaK CKOPOCTb M3oMepusaluu Xxpomodopa (peThuHalIsI) U 00pa30BaHUs MEPBBIX
MPOIYKTOB, a TAKXKe BEPOSTHOCTb 06paTHOM (hOTOpeaKIIuy U HAJTMYKe CITOHTAHHOM TETJTOBOM N30MepH3aliui
petuHans. [1peamnonaraercs, 4To B X07e SBOJIOIMM MEXaHU3M B3aMMOIEHCTBUSI peTUHAJIS C OIvKai M oe-
KOBBIM OKPY>KEHUEM B XpOMO(DOPHOM LIEHTPE 3pUTETBHBIX POJOIICMTHOB XXMBOTHBIX (pogoriciHOB 11 Tua) kak
(doTorH(MOPMALIMOHHBIX OEJIKOB cTajl 60jiee COBEPIIEHHBIM U CHeIU(PUIHBIM.

Knawoueesie crosa: MUKpoOOUaIbHbIE POOOTICUHBI, 3PDUTEIbHBIA POAONICUH, OAKTEpUOPOJOINICUH, POAOIICUH
Exiguobacterium sibiricum, 3BOJIOLIMSI POJOTICUHOB, POTOXUMUST POAOTICUHOB

Cnucoxk cokpawenuii: PCb — petmHanb-conepxaiue 6enku, BR — 6akrepuoponoricut apxebakrepuu H. sali-
narum, ESR — ponornicun 6akrepuu E. sibiricum, Rh — 3puTenbHbIil polonicuH ObiKa B. taurus

Abbreviations: RCP — retinal-containing proteins, BR — H. salinarum bacteriorhodopsin, ESR — E. sibiricum

rhodopsin, Rh — B. taurus visual rhodopsin
DOI: 10.31857/S0044452920070943

PoporicuHBl — 3TO peTHHAaNb-coAepKallue OeaKu
(PCBb), nipeacTaBiasioT coO0 OOIIMPHYIO TPYIINY CBEe-
TOYYBCTBUTEIBHBIX TpaHCMEMOpaHHBIX OEJIKOB, Ipe-
00pas3ylolnx SHEPTUIO CBeTa IJIS BBIMTOJHEHUS pas-
JIMYHBIX OMOJOTUYECKUX (DYHKIINI y TIpecTaBUTeeH
BCEX LIapCTB XXMUBBIX OPTaHU3MOB.

Bonbiiioe koauyecTBO mpeacTaBUTENeid pOIOTICH-
HOB | TMNa MM MUKpOOMAIBLHBIX POJOIICMHOB (DYHK-
LUOHUPYIOT KaK MOHHBIE HACOCHI, BBIMOJHSAS (POTO-
SHEPreTUYECKYIo (PYHKIMIO (IPOCTEHINNiT (POTOCUH-
1e3) [1—4]. bonpmmHcTBO pomorcuHoB Il Tuna
(QYHKIIMOHUPYIOT Kak (G-0eJIoK-CBSI3bIBAIOIINE pe-
LEeNTOPbI (KUBOTHEIX, 00ecIieunBast (poTonHpopMaII-
OHHYIO, B MEPBYIO OYepenb 3PUTEIBbHYIO, (DYHKIIHIO
[5]. O61eit aJ1s1 BceX poaOIICMHOB SIBJISIETCS CTPYKTYypa
aro0enka (OIlCMHA), MpeacTaBJICHHAas CeMblO TpaHC-
MeMOpaHHBIMU O.-CIIAPAJIIMU U XPOMOMOPHOI IpyIi-
noil (peTuHalib), KOBAJIEHTHO CBSI3aHHOM C JMU3UHO-
BbIM OCTaTKOM OIICHMHA B CEIbMOI OL.-CTTUpaiu. XpoMo-
(GOpHBLII LIEHTp — HanboJiee KOHCEPBAaTUBHEIN JTOMEH
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Bcex PCB. benkoBoe okpy:KeH1e peTUHaJISI 00eceyun -
BaeT CIeKTpajabHyI0 HacTpoiiky PCb u crmocobcTByeT
€ro CBepXOBICTPOiIl (hoTOM3OMEpU3ALNU, MPOTEKAI0-
et B heMTOCEKYHIHOM BpeMEHHOM Auaria3oHe [6, 7]
C BBICOKMM KBaHTOBBIM BBIXOIOM [8, 9] u siBIISTIIOIIIEHCST
MEepBUYHOM peakliyeil B mpolecce (PyHKIIMOHUPOBA-
aug PCB. B niporiecce 3Toit hoToOXMMUIECKOi peak-
LMY TIPOUCXOIUT 3aracaHue SHEpruv KBaHTA CBETa B
XUMUYECKYI0O SHEpPruio KOH(GOPMAILIMOHHBIX IIepe-
CTpoeK 6enKka, KoTopast OyIeT UCITOJb30BaHA B Iallb-
HeWIeM JJIs1 BBITTOJIHEHUS pa3aIndHbIX pyHKIuit. MH-
TEPECHO OTMETUTh TOT (PAKT, YTO aHAJOTUUHAsI peaK-
g (QOTOM3OMEPU3AalUM PETUHANIST B PacTBOpe
MPOTeKaeT C HeOOJBIIMM KBAaHTOBBIM BBIXOJOM U B
2.5—6 pa3 MemieHHee, YeM B OEJIKOBOM OKPYKEHUU
[10, 11].

HecMmotpsa Ha oGLIMpHBIE TUTEpPATypHBIE JaHHEIE,
Kacatoiuecs pogorncuHoB u I, u I1 Tummos, HeEKOTOpBIE
dyHIaMeHTaJIbHbIE BOIPOCHI OCTAIOTCS OTKPBLITHIMU.
OIMH U3 TaKUX BOIIPOCOB — MX BBOIOIUOHHOE TIPO-
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5x 1073+

! = Rh - 570 nm
~— BR - 640 nm
—— ESR - 605 nm
= = = model curves

Difference absorbance, a. u.

0 3 4 6
Time delay, ps

Puc. 1. KuHetnueckue KpuBble (DOTOMHAYLIMPOBAHHOIO
nornowenuss Rh, BR u ESR, npesncraBieHHble Ha Xapak-
TEePHBIX JJIMHAX BOJIH 30HIMPOBAaHUS (CTUIOLIHBIC TUHUN),
a Takke COOTBETCTBYIOILIME MOJEIbHbIE SKCIOHEHIIUAb-
HbIe KpUBbIC (ITYHKTUPHBIC TUMHUM), TIO3BOJIMBIIINE OIpe-
NIEJIUTh XapaKTepHble BpeMeHa HaOJII0AaeMbIX MPOLIECCOB.
BpeMsi 06pa3oBaHUsI TTEPBUYHBIX MPOMEXKYTOYHBIX ITPO-
nyktoB ¢poropeakimii Rh, BR 1 ESR ¢ nuzomepuzoBaHHbIM
petuHaiieM coctaBwio 50—100 ¢c mist doTopomorncuHa
(Rh), 500 dc s mpoxaykra J (BR) 1 700 dbc mis mponykra
J (ESR). Bpemsi o6pazoBaHusl ClIeayIOIINX MPOMEXYTOY-
HBIX IpOAYKTOB — 6aToponornicuHa (Rh), mponykra K (BR)
u niponykta K (ESR) cocraBwio 2, 1.8 u 6.3 1ic, cooTBeT-
CTBEHHO. DKCITOHEHIUAJIbHbIE KPUBBIE ObUIM MOCTPOEHbI
HE3aBUCHUMO Ha pa3HbIX JUIMHAX BOJIH B IIIMPOKOM CIIEK-
TpaJbHOM IMara3oHe. 3HaUYeHUe XapaKTepHOTO BpeMEHU
OIpeIeJIEeHHOTO Tpoliecca ObIJI0O pACCYMTAHO KaK CpeiHee,
C yYETOM BCeX JUIMH BOJIH, Ha KOTOPBIX JaHHBII MpoLecc
HabJIIo1aICsT 1 TOMUHUPOBAJI.

Fig. 1. Kinetic curves of the Rh, BR and ESR photoinduced
absorption, presented at the characteristic probing wave-
lengths (solid lines), as well as the corresponding model ex-
ponential curves (dotted lines), which made it possible to
determine the characteristic times of the observed processes.
The formation times of the primary intermediate products of
Rh, BR and ESR photoreactions with isomerized retinal
were 50—100 fs for photorhodopsin (Rh), 500 fs for product
J(BR), and 700 fs for product J (ESR). The formation times
of the following intermediate products — bathorhodopsin
(Rh), product K (BR), and product K (ESR), were 2, 1.8,
and 6.3 ps, respectively. Exponential curves were plotted in-
dependently at different wavelengths over a wide spectral
range. The value of the characteristic time of a certain pro-
cess was calculated as an average, taking into account all
wavelengths at which this process was observed and domi-
nated.

HWCXOXIECHNE, eIMHOTO MHEHUS 10 KOTOPOMY He CyIle-
crByeT. CunTaercsl, YTo pomorncuHbl | Tumna (Harpu-
Mep, 0aKTepUOPOIOIICUH) MOSIBUJINCH OTHOBPEMEHHO
C BO3HUKHOBEHHEM Ouocdepsl 3eMIu, OKOJIO 3—
3.5 muipx et Hazam, a pogoncuHsl 11 Tuma kak G-6e-
JIOK-CBI3bIBalOIIe GeJIKU — OKOJIO 1 MJIpH JIeT Ha3am

KYPHAJI DBOJIOLIMOHHON BUOXUMUU U OUIUOJIOTUU

(mompo6GHee cM. [12]). HecMoTpss Ha MOXOXYI0 CTPYK-
TYpy, 3TN OeJIKM He OOHAPY>KMBAIOT CXOJICTBA HA YPOB-
He aMMHOKUCJIOTHOM mocienoBaTeabHocTu [13]. Tlo-
3TOMY MOXHO IIPEIITOJIOXKUTH, YTO OHM MOIJIM BO3-
HUKHYTh HE3aBHCHUMO, B pe3yjbTaTe KOHBEPIeHTHOM
sBojounu. C aApyroii CTOPOHbBI, HEJb3sl UCKITIOYUTh U
TOTO, YTO OHU MOIJIM IPOMU3OMUTU OT OOIIETO yTepsTH-
HOTO mpenlnecTBeHHNKa [ 14].

B 571011 cBS3U cpaBHEHUE XapaKTePUCTUK POTOTICU-
HoB I u Il TumoB, cBsI3aHHBIX ¢ UX_(PYHKIUSIMU, TIpe/-
CTaBJISIET CYyIIeCTBEHHbII uHTepec. B naHHoi1 pabdote
MpeACTaBIeH 0030p MOJYyYEeHHbIX HAMU paHee pe3yib-
TaTOB, KacalolINXCsI CPABHEHUSI CIIEKTPATbHBIX XapaK-
TEPUCTUK, U (DOTOXMMUYECKUX peaKIuii TpexX pasjind-
HBIX ponoIIcMHOB [ 15—23]. JIBa m3 HUX — IIpeaCTaBUTEINA
ponoricuHoB | Tuma: 6GaKTepuOpOAOINICUH Talo(hUIb-
Hoil apxeOaktepumn Halobacterium salinarum (BR) n
HenaBHO OTKpHIThIE pomoricuH (ESR) mouBeHHOI
ncuxpoTpodHoii 6akrepun Exiguobacterium sibiricum,
HalilecHHOII B CMOMPCKOIM BEYHOII Mep3J0Te BO3pac-
TOM OKoJ10 3 MiH JieT [24]. ESR 6511130k o cTpoeHnIo
K IIPOTOHHBIM HacOCaM MOPCKUX OaKTepuit — MpoTeo-
POIOIICUHY U KCAHTOPOIOTICUHY, U B MEHbIIIel cTene-
HU IPOTOHHOMY Hacocy — BR [25, 26]. Tperuii pogomn-
CUH — 3TO KJIAaCCUYECKUI 3pUTENbHbINA pomoricuH I
TUIA — PONOIICUH Tayodek Obika Bos taurus (Rh).
CrnekTpajbHble XapaKTePUCTUKU U (POTOXMMUYECKUE
peakumu Rh, BR u ESR uccinenoBaiucy HamMmu MeToaa-
MU CTallMOHApHOI crieKTpodoToMeTpuu 1 deMToce-
KYHIHOIT a0COPOILIMOHHOI J1a3epHOI CIIEKTPOCKOIINN.

Bce nipencraBsutenu pogoricuHoB I u I Tumos xa-
PaKkTepU3YIOTCS LIMPOKOM MOJOCON TOIIOLIEHUS C
BeCbMa BBICOKMM KO3(P(GUIIMEHTOM SKCTUHKIIHNU, B
HaleM ciydae ¢ Mmakcumymamu 498 um (Rh), 568 um
(BR) u 528 M (ESR). ITonoxxeHne MakcuMyMa I10JI0-
Chl TOIVIOIIEHMSI KaxXXIoro Oelka aganTHpPOBaHO K
CIIEKTpaJIbHOM XapaKTEPUCTUKE CBETOBOII Cpelabl, B
KOTOpo# oH pyHKIIMOHUpYeT. [10 cyliecTBy, Moyoxe-
HIE MaKCHUMYyMa MOJIOCHI IIOIVIOIIEeHUSI POJIOIICUHOB U
I, n II TummoB MmomuYMHsIETCS 3aKOHAM TAapBUHOBCKOTO
€CTEeCTBEHHOTO O0TOOpa. ApKuM TOMYy NPUMEPOM MO-
XET CIY:XWUTh CHEKTpajbHasi HACTpoliKa pOIOICHHA
JIBYX MOIYJISILIAI KPEBETOK OTHOTO M TOTO XK€ Buaa My-
sis relicta [27—29]. OnHa 13 TTOMyJISLIMI OOUTaET B I10-
YTH ITOJIHOM TEMHOTE B ITTyODOKOM 03epe, Kyaa JOXOIUT
JIMIIIL HEMHOTO cBeTa B o0yacty 680 HM, U Y KOTOPOIA,
COOTBETCTBEHHO, MaKCHUMyM CIIeKTpa ITOIJIOIIEeHUS
poIoIlICMHA CMEIIEH B IMHHOBOJHOBYIO 0O0JacTb
(560 umM). Jlpyrass, MopcKasl IIOITYJISILIASI, OOMTAET B
MPUOPEXHBIX BOJAX, Kyda IOXOMUT OOJIbIEe CBeTa, B
TOM YHCJIe KOPOTKOBOJHOBLIIM CBET. MaKCUMyM CIIEK-
Tpa IMOIJIOIIECHMS POAOIICMHA Y TOM ITOIYJISILIUHU CMe-
IIEH B KOPOTKOBOJIHOBYIO 001aCTh — 530 HM.

Yto KacaeTcst mapaMeTpoB (POTOXUMUYECKOI peak-
ouu, To Mexnay pomorncuHamu I u 11 ThumoB mpocmar-
pUBAIOTCSI pa3]IMuMsI, CBSI3aHHBIE C OCOOCHHOCTSIMM
CTpOeHUSsI XpoOMO(MOPHOTO LIEHTPa, a TAKXKe, ¢ KOHPOP-
Manuei xpomodopa — IMOJTHOCTBIO-mpanc (POOOIICH-
Ne 7
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HEI I Tuma) u 11-yuc (pogoncunsl 11 Tuira) peTnHas.
ITpm morsroeHM KBaHTa ¢cBeTa XpoMoopHasl TpyII-
na PCBb niepexoaut B 3JIeKTPOHHO-BO30YKJIEHHOE CO-
crossaue. Ilepexom 3aTeM B OCHOBHOE COCTOSIHUE CO-
MPOBOXKIAETCS M30MEpU3alUueil peTUHANISI, CKOPOCTh
KOTOPOM CUJIbHO oTiiMyaeTcs B popornicuHax I u I tu-
noB. B cnydae BR 1 ESR miepBbIii OTOIIPOIYKT C N30~
MEpU30BaHHBIM peTHHaieM (MHTepMenuar J) obpasy-
ercs 3a 500 u 700 dc, coorBeTcTBeHHO (pHc. 1) [6, 21—
23]. sz BR KBaHTOBEII BEIXO/I 3TO peaKIINU TOBOJIb-
HO BBICOK ¥ cocTaBisieT ¢ = 0.64 [8]. B cimyuae Rh do-
TOU3OMepHU3alrsl peTUHAJSI TIPOUCXOIUT 3a OoJiee KO-
poTKOe BpeMsi, a UMeHHO, Bcero 3a 50—80 ¢c [18, 30—
32] u Takke ¢ BBICOKUM KBaHTOBBIM BbIXOI0M ¢ = 0.65
[9]. BTO camas ObicTpast peakuusi B (hOTOXUMUM, U3-
BeCTHasl Ha ceromHsIIHee BpeMsi. PoTonzoMepru3alius
pPeTUHAJISI IPUBOAUT K 00pa30BaHMIO IIEPBOTO MPOIYK-
Ta — poTopoaoncuHa (puc. 1). CBepXObICTPYIO NU30ME-
pusauuio B Rh cBs3bIBaroT ¢ orcyrcrBueM y 11-yuc pe-
TUHAJISI, B OTJIMYME OT IIOJTHOCTBIO-MPAHC PETUHAIIS
MUKPOOUAJIbHBIX POJOIICUHOB, HEOOJIBIIOrO Oapbepa
Ha MOBEPXHOCTU MNOTEHIMAJILHOM SHEPrUM BO30YK-
IEHHOTO COCTOSIHHUS, a TaKXK€ CO CTPOEHHUEM XPOMO-
(GOpHOro 1IEHTPa, B YACTHOCTU C CHJIBHBIM 3JIEKTPO-
CTaTUYECKUM B3aMMOACUCTBHEM PETHHAJIS C apoMa-
TaecKnM KitactepoM [33]. CymecTBeHHOE pa3andue B
ckopoctu (dortopeakuuun ponaoricuHoB I u II Tunon
npeacTaBisieTcsl GyHKIIMOHAIBHO BasKHBIM.

Eme opHuM GyHKIMOHAIBHBIM IIPEUMYILIECTBOM
pononcuHa II Tuma (Rh), cBsI3aHHBIM CO CTPYKTYpOIt
ero xpoModOpHOro IlieHTpa W B3aUMOJEUCTBUEM C
XpoMOGOPHOI TPYNIIONA, SIBISIETCS IIPAKTUIECKU I10JI-
HOE€ OTCYTCTBME€ CIIOHTAaHHOI TEIJIOBOM HM30Mepu3a-
uuu 11-yuc petTuHagst B TeMHOTE, MOJOOHON TEMHO-
BOM, CHOOHTAHHOII W30MEpU3alMM  ITOJHOCTHIO-
mpanc—> 13-yuc B mosekyie BR u HekoTOpBIX Ipyrux
pononcuHoB I Tura [34]. DTo cBSI3aHO C BEICOKMM TEI-
JIOBBIM OapbepoM H3oMepusaluu 11-yuc petuHan€sa B
Rh (45 kxan/MoJb), 4TO IIPEMSATCTBYET JIOXKHOMY 3aITyC-
Ky IIpoliecca (hoToTpaHcayKiumu |35, 36]. @usmonoruye-
CKMIA CMBICJI CTOJIb BLICOKOTO TEILIOBOT'O Oaphepa NM30Me-
puzanun 11-yuc peTUHANS 1 CTOIb BBICOKOM CKOPOCTH 1
3¢ HEKTUBHOCTU ero (GpoTou3oMepu3alliid COCTOUT B
TOM, YTOOBI, C OMHOM CTOPOHBI, UCKITIOYUThH JIOKHOE
cpabareiBanue Rh B TeMHOTE (YMEHBIIINTH, HACKOJIBKO
3TO BO3MOXHO, TEMHOBOI, TEIUJIOBOM IIIyM) U, C APY-
IO CTOPOHBI, YTOOBI MCIIOJIL30BaTh SHEPTUIO ITOTJIO-
IIIEHHOT0 KBaHTa CBETa UMEHHO 11 (POTOXMMMUYIECKOIA
peakily U30MepU3allud ¢ MUHUMAaIbHOM BO3MOXHO-
CTBIO €€ paccesTHUS B BUE TeIljla WV BEICBEYMBaHUS B
Bune dayopecueHIUM (KBAaHTOBBINA BBIXOH (hiyopec-
neHumu Rh ncxmounrensao man — 1.2 x 1073 [37]).

It Bcex PCB xapakTepHBI oOpaTHBIE (poTOpeak-
1IMU, KOTOPbIE MOTYT ObITh MUHULIMUPOBAHBI U3 Pa3HbIX
MPOMEXYTOUHBIX MPOAYKTOB MpsMOil (oTOpeaknu.
BaxxHpIiM oTiimuneM pogoncuHoB 11 Tuma oT pogoncu-
HoB | TMTIA B OTHOILIEHUY OOpAaTHBIX (POTOPEAKIINIA SIB-
JIsieTcst To, 4TO 3(pGheKTUBHOCTb 0OpaTHOM (hoTOU30-
Mepu3aluy peTuHas (TMMoJHOCTbIo-mpanc—>11-yuc) B

KYPHAJI DBOJIOLIMOHHON BUOXUMUU U ®U3UOJIOTUN

paHHEM IPOAYKTE 3pUTEIILHOIO POIOIICMHA — 0aTOpPO-
IOTICWHE B ITSITh pa3 MeHbIIIe 00paTHOIT (poToM30MepH-
3auuu petTuHans (13-yuc—>noaHOCTBIO-Mpanc) B TIPO-
nykre K 6akrepuoponorcuta [31]. MHbIMU ciioBamu,
BEPOSITHOCTh O0OpaTHOM (POTOpEaKIINMN B 3pUTEITHBHOM
pOIOIICUHE CYIIECTBEHHO MEHbIIE, YeM B MUKPOOU-
aJIbHOM.

Cyng 110 Bcemy, B xoje 3Bojioninu PCh BHyTprMO-
JIEKYJIIpHBIA MeXaHU3M B3aUMOIEMCTBUSI pPETUHAJIS
KaK XpoMOGOPHOI TPYIIITHI C €T0 OJIMKANIIIIM GeTKOo-
BBIM OKpPY:KEHHUEM B XpoMO(OPHOM IIEHTpE cTaj bojee
COBEPIIEHHBIM U CHELIU(UIHBIM TSI 3pUTEIBHBIX PO-
IOTIICUHOB KakK (hOTOMH(MOPMALIMOHHBIX OEJIKOB IIO
CpaBHEHMUIO ¢ OoJiee APEBHUMU MUKPOOHAJTbHBEIMHU PO-
JIOTICUHAMU KaK, B OCHOBHOM, (POTORHEPreTUYeCKUMU
(dborocunTe3) 6enkamu. Takoe COBEPIIEHCTBO U CIIE-
IUGUIHOCTH XPOMOMOPHOTO LICHTPA 3pUTEJTHHOTO PO-
JIOTICHA O0eCIeynBaIOT HAAEXHOCTh U 3(h(EKTUB-
HOCTb MIpsSIMOM peakuuu ¢doTtomnzomMepusauum 11-yuc
peTuHass, 3alycKalolieil Tpoliecc (GOToTpaHCOyK-
LU,

Pabora momnepxana Poccuiickum poHmom yHma-
MeHTaJIbHBIX uccienoBanuii (Ne 18-015-00305, Ne 17-
00-00166).
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Comparative Study of Photochemistry
of Microbial Rhodopsins (Type I) and Animal’s Rhodopsins (Type II)

A. S. Medvedeva®, O. A. Smitienko?, T. B. Feldman**, and M. A. Ostrovsky***
¢ Emanuel Institute of Biochemical Physics, RAS, Moscow, Russia
b Department of Molecular Physiology, Biology Faculty, Lomonosov Moscow State University, Moscow, Russia
#e-mail: ostrovsky3535@mail.ru

The light-sensitive proteins, rhodopsins, are present in all the kingdoms of living organisms. Type I (microbial)
rhodopsins generally have a photoenergetic function; most type II rhodopsins are photoreceptor proteins of an-
imals. The paper presents a comparison of the spectral characteristics and photochemical reactions of three dif-
ferent rhodopsins: bacteriorhodopsin of the halophilic archaeon H. salinarum, rhodopsin of the soil psychro-
trophic bacterium F. sibiricum, and visual rhodopsin of bovine rods. Stationary absorption of the proteins, pa-
rameters of their photochemical reactions, such as the rate of isomerization of retinal chromophore, and the
formation of the first products, as well as the probability of reverse photoreaction and the presence of sponta-
neous thermal isomerization of retinal are considered. It is assumed that, in the course of evolution, the mecha-
nism of interaction of retinal with the protein in the chromophore center of animal visual rhodopsins (type 11
rhodopsins) as photoinformation proteins has become more perfect and specific.

Keywords: microbial rhodopsin, visual rhodopsin, bacteriorhodopsin, rhodopsin Exiguobacterium sibiricum, evo-

lution of rhodopsins, photochemistry of rhodopsins
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JENCTBUE SIJIA KABKA3CKOJ I'tTOP3bI (MACROVIPERA LEBETINA OBTUSA)
HA NHTEI'PATUBHbBIE MEXAHNW3MbI I1IOJIOBO3PEJIBIX KPbIC
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B nocnennue roasl 00JbII10€ BHUMaHUE YASISIETCS
U3YyYEeHUIO IMAaTOJIOTMYECKUX M3MEHEHUI, BO3HUKAIO-
IIMX B BUCHIepaJIbHOM cpepe opraHn3Ma Ipu 9pe3Mep-
HBIX BHEIIHUX U BHYTPEHHUX TICUXO3MOIIMOHAbHBIX
HanpsokeHUsIX. OmHUM M3 TaKuX (pakTOpPOB SIBIISIETCSI
CIJTbHAsI MHTOKCUKAIIMS, BhI3BaHHASI YKYCOM SITOBH-
TBIX 3MeE.

B maHHOiT cepum 3KCIIepUMEHTOB Ha ITI0JIOBO3pe-
JIBIX KpbICaX, aHECTEe3UPOBAHHBIX YpeTaHOM U 00e3-
IBVKEHHBIX TUTWJIMHOM, WCCJIEIOBAHO BIWSHHE WH-
TparnepuTOHEATLHOTO BBEAEHMS si1a KaBKa3CKOM Top-
3bl (macrowipera lebetina obtusa) B noze LDs, Ha
KapIuOBacKyJIsIpHBIE peaKIInu W HepOHAIBHYIO aK-
THUBHOCTD BBICIITUX WHTETPATUBHBIX CTPYKTYP, B 9aCT-
HOCTH, CYNpaoNTUYECKOTro U TapaBeHTPUKYJISIPHOTO
saep (COZ, I1BS) runoranamyca, SIBISTIOIIUXCS PeTy-
JIITOpaMU HEHPOTYMOPATBLHBIX M TOPMOHAJIBHBIX TTPO-
1IeCcCOoB JIJIS TIoAIepXXaHUsl TOMeocTasa, T.e. CUMIATO-
BarajpHOrO (CBB) OamaHca opranusma.

IIpu mMaremMaTuyeckKoM aHaju3e BapuabdeJbHOCTU
cepaeuHoro putmMa (MA BCP) B OKI' mokazarensix
BBISIBJIEHO PE3KOE€ YBEJIMYEHHE YacCTOThl CEPIEUYHbIX
cokpateHuii (YCC), pe3kasi LieHTpaJIu3aliusi Mpoliec-
coB peryiasuuu (LIITP) u HapylieHue cummaro-Ba-
rajpHOro OajlaHca B CTOPOHY CUMIIaTHM3allUu Cpasy
nocyie nHbeKMK siaa. K 60-if MuHyTe mociie MHbEeK-
11u npoucxonut ypexenune YCC, yacTuuHas neneH-
TpaJiu3aliys MPoLECCOB PETYJISILIMU B CBI3U C YXYyIlle-

HHUEM COCTOSIHUS XuBoTHOro. B mokasarensax CBb B
MepBEIe 15 MUHYT ITOC/Ie BBEASHMS SIIa YCUJIEHUE CUM-
MaTUIECKOM aKTUBHOCTHU CMEHSIETCSI BTOPUYHBIM CITa-
JIOM CHMIIaTO-NapacUMIIaTUYEeCKOr0 paBHOBECHUSI C
MpeBaJIMPOBAHUEM BaryCHOTO TOPMOXKEHUSI.

ITporpaMMHBIiT aHATW3 HEMPOHATBHBIX PeaKINi 1
¢onosoit aktuBHocTu [1BS u COS nipu ctumynsaiumn
sapa conutapHoro tpakTta (JCT) mepBoro rnepexio-
Yalouniero 3BeHa BUCLIEPATbHOU MH(MOPMAILIMW K UHTE-
rpaTUBHBIM TUITOTAIAMUYECKUM CTPYKTYpaMm BbISIBUJI
BBICOKYIO CTEINEHb PEAKTUBHOCTH MCCIEAYEMBIX €U-
HUII ¥ TIpeBaJIpOBaHUE J€MPECCOPHBIX MOCTCTUMYJISI -
TOPHBIX OTBETOB IIpU BbIcOKo4YacToTHOM (50, 100 I'm)
TetaHndeckoit ctumyasuuu SICT B mepBble MUHYTHI
nocie nHbekuuu sina LDs, K 60 Munyte neiictBus sina
Hapsny ¢ nucbanaHcoM B BCP nmoka3zaTessix mpoucxo-
JIUT CHUXKEHUE YacTOThl CIIOHTAHHOTO pUTMa Helpo-
HOB U WX TI€PErpynmnupoBKa B HEPETYJISIPHYIO TTa4yey-
HYI0 aKTUBHOCTb.

IMpu terannueckoit crumynssuuu ACT cHukaeTcs
OTBETOCIIOCOOHOCTh HEHPOHOB U yXyAIllaeTcsl oblee
COCTOSTHUE XXMBOTHOTO. Bce naHHbIe, MOTyYeHHbIE Ha-
MU, U HaOJIogaeMble SIBJICHUSI, MO-BUAUMOMY, OOYy-
CJIOBJIEHBI JIe3UHTerpalMeil CTPYKTYPHBIX CBSI3eid,
00€ecneuynBarolInX CIAKEHHYIO NeITeIbHOCTh OpTaHn3-
Ma B HopMe. BBeaeHue sina, BEposiITHO, HAPSILy C MTHBIMU
MaTOJIOTUYECKUMU MPOSIBICHUSIMU, B TIEPBYIO OUYepellb
BBI3BIBAIOT HApPYIIIEHWE TOMEOCTa3a OpraHu3ma.
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BJIUSHUE TUIIOTEPMUU HA XAPAKTEPUCTUKU AKTUBHOCTH
HEMNPOHOB INEPBUYHOM CJIYXOBOM KOPBI MbIIIIN
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BrinosHeHO ucciaenoBaHue pa3psiioB OJUHOUYHBIX
HEWPOHOB MEPBUYHOM CIIyXOBOI KOPHI TOMOBOM MBbI-
mu (Mus Musculus) mmpu o0IeM IIepeoXIakKIeHUMN.
CpaBHUBaIU aMIUIUTYAbl BHEKJIETOYHBIX OTBETOB
HEUPOHOB, JIAaTEHTHBIE MIEPUOIBI OTBETOB U MPOSIBIIE-
HUS TIOCTCTUMYJIBHOU amanTaliyu K CEpUU 3BYKOBBIX
CUTHAJIOB MIPU HOPMAJIBHOIM TeMIlepaType Tena, IpHu
MOHIKEHNHW TeMITepaTyphl Tejia Ha 1—6°C 1 mociie ee
BOCCTAaHOBJIEHUS Y HAPKOTU3UPOBAHHBIX XKUBOTHBIX.

HOJ’[y‘-ICHHI)IC PEIYJAbTATHI ITOKa3aJI1 NUHBEPCUIO OT-
BC€TOB Ha 3BYKOBbI€ CUTHAJIbI B YCJIOBUAX TUITIOTCPMUUN:
OTBECT Ha CUTHaJI UCUe3aJl, MOABJIAICA OTBET HAa OKOH-
YaHHUEC CUTrHajia, 4YTO HE XapaKTCpHO IJid HCﬁpOHOB
C)IYXOBOﬁ KOPbI HAPKOTU3UPOBAHHBIX )KUBOTHBLIX ITPU

525

HopMaJibHOM TeMmIiepaType Tena (Eroposa, 2005). Am-
IUINTYJAa OTBETOB YMEHbIIAJAch BIUIOTH OO IOJHOTO
yracanus. [IposBlIeHNiT TOCTCTUMYIBLHOI aganTalluyu
He HaOmoganock. [1oBeIlIEeHNE TeMIIepaTyphl Tejia 10
HOPMAaJIbHOM IIPUBOAWIO K BOCCTAHOBJICHUIO TUIINY-
HBIX /11 HEIApOHOB MEPBUYHOM CIIyXOBOM KOPHI XapaK-
TePUCTUK aKTUBHOCTHU. [Ipn 3TOM BOCCTaHABJIMBAJICS
ON-OTBET Ha 3BYKOBbIE CUTHAJIBI C JIATEHTHBIM IIEPHO-
moMm MeHee 20 Mc, Y BCeX MCCIIeIOBAHHBIX HEMPOHOB
nposBIISICS 3P@EKT MOCTCTUMYJILHON aganTaliid B
OTBETaX Ha CEpHUU 3BYKOBBIX CUTHAJIOB, a TAKXKE BOC-
CTaHaBJIUBAJIaCh aMITJIUTYAA CITAlKOB.

duHaHcupoBaHue paboTh: Troc3amaHue MODb
PAH (Ne AAAA-A18-118013090245-6).
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WHTETPATUBHBIE ®YHKIIMNU OPBUTO®POHTAJILHON KOPBI

© 2020r. B.T.Anekcanapos'>*, E. A. I'yoapeuu!, T. H. Kokypuna!,
I'. 1. PuioakoBa', T. C. Tymanosa'
' @rBYH Huemumym gusuonoeuu um. M.I1. ITaérosa PAH, Cankm-Ilemep6ype, Poccus
2@I'BY BO Poccuiickuii eocydapcmeennbiii nedazoeuueckuii ynugepcumem um. A.H. Tepyena, Cankm-Ilemepbype, Poccus
*e-mail: aleksandrovv@infran.ru

DOI: 10.31857/S0044452920070049

K HacTosimeMy BpeMeHM YCTaHOBJIEHO, YTO 00ja-
CTH KOpPBI, PacIioIOXXEHHbIE Ha OpOUTOGPOHTATbHOMN
MOBEPXHOCTH OOJIBIIMX IToJIylIapuii (orbitofrontal cor-
tex, OFC), obGecneunBamOT 3MOLIMOHAIBHOE COIpPO-
BOXJEHUE Mpoliecca MPUHATUS pellleHuid, OpUeHTH-
POBaHHBIX Ha BO3HArpaxieHue, TO eCTb MHTerpalunio
SMOLIMM M KOTHUTUBHBIX (yHKIMH. JlokazaHo y4a-
ctue OFC B 00paboTke 0Jb(aKTOPHBIX CUTHAJIOB, a
TakXe B MHTEeTpalluy OJib(paKTOPHOI, BKYCOBOI1 U, TTO-
BUIMMOMY, BHUCUEPAIbHON CEHCOPHBIX MOAAIbHO-
CcTeil. AHaJIM3 pe3yabTaToB MOP(OJIOTMYECKUX UCCIIe-
JIOBAaHUW MOKa3bIBAET, UTO MTOMUMO CTPYKTYp JTUMOU-
geckoii cucteMmbl, OFC o0Opa3yeT npsIMbIe CBSI3H C aBTO-
HOMHOI KOpoii (MemnuajabHOI mNpedpoHTATIbHON U
WHCYJISIPHOI1), IEHTpaJIbHBIM SIPOM MUHIAIVHBI, siApa-
MU TUIIOTAJIaMyCa U LIEHTPAIbHBIM CEPbIM BEIIECTBOM.
IlepeuncieHHbIe CTPYKTYpBI, BMECTe C Iapabpaxuajib-
HBIMU SIIpaMU MOCTa, SIIEPHBIM KOMIUIEKCOM OJTy>Kaaro-
11IeTO HepBa U TpyIaMy HEUPOHOB B BEHTpoJIaTepaib-
HOIi 00JlacTU TIPOAOJTOBaTOro Mo3ra, oopasyioT T.H.
LEHTPAIbHYI0O aBTOHOMHYIO ceTh (central autonomic
network, CAN), peanusyoinyo (QyHKIINIO IEHTPaIb-

HOIO0 HEPBHOIO KOHTPOJS BHCLIEPaJbHBIX CHUCTEM.
I[Ipy mnombITKax BBEICTPOUTH M IIPOAHAIM3UPOBATH
HepapXuIecKd OpraHM30BaHHBIE 1IepPeOPOBUCIEPATD-
HBIE€ OCH, KaK HaIlpuMep, IiepedpocepacIHyIO WIN 1ie-
peopoknmeunyto, CAN pa3MemaoT Ha BepxXHUX
YPOBHSIX 3TUX oceii. Pe3ynbTaTsl McciaemoBaHn, BbI-
MOJHEHHBIX C MCIIOJIb30BaHHEM METOIOB BU3yajln3a-
UM aKTUBHOCTU CTPYKTYP TOJIOBHOTO MO3Ta, ImoKa3a-
m yHkumoHanbHyI0 cBsI3b OFC co crpykrypamu
CAN. Kpome Toro, OBIITO TTOKa3aHO M3MEHEHME COCTO-
STHUSI HEKOTOPBIX BUCHEPATbHBIX CUCTEM IIPU DKCIIe-
pUMEHTANBHBIX Bo3aeicTBusaIx Ha OFC. Ot manHbIe
IaroT BO3MOKHOCTL paccmarpnBath OFC B KauecTBe
onHoro u3 y310B CAN, To eCTh B KaUeCTBE CTPYKTYPHI,
BOBJICYEHHOM B KOHTPOJIb ABTOHOMHBIX (DYHKIIMIA.
MoxxHO TIpeamnoiiarath, 4To omHoi n3 pyukonii OFC
SIBJISIETCS ydacThe B (hOpMHUPOBAHUHU CHICTM(PUIECKUIX
MaTTePHOB AKTUBHOCTU BHUCHEPATbHBIX CHUCTEM, CO-
MPOBOXIAIOIINX IIOBEIEHYECKME peaKInud, TO €CTb
MHTErpanys akTUBHOCTHU BHCLIEPAJIbHBIX CUCTEM B Te-
KylIuii MoOBeaeHYECKUI1 KOHTEKCT.
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HENPOXUMWYECKHUE HAPYIIIEHUSA B TMIIIIOKAMIIE KPBIC
JUHUUN KPYIHIMHCKOTIO-MOJIOAKNUHOU IMPU PA3BUTUU
T'EHEPAJIN30BAHHON JIMMBUYECKOM BITUJIEIICUA

© 2020 r. E.II. Anekcannposa'>*, H. A. JlopodeeBal, A. A. Ky;mkos',
A. I1. UBnes!, M. B. I'nazosa', E. B. Uepaurosckas'
' @IBEYH Hucmumym 360a104uonoii pusuonoeuu u ouoxumuu um. .M. Cevenosa PAH, Canxm-ITemepbype, Poccus
2 Canxm-Ilemepbypeckuii Tocydapemeennwiii Yuusepcumem, Canxm-Ilemep6ype, Poccus
*e-mail: alyxikatich@gmail.com

DOI: 10.31857/50044452920070050

Wcnonb3oBaHue ayIMOTreHHO-YyBCTBUTEIbHBIX
TPBI3YHOB, B TOM YHCJe KpbIC JUHUU KpylIMHCKOro—
Mononkunoii (KM) sBisieTcst HanboJiee aaeKBaTHBIM
METOANYECKUM TTOAXOAOM JUISI U3yUYeHUS MOJIEKYJISIp-
HbIX U KJIETOUHBIX MEXaHU3MOB Pa3BUTHS SMUJIECTITU-
(opMHOIT aKTUBHOCTU. MHOTOKpaTHbIE CTUMYJISLIUU
3TUX KPBIC TT0 TPOTOKOJY KUHIJIWHTA TPUBOIAT K pac-
NPOCTPAHEHUIO BHUJIENTUMOPMHON aKTUBHOCTU B
JIMMOUNYECKYIO0 CUCTEMY MO3Tra U KOpPY, UTO MOXKET CJIy-
KUTh MOJIE/IbI0 TEeHepaJIM30BAaHHOM JUMOUYECKOMN
SMUJIETICUHU Y yesioBeka. B HacTosiieit pabote B Kaue-
CTBE HEMPOXUMUYECKUX MapKEePOB COCTOSIHUS TJIyTa-
mat- u TAMK-epruyeckux HEWpOHOB TUIMIIOKaMIa
Npy pa3BUTUM JIMMOWUYECKON SMUJIETICUU ObLIA HC-
TOJIb30BaHbl BE3UKY/SIPHBII TpaHCIIOpTEep IIyTaMaTa
VGlut2, GluN2B-cyobenunuiia NMDA-pelienTopoB
(NR2B), GAD67 depment cunte3a TAMK, a Takxke
ERK1/2 kuHa3bl, CHHANITONIOAWH, CUHATNICUH 1 U1 Oe-
1ok SNARE kommnekca SNAP2S.

Ipu puTeTbHOM KUHIJIMHTE B TeUeHUE 25 THEK y
kpbic tuHUM KM HabogaeTcst yBeIUud4eHUe Coaep-
xkaHus VGlut2 B CA3 mone runmnokamiia 1 B 3yodaToit
n3BuianHe. AKTuBHOCTh ERK1/2 K1Ha3 moBbIlIeHa B
XWUJIyce M B 00JIaCTU KOHTAaKTOB MIIMCTBIX BOJIOKOH
TPaHyJISIPHBIX KJIETOK U IEHIPUTOB MTMPAMUIHbIX HEl -

poHoB CAJ3 1oJisi TUIIIoKaMIIa, YTO YKa3bIBaeT Ha yCU-
JIEHHE€ aKTUBHOCTHU INIyTaMaTEepru4eCKrX KJIIETOK. YBe-
JINYeHe aKTUBHOCTM CHUHAIICMHAl W CHUXXEHUE Co-
mepxanuss Oeinka SNARE kommiekca — SNAP25
CBHUAETEIILCTBYET 00 YCUJICHUM BBIBEICHUS IIyramara
B cuHamncax. B aTux o0jacTsx Takke MOBBIIIEHO CO-
Jiep>KaHue Oejka, oTBevalollero 3a (opMHUpOBaHUE
IEHIPUTHBIX IIUIIMKOB — CHMHanTomoauHa. B coBo-
KYIMHOCTHU 3TU JaHHBIE CBUIETEIBCTBYIOT O peOopraHu-
3allM HEMPOHAJIbHBIX CBSI3€il B TMITIIOKAMIIE, IIPUBO-
IISIIe K BOSBHUKHOBEHUIO TUTIEPCUHXPOHU3ALNN TITYy-
TaMaTeprudeckux HeiipoHos. Ilpu atom B CA3 mone
TUIIIOKAMITa II0Ka3aHO YMEHBIIEHWE COJepKaHUs
NR2B cyobenmHUIl pelienTOpoB IIyTaMaTa, 4To Mo3-
BOJISIET MPEAIOJIOXUTh CHUXEHHE AaKTUBUPYIOIIETO
BustHUSA Tiytamatra Ha [AMK-eprudyeckre HepOHHI.
JHeiictBurensHo, comepxkanne TAMK B runmoxkamrie
KPbIC MPU KUHIJIMHTE 3HAYUTEJIbHO MOHMUXKEHOo. Ta-
KM 00pa3oM, MmoKa3aHHBIC HapYIIEHUS B coaepxKa-
HUU 1 aKTUBHOCTHU OEJIKOB, OTBEYAIOIINX 3a (PYHKIINIO
ryramatr 1 [AMK-epruyeckux HEWpPOHOB, MOTYT
OBITb TIPUYMHON (POPMUPOBAHUS TeHEPATN30BAHHONI
JIMMOMYECKON SMMICTICUU.

®dunancupoBaHue padorsl: POOU 19-015-00070,
roc3amane MDD PAH.
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HENPOUMMYHHBIE MEXAHU3MBI
PE®JIEKTOPHO! PET'YJIALIMU JIBIXAHUS
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CoryracHO TpagAUIIMOHHOM TOYKE 3peHUS (PYHKIINO-
HaJIbHbIE B3aMMOACUCTBUSI MEXIY OpraHaMU U CUCTe-
MaMM OPTaHOB, PETYJISILIMS UX aKTUBHOCTU U (hOPMU-
poBaHME adanNTUBHBIX peaKIuii Ha U3MEHEHUE YCJIO-
BUII BHEITHEH U BHYTPEHHEN cpelibl 00eCTIeunBaIOTCSI
HEPBHBIMM M TOPMOHAJILHBIMU MexaHu3Mamu. Poib
MMMYHHBIX MEXaHM3MOB B CUCTEMHOI peryJisiuuu ¢pu-
3UOJIOTMYECKMX (YHKIIUN Havaad paccMaTpuBaTh
JIMIIB B MOCJIEAHME AeCITUIeTUsI XX BeKa, KOTaa cTajio
M3BECTHO, YTO UMMYHHAas CUCTeMa B3aUMOJIEHICTBYET C
HEPBHOM CUCTEMOI MOCPEACTBOM LIMTOKMHOB — MEII-
TUOHBIX MOJIEKYJI, 3KCIPECCUPYEMbIX MMMYHHBIMU
KJIETKaMU. YcTaHoBiaeHo, yTo B IIHC nuToKnHbBI MO-
IyT BBICTYIIaTh B KAY€CTBE MOIYISITOPOB, Y4aCTBOBAaTh
B HECHMHAIITUYECKON MEXKJIETOYHOU KOMMYHUKALIUU
U U3MEHSITh (PYHKIIMOHAJbHOE COCTOSHHME HEPBHBIX
KJIETOK. DTO JaeT BO3MOXXHOCTb UMMYHHOM CUCTEME
BBIMOJIHATh MHTETPATUBHYIO POJIb, Y4aCTBYS IOCPEI-
CTBOM IIMTOKMH-PELENTOPHOTO B3aMMOJACUCTBUSI B
LEHTPJIbHOM PeryyisiiMu pasjiudHbIX (u3nojiorudye-
CKMX (DYHKIIWH.
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B nokiane OynyT npencTaBieHBI IIPSIMbIEC 9KCIIEpU-
MEHTAaJIbHEIE JaHHBIC, TOKa3bIBAIOIIME y4acTue Ipo-
BOCHAJIMTEILHBIX IIUTOKWUHOB B pe()IEKTOPHOM KOH-
TpoJie JObIXaHWs W BBISBJSIOIIME ITYTH peaju3aliiu
9TUX BIMSHUI (IUKIOOKCcUTeHa3Hble 1 NO-3aBUCU-
MbI€). DKCIIEpUMEHTAJIbHO OOOCHOBBIBAETCSI HOBBIN
MOAXOA K MCCIENOBaHMUIO IIaTOreHe3a CHCTEMHOIO
BOCHAJICHUSI, COTJIACHO KOTOPOMY CHUCTEMHOE BOCIIa-
JIEHHE€ MOKET BBI3bIBaTh AUC(HYHKIINIO TbIXaTeIbHOM! 1
CEepAECYHOCOCYIMCTOM CUCTEM IMOCPEACTBOM AEHCTBUS
Ha pedJIEKTOPHbIE MEXaHU3Mbl PETY/ISIIUU 3TUX
¢yukuuii. Ha ocHoBaHUM mHpeacTaBlIeHHBIX JTaHHBIX
MpearnojaraeTcsi, YTo dHIOTE€HHOE MOBBIIIEHUE 1Iepe-
OpaJIbLHOTO YPOBHSI MPOBOCHAIIMTEILHBIX IIMTOKMHOB
MOXET OBITh OOHMM W3 MEXaHU3MOB HapylIeHUs
(YHKILMY ObIXaHUS ITIPYA Pa3BUTUM CUCTEMHOI BOCIIa-
JIMTEILHOM peakKlMM X MO3TOBBIX ITATOJIOTUSIX, COIIPO-
BOXKIAIOIINUXCSI MOBHIIICHUEM YPOBHS LIMTOKWUHOB B
KPOBU U 1I€peOpPOCIMHAIBHOM >KUIAKOCTHU, a TaKxKe
SIBUTBCSI CBSI3YIOIIMM 3BEHOM MeXAy MHMEKIMein u
HapyILIEHUSIMU IbIXaHWs Y HOBOPOXICHHBIX (aITHO?
MJaJeHIeB, CHHIPOM BHE3aITHOM NETCKON CMEPTH).
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YYACTUE OKCHUJIA A3OTA B MEXAHU3ME PA3BUTUA
A30THOI'O HAPKO3A
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JpIxaHue cxKaThIM BO3IYXOM WJIM a30TOM, IIIUPOKO
HUCIOJIb3yeMOe B BOJOJIA3HOM ITpaKTUKE, BbI3HIBACT
a30THBIN HapKO3, MEXaHU3M Pa3BUTUSI KOTOPOTO Ma-
nousydeH. HeiipodusnomornueckuMmu KoppesiTaMu
“a30THOTO OITbSTHEHUSI” SIBJSIOTCS BBIpaKE€HHBIC W3-
MeHEeHMs B OalaHce BO30YKIAIOIINX M TOPMO3HBIX Me-
IUATOPHBIX CHUCTEM ToJIoOBHOro Mmoara. IlockojibKy
(GYHKIIMOHAJIbHAsI aKTUBHOCTD TJTyTaMaTeprudecKoi u
TF'AMK-epruueckoit cucTeM MOLYJIMPYETCS YPOBHEM
MeTaboaM3Ma OKCHIa a30Ta B MO3Te, Mbl MPEanojio-
xui, uTo NO BOBJIeUeH B pa3BUTHE a30THOTO HAPKO-
3a. 11 mpoBepKU 3TOI TMIIOTE3hbl OBLIO IIPOBEASCHO
UCCIeqOBaHUE BIUSHUS BBEACHUSI HECEJeKTUBHOTIO
onokaropa NO-cuHTazel — L-NAME (N-Hutpo-L-
apTMHUH-METWIOBBI 3(Up) - Ha pa3BUTHE a30THOTO
HapKo3a.

Kpeicam-camnam nmuaum Bucrap 3a 30 MuHYT IO
Hayaja SKCIEepUMEHTa BHYTPUOPIOIMIMHHO BBOMWIN
L-NAME B nosuposke 10, 20, 30 u 60 MT/KT Macchbl Te-
J1a XXuBoTHOTO. ITociie 3ToTro KphIc pa3Meliain B 6apo-
KaMepe ¥ IPOBOAWIN KOMIIPECCUIO a30TOM CO CKOPO-
cteio 0.1 MIla/mun no 4.1 MIla. B xone komIipeccun

V KUBOTHBIX PETUCTPUPOBAIM TTOBEIEHUYECKUE peak-
LIMM, M3MEHEHUEe [BUTATeJIbHON aKTUBHOCTU U pe-
(bJIEKCOB ITO3HI.

[Ipu ananu3e mBUTaTENBHBIX peaKIUid KMBOTHBIX
oM ASMCTBUEM MMOBBIILIEHHOTO TaBJIEHUS a30Ta Ha (ho-
He TmpenaBaputeabHoro BBeaeHUss L-NAME Obuio
YCTAaHOBJIEHO HaJaW4ue [I0303aBUCUMOro sddexra
mmpenapaTa Ha CPOKHU ITOSIBJICHMSI TBUTaTEJIbLHBIX IIPO-
SIBJICHUI a30THOTO Hapko3a. ONITUMaJIbHOM I10 Mcclie-
JyeMoMy HaOopy IpU3HAKOB Oblia go3uMpoBKa L-
NAME 20—30 Mr/Kr, 4TO NOATBEPKIACT UMEIOIINECS
nurepatypHble naHHbie. CHzkKeHne ypoBHSI NO B M03-
re MocpeacTBOM BBeneHUsS MHTHouTopa NO-cHHTa3bI
OTJAJISIJIO HACTYIUIEHME MEePBBIX IIPU3HAKOB HApPKO3a,
HO HE OTMEHSUIO MX OKOHYATEJIbHO. DTO CBUIETEIb-
CcTBYeT 0 TOM, 4TO NO ITOJIHOCTBIO HE OIpeaessieT Te-
YeHHe a30THOTrO rurnepbapuyecKoro HapkKosa, HO MO-
IYIUPYET €To.

®duHaHcupoBaHue padboThl: roc3ananue MO®b PAH
(007-00096-18, per. No AAAA-A18-118012290142-9).
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BOBJIEYEHUE I''TYTAMAT-EPTUYECKOMW CUCTEMBI TOJIOBHOTO MO3TA
B PABBUTHUE KNCJIOPOIAHBIX CYAOPOT
©2020r. O.C. Anekceepal-*, C. 10. XKunses', T. ®. [Inaronosa', 1. T. [leMueHKo'
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MHorouucieHHble UCCIEN0BAHUS NEMUCTBUS MOBBI-
LIIEHHOTO AaBJIEHUS KUCJI0POia Ha OPraHU3M BO BpeMsI
ruriepoapuyeckoit okcureHanuu (I'bO) wiu npu nox-
BOIHBIX TOTPYXEHUSIX TMO3BOJUIA OOO3HAYUThH €ro
dusrosornuecKkre MexaH1u3Mbl — YBeJIUUYEHUE MO3TO-
BOTO KPOBOTOKA, YCUJIMBAIOIIETO TOCTaBKY M30bITOY-
HBIX 03 KUCJIOPO/ia B MO3T 1, B OTBET Ha 3TO, BA30KOH -
CTPUKIIYS, OpaguKapausi, CHXKEHUE COKpaTUTEIbHO
CNOCOOHOCTU MUOKapaa. MI3ydyeHue runepoKcruuecko-
ro 6apopeduiekca rmokasajo rmpundactHocTh [AMK-ep-
TMYECKOM Heuporepeaayu K pa3BUTUIO CYIOPOXHOMU
aktuBHocTH B 'BO (Kunses, Jlemuenko, 2019). Un-
TepeceH U He U3YUYEH BKJIaJ IJlyTaMaTa B pa3BUTHUE Cy-
TOpOXHBIX peakuuii mpu 'BO.

HamMu Obi1 ucmofib3oBaH (hapMaKOJIOTUYECKUA
npenapat L-Methionine sulfoximine (MSO), BEI3bIBa-
JOIINI HeoOpaTUMOe MHTUOMpPOBAHME TITyTAMWHCUH-
teTtasnl (GS) — epMeHTa Kilacca Jiuras, KaTaau3upy-
o1iero oopazosanue L-riayramuHa u3 L-miyTamMuHO-
BOW KHMCIOTHI M amMmuaka. HWuruouposanme GS

JIOJIKHO IMTPUBOIUTH K HAKOIJICHUIO TJIyTaMaTa B TKAaHU
MO3Ta U YCKOPEHUIO Pa3BUTHUSI KUCIOPOIHBIX CyA0POT
MIPY AbIXaHUU TUTIEPOAPUIECKUM KUCTIOPOIOM.

WccnenoBaHus, mpoBeaeHHbIE Ha KpbICax-camIilax
quHuM BucTap, mokasanu, 4To IMOJHOE MHTMOMPOBa-
HHME TIyTaMUHCUHTETa3bl BBeaeHMeM MSO crmoco6-
CTBYET 3HAUUTEJIbHOMY YCKOPEHUIO PA3BUTUSI CyIOPOT
NpU OBIXaHUM TUIIEpOApUYECKUM KHCJIOPOIOM. DTO
MOXKET OOBSICHSIThCSI HAKOIUIEHHEM B MO3Te XKUBOTHBIX
BO30YyXIalOIIEero HelpoMmenuaTtopa TIjyTaMmara, 4TO
MPUBOJIUT K YCUJIEHUIO BO30YKIaloleii IToTeHIIMalluK1
HEHPOHOB 1 Pa3BUTHUIO SMICNTUMOPMHOIN aKTUBHO-
ctu. TakuM o6pa3oM, HaMM ObUIU MTOJTYYEeHBI JAHHBIE O
TOM, 4YTO TJyTaMaTepruyeckass CHUCTeMa HEeIocpe.-
CTBEHHO 3aJIEMCTBOBaHA B pa3BUTUU CYJOPOKHOMN aK-
tuBHOCTH 1ipu I'BO.

dunaHcupoBaHue pabotsl: roczaganue OO PAH
(007-00096-18, per. No AAAA-A18-118012290142-9).
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PETYJIAINA DITUWIENITU®OPMHON AKTUBHOCTA
B PHTOPUHAJIBHOI KOPE
IMOCPEJICTBOM KAJIBIIUMN-ITPOHULTAEMBIX AMPA-PEIIEIITOPOB
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Onunencusi — pacrpocTpaHeHHOe HEeBpOJOoTruye-
CKOe HapyllleHUe, XapaKTepusylolleecss BOZHUKHOBE-
HMEM CIOHTaHHBIX NMpumnankosB. HekoTtoprle ocobeH-
HOCTHM aKTMBHOCTU HEHipOHOB BO BpeMs SMUJIETITUYE-
CKOTO TIpMCTyna MOTYT ObITb BOCHPOM3BENEHbI B
YCJIOBUSIX in vitro — B MepeKMBAIOIIEM Cpe3e DHTOPU-
HaJIbHOM KOpPBI U TUINOKaMIIa KpbIChl. JlaHHbIE 30HbI
WUTpaloT KIIOUEBYIO POJIb B BO3HMKHOBEHUM aHO-
MaJIbHOW aKTUBHOCTHU TPU SIWIENCAU BUCOYHOU
nonau. PaHee HaMu ObLIO TIPOAEMOHCTPUPOBAHO, UTO
SMUJIENTONOA00HAs] aKTUBHOCTb B IHTOPUHAIbHOM
KOpe TIPUBOJUT K MOTEHIIMALIMU [JIyTaMaTEPruueCcKux
CUHAICOB, COMTPOBOXKIAIOIIIEICS TTOSIBJICHUEM KaJIbLINii-
npoumiiaeMbix AMPA-peuentopoB (KIT-AMPA-P) Ha
MOCTCUHANTUYECKON MeMOpaHe TiiyTaMaTepruyeckux
HelipoHoB (Amakhin et al., 2018). dusnonoruyeckas
poJib 3TOrO TIpollecca Ha JaHHBIE MOMEHT He sICHA.
OTO MOXET SIBIATbCS KaK KOMITEHCAIIMOHHBIM IPO-
11eccoM, MpeaoTBpalllaloIIUM MMOCIAEACTBUS CYI0POXK-
HbIX COCTOSIHUM, TaK U MAaTOJOTMUYECKHUM TIPOIIECCOM,
yeyryonsiomiM 3 PEeKT 3MUICSTITUISCKOro IIPUCTYIIA.
Llenbto naHHO pabOTHI SABISIETCS BBISIBJICHUE (DU3UO-
norndyeckoit poi KIT-AMPA-P npu srmtenitudopM-
HOI aKTMBHOCTU B DHTOPMHAIBHON KOope. DKCIIepU-
MEHTBI MPOBOAWIMCH Ha TMEePekKUBaIOIIUX cpe3ax ro-
JIOBHOTO Mo3ra Kpbic Bucrap, coaepxamumx
SHTOPUHAIBHYIO KOpPY W TUIMNOKaMIl. ONUJIEeNTU-
¢opMHasi aKTMBHOCTb BbI3bIBaJIaCh J100aBIEHUEM B
nep@y3upyoIlInii pacTBop 4-aMUHONIMPUANHA U OU-
KYKYJ/UIMHA, a TakXXe CHUXEHHWEM KOHIIEHTpalluun
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MOHOB MarHus. OCyIIeCTBIISIaCh MaTY-KJIaMIT peTu-
CTpalsl aKTUBHOCTU HEMPOHOB INTyOOKMUX CJIOEB 3H-
TOPUHAIBLHOM KOpHI. [TpoaeMOHCTPHUPOBAHO, YTO BXO/I
MOHOB KaJIbLIYSI BO BpeMsI SMIICNTU(MOPMHEIX pa3psi-
JIOB IIPUBOIUT K YBEJIMYESHUIO BXOTHOM IIPOBOIUMOCTHU
MeMOpaHbl HEiPOHOB HTOPUHAJILHOIM KOPEL. DTa H0-
MOJHUTEIbHAS IPOBOAMMOCTb 00eCIIeUBaET IIYHTU -
pylolllee TOPMOXEHHNE 1 CHIKAET BEPOSITHOCTh BO3-
HUKHOBEHUSI CJICOYIONIETO SMICIITA(POPMHOIO pa3-
psana. ®dapmakonorundeckass 6iokaga KIT-AMPA-P
CeJIEKTUBHBLIM aHTaroHucToM MOM-1460 npuBoguT K
YBEJIMYEHUIO YaCTOThI SMICIITU(MOPMHEIX COOBITUI B
cpe3e HTOPUHAJIbHOUI KOophl HAa 70% 3a cueT MHTUOM-
POBaHUS BTOM KaJbLIMM-3aBUCUMOMN ITPOBOAUMOCTH.
[TockonpKy 1Mo Mepe pas3sBUTUSA SMUICIITOIIOTOOHOIO
cocrogansg BKiaag NMDA-penenTopoB B MOCTCHHATI -
TUYECKMI TOK CHIKAETCS, TO MOXHO MPEANOI0XUTh,
yro BcTpamBaHue KIT-AMPA-P xomneHcupyeT cCHU-
Xarommiics Bxon Kamsus yepe3 NMDA-penenTopsl
U TeM CaMbIM MHOAACPKMBACT IIYHTHUPYIOIIYIO Kallb-
LUIi-3aBUCUMYIO IIPOBOAMMOCTD Ha BBICOKOM YPOBHE.
Taxkum obpasoMm, BcrpanBanue KIT-AMPA-P Bo Bpe-
Ms AOWIECONTU(MOPMHON aKTUBHOCTH KOMIIEHCUPYET
¢dyHKIIMOHaIbHOE BhIKIIOUeHne NMDA-penientopos,
CHITXXAeT BO30YIUMOCTb HEMPOHOB U Bcell HEMpoHab-
HOM CETHU B LIEJIOM U ITO3TOMY MOXKET pacCMaTPpUBaThCS
KaK TIPOTUBOIMMJICTITUIECKUI MEXaHU3M.

dunancupoBanue padbotel: PODU 18-315-20043.
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BJINAHUNE MEJIATOHUHA HA ®N3UOJIOTO-BUOXUMHNYECKHUNE
IMMAPAMETPBI CUPUICKOTO XOMSAKA (MESOCRICETUS AURATUS)
B ®OTOITEPUOANYECKUX YCIOBUAX CEBEPO-3AITAIA POCCUN
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Beenenue. K Hanbosee n3ydyeHHBIM agarToreHaM 1
MOTEHLIMAJIbHBIM TE€POIPOTEKTOPaM OTHOCUTCS MeJa-
TOHUH, 00JIaNAIONIMI aHTMOKCUAAHTHBIM U UMMYHO-
MOJYJIMPYIOIIUM CBOMCTBaMU. B CBSI3U € 3TUM, 11€J1bIO
HCCIeTOBaHMS ObUIO U3yYeHUe BIUSIHUSI 9K30T€HHOTO
mesatonrHa (100 MKT/XXMBOTHOE) Ha Maccy Tea, KOop-
MO- 1 BOJOIOTpebieHrne U OMOXUMUYeCKHe TToKa3aTe-
JIN CBIBOPOTKU KPOBU CaMIIOB U CaMOK CUPUIICKOTO
xoMsika (Mesocricetus auratus Waterhouse, 1839) B ne-
puopn “6enbix Houeit” CeBepo-3amanHoro @O Poccun
(r. Iletpo3aBock).

MeTtoapl. ZKUBOTHBIE ObLIM pas3aesieHbl Ha 2 TPyI-
nbl: KoHTpoJib (LD: 12 yacoB cBet/12 4acoB TeMHOTA)
" o1tbIT (poTonepuonmyeckue yciaoBus CeBepo-3amna-
na Poccun: NL, ykopouyeHMe cBeTOBOM (pa3bl IHS).
WccnenoBaHue MpoBOAUIN € TIeproa JIETHETO COTH-
nectostHUS (25.06, NL: 19:36/4:24) no meprona oceH-
Hero paBHomeHcTBHMs (25.09, NL: 12/12). Kaxknas
rpyrmniia Oblla rojefieHa Ha 2: XOMSIKU 1-i MOArpynIibl
IoJyJanad IUTheBYIO Boay 0e3 meaaronnHa (LD, NL),
2-11 — ¢ MenatoHuHoM (LD + mel, NL + mel).

Pesyabratel. B oTimume oT caMoOK caMlibl CUPUiA-
CKOTO XOMsIKa OKa3ajluch 0ojiee YyBCTBUTEJbHbBI K 13-
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MeHeHUIo poTornepuoaa, cogepxkanme nx B NL mpuBo-
JINJI0 K YBEJIMUEHUIO TTIOTpeOJIeHUsI KOpMa, MacChl Teja
B cepellHe PKCIIepMMeHTa U YPOBHel XojiecTeprHa 1
MOYEBMHBI B KOHIIE OMbITA, MPU ITOM aKTUBHOCTHU
aMuJia3bl, JIaKTaTAerMaporeHa3bl M acrapTaTaMUHO-
TpaHcdepa3bl B KpOBU OBLIM HILKE, YeM B LD. Ycra-
HOBJIEHO, YTO BO3[IEHICTBME MEJaTOHMHA Ha MapaMeT-
PBI 3aBUCEJIO OT CBETOBOTO PEXXMMa U 1M0J1a JKUBOTHBIX.
Bsenenue ropmona camkam B NL ycmiauBano acddexr
CBETOBOTO PEXUMa, CITOCOOCTBYS YBEJIMYEHUIO MACChI
TeJila U POCTY 3HAYEHU M psifa OMOXUMUYECKUX IMoKa3a-
TeJeli CBIBOPOTKY KPOBU OTHOCUTENIbHO LD. Y camiioB
B NL + mel oOHapyXeHO CHMXXEHNE YPOBHEH TITIOKO-
3bl U MOUYEBUHBI B KPOBU 10 KOHTPOJIbHBIX 3HAUCHMIA.
IIpumeneHue ropmoHa B LD okazano HeraTUBHBIA
3¢ KT KaK Ha caMIIOB, TaK U CAaMOK, BBI3bIBast UHTEH -
cudukalo obMeHa BellecTB U, KaK CIeACTBUe, 3Ha-
YUTEIbHOE CHMXKEHUE MaCChl Tefa.

BeiBoapl. BBeneHre MenaToHrHA B Iepuo “OebIX
o 99

HOYeH” TOATBEPAIIO €TO YIacTHe B PETYJISIIINU MeTa-
0OIMYECKUX MTPOLIECCOB Y CUPUMCKUX XOMSIKOB.

dunancupoBaHue pabotbl: roczaganue KapHII
PAH (0218-2019-0073).
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MATEPUAJIbI KOH®EPEHIINN
N IIKOJIbI

BJIUAHUE ®OTONEPUOINYECKUNX YCIOBUN CEBEPO-3ATIAIA POCCUU
N MEJIATOHUHA HA AKTUBHOCTD ITMIITIEBAPUTEJIbHBIX ®EPMEHTOB
Y CUPUIICKOT'O XOMSAKA (MESOCRICETUS AURATUS)

© 2020r. II. A. AcrapneBa’-*, E. I1. AnTonoBa?, A. B. Mopo3os?, B. A. Ninoxa”
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HecMoTps Ha MHOTOYNCIEHHBIE UCCIESAOBAHMS T10
OPUMEHEHUIO MEJIAaTOHMHA, CYIIECTBYIOT JIUIIb (par-
MEHTapHbIE CBEIeHUSI 00 ero y4acTUM B aJamnTallMsixX
MUILEeBAPUTEIBHOM CUCTEMbI MJIEKOITUTAIOIINX K YCIIO-
BusMm Cesepa.

B ¢BsI131 ¢ 3TNM, 11€71BI0 NCCIETOBAHNS OBLIO N3yde-
HUe BIUSTHUS poTonepruogndeckux yciaoBuii CeBepo-
3anana Poccuu (r. IleTpo3aBolicK) B cOYETAaHUU C K-
30T€HHBIM MEJIATOHMHOM Ha aKTUBHOCTH TUILIeBapU-
TEeJIbHBIX (DEPMEHTOB Y CaMOK CUPUICKOTO XOMSIKa.
2KuBOTHBIE ObUTM pasliesieHbl Ha 2 TPYIIIbl: KOHTPOJIb
(LD: 12 gacosB cBeT/12 yacoB TeMHOTAa) 1 OOHIT ((OTO-
nepuonuyeckue yciaoBusi Cepepo-3amnaga Poccuu:
NL, ykopoueHue cBeToBOI (pa3wl mHs). MicciaemoBaHue
NpPOBOJAMJIM C TeprMoja JIETHETO COJHIECTOSTHUS
(25.06, NL: 19:36/4:24) no tiepriona OCEHHETO PaBHO-
neHcTBusa (25.09, NL: 12/12). Kaxkmnas rpynma 6bu1a
noAeneHa Ha 2: XOMSIKU 1-ii TIonrpyniisl moayJaiu -
TheBYI0 Boay 0e3 MenaronruHa (LD, NL), 2-i1 — B HoUHoe
BpeMs Boxy ¢ MeraToHuHOM (LD + mel, NL + mel).
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B pe3ynbraTe IIpoBeneHHOIO MCCICOOBAaHUS MOKA-
3aHO, YTO coaepxkaHue XoMsIKoB B NL pexxnme ripuse-
JIO K YBEJIMYEHUIO aKTUBHOCTU aMUJIa3bl B CBIBOPOTKE
KPOBHU U K €€ CHIDKECHUIO B ITO/IKETYIOYHOM XXele3e 1
TOHKOM KUIIIEYHUKe. BnusiHue cBETOBBIX peXXMMOB Ha
00111y10 MpoTeoauTHYecKyto akTuBHOCTh (OITA) B op-
raHax HaOJII0HaJIOCh TOJILKO B IIE€PBBIA MeECSI DKCIIe-
pumenTa: y NL XXBOTHBIX OblJIa BEISIBJIEHA O00OJIee BHI-
cokast OITA no cpaBHeHuto ¢ LD. IIpumeHeHune mena-
ToHnHa B NL + mel pexxuMe BoccTaHaBIMBAaAO PUTM
BO3PaCTHBIX M3MEHEHUI (Ha MPOTSKEHUM SKCIEPU-
MEHTa) aKTUBHOCTU aMMJIa3bl — OOHAPYKE€HO CHIKE-
HUE aKTUBHOCTHU (pepMeHTa B KPOBH U €€ YBEJIMYCHUE
B OpraHax 10 KOHTPOJbHBIX 3HaUeHUi. BBeneHue aK30-
reHHoro mejiatoHnHa (NL + mel) yxKe B TIepBBIi MecCsI1]
9KCIEPUMEHTA BBI3BAJIO CHIIKEHNE aKTUBHOCTU JIMTIA-
3Bl ¥ TIPOTEA3 B ITOIKEIIYIOUYHOM KeJIe3¢ II0 CpaBHEHUIO
¢ NL. Takum o6pa3oM, BBeIeHME MeJIaTOHMHA OKa3ajio
3HAYUTEJILHBINA 3(PdEeKT Ha n3ydyaemMyio cuctemy B ¢o-
Tortepuonmueckux yciaopusix CeBepo-3amnama Poccunm.

dunancupoBaHue padotbl: roc3aganue KapHII
PAH (0218-2019-0073).
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MATEPUAJIbI KOH®EPEHIINN

N IIKOJIbI

VCCJIEJOBAHUE HEMPO®U3NOJOT'MYECKUX ITOKA3ATEJIEN
N CMEHNIEHUA BHUMAHMUSA KAK ITPOILIECCA, BJIIUAIOIIIETO
HA ®OPMUPOBAHUE IICUXOODMOIINMOHAJIBHOI'O ITOBEAEHUSA
© 2020 r. A.II. Acramenko’*, O. B. Komuccaposa!, E. B. Jlopoxos!, C. A. Komuccapos!,
C. 1. Hukonenko !, C. W1. Bapsaposa'

' @IEOY BO BIMY um. H.H. Bypdenxo Munsdpasa Poccuu, Boponesc, Poccus
*e-mail: cercea l@rambler.ru

DOI: 10.31857/50044452920070128

3a mmociaenHue 15 et oTMevaeTcst Bo3pacTaHue UH-
Tepeca K Helipo(pn3MOIOrnYeCKMM OCHOBAM 3MOLIMO-
HaJILHOTO MOBEAeHUS YelioBeKa. BHMMaHMe paccMmat-
puBaeTcs Kak 0a3zoBast (DYHKIIMSI HEPBHOII CUCTEMBI,
obecrneumnBalolasi ageKBaTHOE IieJieHaIIpaBICHHOE
noBeleHne. BHyTpeHHHMEe TNCUXO(DU3NOIOTHYECCKIE
MPOLIECCHI, TaKUe KaK 3MOIMOHAILHO-MOTHBAIIUOH-
HBIE COCTOSTHUMSI MHAWBUIA, CIIOCOOHBI BIMSThH Ha OCO-
OEHHOCTHM OTOOpa aHaIM3MpyeMon WHOOpMaINH,
TEHACHIIMIO U30UpaTeIbHO HAIIpaBJIsITh BHUMaHue. B
JIMTEpaType 4acTO MOXKHO BCTPETUTh TEPMUHEI atten-
tion biases, attention shift wim cmemienne (YKJIOHBI,
MNpeaB3sTOCTh) BHUMaHUs. MeXaHM3MBbI, JiexXKalllue B
OCHOBE HAHHOTO SIBJICHUSI, CIIOCOOHBI OKa3bIBaTh CY-
IIECTBEHHOE BIMSHME Ha COLMAJIbHO-3MOLIMOHAIb-
HOE€ pa3BUTHUE 4YeJIoBeKa, Io0YyXIaThb K peaau3alliu
aJanTUBHOIO TOBEASCHUS WU e3amanTtainuu. Pesynb-
TaTHI IIPOBEICHHOIO HAMM UCCIESOOBAaHUS IE€MOHCTPH-
pPYIOT, YTO YpPOBE€Hb TPEBOKHOCTU, ITPEBBHILIAIOIINIA
HOpMaJIbHbIE 3HAYEHMS Y MOJIOJIBIX 3A0POBBIX MCIThI-
TyeMBIX (oOy4daromuecs BY3a), cnocobeH BIusTh Ha
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3puUTEIbHOE BHUMaHUE, “cMelliast” ero K/oT HeraTuB-
HO OKpallleHHOW 3MOIIMOHaJIbHOM MHGopMaliuu. Pe-
3yJIbTaThl TICUXOMETPUUYECKUX MCCIIEN0BaHUI TToKa3a-
JIM TpeBbIIIAIOINIMEe HOPMY 3HAYEHUS JIUYHOCTHOU U
CUTYaTUBHOI TPEBOXHOCTHU Y OOyuatoiuxcs. BoisiBie-
Ha CBsI3b MeX Ay BereTaTuBHbIMU ITapameTrpamu (HCC,
BarocumIiaTuuyeckum mHaekcom — LF/HF, ypoBHem
IJIIOKO3bl B KPOBU), YPOBHEM TPEBOXHOCTU U aCUM-
METPUYHOM aKTUBAllME KOPbl MO3ra BO (DPOHTAIb-
HBIX OTBEAECHUSX. ¥ YYaCTHUKOB CO CMEIIIEHUEM 3pU-
TEJIbHOTO BHUMAHUS Ha HETATUBHYIO SMOIIMOHATBHYIO
vHbOpMaIUIO 3HAYEHUSI CHEKTPAbHBIX MOIIHOCTEMH
pUTMa O-AMarna3oHa TMO3BOJISIIOT MPEAnoI0XUTh Ha-
JINYUEe BBIPAKEHHOU aKTUBHOCTHU TIPaBbIX (DPOHTAIb-
HBIX 30H KOPbI MO3Ta Y JaHHBIX UCTTBITYeMbIX. OTMeua-
eTcsl OTpUlIaTeibHas KOPPEISIIMOHHAS CBI3b MEXIY
nokazatejieM TBR (theta/beta ratio of EEG) u koH-
TposieM BHuUMaHMs. CpaBHeHue nokazareiieii TBR
clieBa 1 crpaBa y JaHHBIX UCITBITYEMBIX TTOKA3aJ10, UTO
crnipaBa 3HaueHUst TBR BrIlIe, yeM B 1€BbIX (DpOHTATB-
HBIX 00JIACTSIX.
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MATEPUAJIbI KOH®EPEHIINN
N IIKOJIbI

B3ANMOCBA3b DKCITPECCUU TEHOB B XKUPOBOM TKAHU
C YPOBHEM B LIUPKVJIALIUN AANIIOKNHOB, MHKPETNUHOB
N HEKOTOPbBIX BUOMAPKEPOB IT1PU OKNUPEHNN
© 2020r. A.IO. Badenko!*, A. B. ®enopos!, I'. A. Matsees!, T. 1. AnekceeHko'
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*e-mail: alina_babenko@mail.ru

DOI: 10.31857/50044452920070141

Kuposas TkaHb (XKT) - sHIOKpUHHBII OpraH, rop-
MOHaJIbHasi aKTUBHOCTb KOTOPOTO BHOCHUT OOJIbIION
BKJIad B (OpMUpPOBaHUE META0OJIMUECKIX HApYILIEHU A
npu oxxupeHur. OlleHKa TOPMOHAJIbHONW aKTUBHOCTHU
paznuuHbix TMNOB KT U ee nuHaMUKUA B mpoliecce
CHUXXEHUS Beca MoJl BIUSHUEM MHTEPBEHIIMIA — BaX-
HOe HarpaBJieHle UCClIeTOBaHUIA.

B uccnenoBaHme BKIIOYEHO 63 MAIIMEHTKH C OKH-
peHueM B Ipyniy KoHcepBaTuBHO# Tepanuu (rpKT) u
30 manuMeHTOK B TPYIITY OapuaTpUIeCKON XUPYpruu
(rpbX). UMT B rpKT cooTBeTcTBOBan 2 cTeneHU
oxupeHus, a B rpbX — 3 crenenn oxxupenus. B kaue-
CTBE KOHTPOJISI ObI1a 00CIe10BaHa I'pyIIa COIMMOCTaBU -
MBIX T10 BO3pacTy 310poBbIX keHIUH (rp3K). Beimos-
HeH (U3MKaJbHBI OCMOTp, OlLIEHKAa YPOBHS aauIo-
HekTuHa, JerrtuHa, I'TITT1, TUII, rpenuHa, a Takke
6uomapkepoB BocriasieHus: (C-peakTUBHOIro OeJiKa),
OKCUIATUBHOTO cTpecca (Muesnornepokcumasel (MI10),
onornicust nogkoxkHoi KT (ITXKT). B 6uonrarax oie-
HeHa BKCIIpeccUsi reHoB aauioknHoB (Adipoq, Lep),
mapkepoB BocmaneHust (MiR15, Ccl2), runokcum
(Hifla) u perynsauuu nuddepeHimpoBku KT (Ucpl u
Prdm16). Ucxonno B rpKT u BX ObLT CHUXXEH aauIo-

HEKTUH M IIOBBIIIEH JenTWuH. DKcipeccust Adipoq
B II’KT mmerna Tenmenumio K cHmkeHnio B TpKT, a B
rpbX Obuta cHmkeHa B 1.4 paza (p < 0.01). YpoBeHb
MPHK Lep He ObLT MUBMEHEH B 00€UX rpyIImnax.

boun noseiieHsl MPHK MiR15 (p = 0.01), Ccl2
(p =0.001) u Hifla (p = 0.04) B rpynmax oxkxupeHusI 110
cpaBHeHuio ¢ rp3K, koppenuposasuiue ¢ UMT (s
Ccl2 (r = 0.56, p < 0.001, mrs miR15 (» = 0.55, p <
<0.001) 1 mexmy coboit: Hifla u Ccl2 (r = 0.71, p <
<0.001, Ccl2u miR15 (r=0.42, p <0.01). Okcnpeccus
Adipoq Obl1a oTpHULIaTEILHO CBsI3aHa ¢ ypoBHeM MITO
(r=-0.48, p = 0.036), a skcnpeccusa Hifla — oTpuna-
TeJIbHO ¢ ypoBHeM rpenmHa (r = —0.48, p = 0.04) u mo-
noxuteabHo — ¢ ypoBHeM I'UIT (r = 0.45, p = 0.05).
Ucpl 1 Prdm16 kpaiiHe penko 3KCIPeCCUPOBaINChH B
IKT mpm oxupenun. Yepes 3 mecsia mociae bX
UMT ymensimica Ha 17%, a B pKT Ha 10.7%. ITpu
3TOM YpPOBHU OOOMX aAUITIOKMHOB YJIYYIIWJIUChH, HO B
rpKT coxpansgmuce pasmmuus ¢ Tp3K, a B rpbX BepHy-
JIUCh K HOpME.

3akmouenue: YBenuueHue UMT compoBoxmaeTcs
ycuiIeHWeM BocTiajieHus1 u tunokcuu B [TKT.
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MATEPUAJIbI KOH®EPEHIINN

N IIKOJIbI

BJIUAHUE JJUTEJIbHON CBETOBOMH JIENPUBAILIUNA
HA BO3PACTHBIE UBMEHEHUSA HEKOTOPBIX ITOKA3ATEJIEN
AHTUOKCUJAHTHOI CUCTEMBI Y KPBIC

© 2020 r. W. B. bBanmuukosa'*, E. A. Xmkkun'2, T. H. Uabuna',
B. A. Umoxa!, U. A. Bunorpaaosa®
! Hucmumym 6uonoeuu Kap HI[ PAH, ®HI] “Kapeavckuii nayunuiii uenmp PAH”, [Temposasodck, Poccus
2 [lempozasodckuii cocydapcmeennuiii yuusepcumem, Ilemposasodck, Poccus
*e-mail: iravbai@mail.ru

DOI: 10.31857/50044452920070153

W3BecTHO, UTO yCIOBUSI OCBEIlIeHMsI, BO3IEIICTBY-
[OIle Ha OPraHM3M Ha paHHMX 3TallaxX XW3HU, OIpe-
eS0T (YHKIMOHUPOBAaHUE IUPKATHON CHUCTEMBI
B3POCJIbIX JKUBOTHEIX. MI3MeHeHe CBETOBBIX YCIOBUIA
OPUBOIUT K HAPYIIEHWIO IUPKATHON PUTMHUYHOCTH,
YTO B CBOIO OYepeIb BIUSIET HA pa3IMYHbIe (PU3NOJIO-
rudeckre YHKIIUM OpraHu3Ma.

HccnemoBaHa akTUBHOCTb aHTUMOKCUAAHTHEIX (hep-
MEHTOB (CYIIepOKCUIANCMYTAa3bl M KaTajla3bl) U YPO-
BE€Hb HU3KOMOJIEKYJISIPHOTO aHTMOKCHUIAHTa O.-TOKO-
depojia B opraHax 2-HeledbHbIX, 1, 2 1 3-MeCSIUHBIX
KPBIC, COIEPKABIINXCSI B CTAHAAPTHHIX YCIOBUSIX OCBE-
meHwus (12 yacoB cBeT/12 YacoB TEMHOTA), WX B YCIIOBU-
SIX TIOCTOSTHHOM TEMHOTHI C TIEpUOJa BHYTPUYTPOOHOTO
Pa3BUTHS WIM C MOMEHTA pOXKACHUSI. AKTUBHOCTD (bep-
MEHTOB OIIPEIEISUIN CIEKTPO(MOTOMETPUIECKU, COOAEP-
KaHue a-Tokodepona — MetonoM BOXKX.

VY 2-HedenbHBIX KPBIC, CONEPKABIIMUXCS B CTaH-
TapTHHIX YCIIOBUSIX OCBEIIEHUS, B IICYECHU, ITOUYKaAX U
cepale HaOIOdalach BBICOKASI aKTMBHOCTh aHTHOK-
CUIAHTHBIX (PEPMEHTOB, KOTOpasi CHUXaJlaCh B MpPO-
11ecce pa3BUTUs B ouyKax U cepaiie. ConepxaHue o.-TO-
Kodepoiia 1oCcTurajao MaKCUMAaIbHBIX 3HAYSHUI B Ie-
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YeHM, MOYKaX U JIETKUX B 2-HeAeIbHOM BO3pacTe, a B
cepaiie B 1-MecsTaHOM BO3pacTe, 3aTeM YPOBEHb BUTA-
MUHa yMeHbIIajics. CBeToBas IenpuBalus IIPUBOI-
Jla K UI3MEHEeHHUSIM BO3PACTHOM MTMHAMUKUW CTaHOBJIE-
HHUS aHTUOKCUOAHTHBIX (pepMEHTOB, KOTOPBIE MMEIN
opraHocIieIU(PUUHBINA XapaKTep, U K CHUKEHUIO CO-
Jep>KaHUS o.-ToKOodepoJia B ITeYSHU, TOYKax, CepALe 1
cKeJieTHOIT MbImiie. YeM paHbIlle B XOJe OHTOTeHE3a
HAYMHAaJI0Ch BO3AEMCTBUE CBETOBOI JeMpUBALIUU, TEM
OoJiee BbIpaK€HHBIMU ObLIA M3MEHEHUS U3YYEHHBIX
noxKasaTenei.

DddeKThl ITUTETLHOTO BO3AEMCTBUS ITOCTOSTHHOM
TEMHOTHI Ha BO3pacTHBIe U3MeHEeHUsST (pepMEHTATUB-
HOro 1 He(epMEHTAaTUBHOIO KOMIIOHEHTOB aHTHOK-
CUIAHTHOI CUCTEMBI Y KPBIC B IIEPHUOJ pAHHETO MOCT-
HaATaJIbHOTO OHTOTeHe3a CBSI3aHBI, BEPOSITHO, C Hapy-
IIEHUEM LIMPKAAHBIX pPUTMOB OOMEHHBIX IIPOLIECCOB B
YCIOBUSIX OTCYTCTBHUSI UYePEAOBAHUSI CBETA 1 TEMHOTHI
Y TIOBBIIIIEHUEM B OpraHU3Me YPOBHS MeJIATOHMHA KaK
Yy CaMOK BO BpeMsI OepeMEHHOCTU U JIAKTallMU, TaK U Y
HX ITOTOMCTBA.

®dunHaHcupoBaHue paboThl: roc3agaHue KapHII
PAH (0218-2019-0073).
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MATEPUAJIbI KOH®EPEHIINN

N IIKOJIbI

CTPYKTYPHAA OPTAHMU3AIINA MUTOXOHIAPNAJIBHOTI'O AIITTIAPATA
CEPJIEYHOM M CKEJETHON MBIIIII TOJIOTO 3EMJIEKOIIA
(HETEROCEPHALUS GLABER) B ITPOLHECCE OHTOI'EHE3A

© 2020 r. JI. E. bakeesal"*, B. b. Baiic!, 1. M. Banrejmn!
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Tonwiit 3emnexon (Heterocephalus glaber) siBnsieTcs
YIUBUTEJbHBIM BUJIOM, CUJIbHO OTJIMYAIOLIUMCS OT
IpYTUX TpbI3yHOB. OmHOI M3 Hanbojiee WHTEPECHBIX
OCOOEHHOCTEH TOJIOTO 3eMJIEKOIIa SBISIETCS TTPOIO-
JKUTEJIbHOCTh UX KW3HM, KOTOpasi COCTaBJIsSIeT OoJiee
30 net (1poTuB 3 JIeT y MblIeit). I1st maHHOTO Buaa Xa-
pakTepHa BbICOKasl yCTOMIMBOCTD K paKy, IUabeTy, cep-
JIEYHO-COCYIUCTBIM 3a00JIeBaHUSIM, OOJIE3HSIM TOJIOB-
HOTO MO3Ta, a TaK:Ke MHOTUM MH(MEKINAM, 9YTO OObsIC-
HSeT TT0YeMy CMEPTHOCTH SIBIISIETCSI OYeHb HM3KOH U
TTOYTHU He 3aBUCUT OT Bo3pacTa. B HacTosiee BpeMst ak-
THBHO MPOBOISTCS TTOUCKH HAYYHBIX OOBSICHEHHI (he-
HOMEHa TOJITOJIETHS TOJIOTO 3eMJIEKOITA.

Wccnenosanue yabTpacTpyKTYpPbl MUTOXOHIpUATb-
HOTO arlapaTta CKeJIETHOM MBIIIIBI m. gracilis m m.
quadriceps femoris B Bo3pacte: 1 Henmenst, 6 MecsIlEB,
5 net, 7 net, 11 JIeT mMoKa3aJio, 4TO B CKEJIESTHBIX MBIIII-
11aX TOJIOTO 3eMJIeKOIIa 10 5-TU JIETHETO Bo3pacTa XOH-
JPUOM c1a00 pa3BUT, MPEACTaBIeH HEOOJbIITUM KOJIU -
YECTBOM OTHAEJbHBIX MEJIKUX MUTOXOHIpUii. Muto-
XOHIIPUAIbHBIN PETUKYJIYM He (hopMHUpyeTCcs, 4TO
MOXHO paccMaTpuBaTh KakK OJUH M3 MPU3HAKOB He-
OTE€HUU Y ToJioro 3emiiekorna. HaunHas ¢ 5-Tu geTHero

BO3pacTa B CKEJIETHOI MBIIIIIE TOJIOTO 3eMJISKOMa ITPO-
MCXOJIUT CTAaHOBJIEHHE MOIIIHOTO MUTOXOHAPUATBHOTO
anmapara. K Bo3pacty 11 et popMupyercss MUTOXOH-
IpUaJbHBIN arnmapar, CTpyKTypa KOTOPOTO MHasl, 4eM
U3BECTHO IS cKeJieTHOM MbIIbl. [lomooHasa oOias
apXUTEKTYypa XOHAPHOMa XapaKTepHa IJIsT KapIOMUO-
LIMTOB.

CTaHOBﬂCHI/IC MOIIIHOTO MUTOXOHIAPHAJIBbHOTO aIl-
rnapara B KapAUOMHUOIIUTAX TOJIOTO 3eMJIEKOIIa ITPOUC-
XOIMT TaKKe TOJIBKO K 5 rogaM M BIUIOTh 10 11-Tu jeT-
HEro BO3pacTa OTCYTCTBYIOT KaKMe-JIMOO HpH3HAKU
JIereHepaTUBHBIX IIPOLIECCOB Ha YPOBHE YJILTPACTPYK-
TYpBbI, UYTO, BO3MOXHO, SIBJISIETCSI OMHUM M3 (PaKTOPOB,
OOBSICHSIIOIINX BHICOKYIO YCTOMUYMBOCTDL TOJIOTO 3€M-
JIEKOMA K CEPAEYHO-COCYIUCTHIM 3a00JIEBAHMSIM.

MoXHO TIPeANnoIOXNTh, 9TO (POPMHUPYIOIIHECST K
11 romaM B MBILIEYHOM TKaHU I'OJIOTO 3eMJIEKOIa OCO-
0as1 opraHmM3alys MUTOXOHIPHUAILHOIO allapara ooec-
rneyrBaeT HeOOXOIUMbIN YPOBEHb OKUCIUTEILHO-BOC-
CTAaHOBUTEIBLHBIX IIPOLIECCOB, IIPEIyIIpexXaass CHUKEe-
HHE pabOTOCITIOCOOHOCTH 1 Pa3BUTHE CAPKOTICHUH.
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MATEPUAJIbI KOH®EPEHIINN

N IIKOJIbI

CEKPELIUA I'TIII-1 1 DPDEKT BJIOKAJABI M-XOJIMHOPELLEIITOPOB
HA NOHOPET'VJIMPYIOIIIYIO ®YHKINIO ITOYEK
ITPU ITIOCTYIUVIEHUUN N3BbITKA NaCl

© 2020r.

E. B. Ban0ooTkuna

DI'bYH Uncmumym 3604r04uoHHOI pusuonoeuu u ouoxumuu um. U1.M. Ceuenosea PAH, Cankm-Ilemepbype, Poccus
e-mail: Liravega@mail.ru

DOI: 10.31857/50044452920070189

NukpeTuH, IJIIOKarOHOITOOOOHBII nentun-1
(I'TIII-1), yyacTByeT B pery/sliMM KakK yIJIeBOTHOTIO,
TakK 1 BOJTHO-COJICBOTO 0ajlaHca, CIToOCOOCTBYSI HOpMa-
JIM3alMU YPOBHS MIIOKO3bI B KPOBU MOCJIE MpUeMa IMu-
I ¥ BEIBEIECHUIO BOIBI U COJIei MpH NX N30BITOYHOM
noctyruieHnn. Cekpenus I'TITI-1 B oTBeT Ha mpuem
OUIIM TTPOUCXOOUT B iBe (hba3wl. [1epBast ObicTpas dasa
3amyckaeTcs pedIeKTOpHO IpU ydacTuu n. vagus. Pe-
rynsuusa cekpeunn [TITNI-1 B ycnmoBusix m3aMeHeHUS
BOJIHO-COJIEBOTO OajlaHca He U3ydeHa.

Llenp nccaemoBaHUsI — OLIEHUTD CEKPELIUIO MHKpe-
taHOB, I'TIII-1 W TJIIOKO303aBUCUMOrO WHCYJIWHO-
tportHoro noaunenTtyuaa (I'MIT) B orBeT Ha mocTymie-
Hue n3obiTka NaCl, a Tak:Ke BeTUUMHY 9KCKpelnu Na
B YCJIOBMSIX 010Kaabl M -XOJIMHOPEenTOPOB.

BoisiBneHn poct koHueHtpaumu ITITT-1, HO He
T'UII, B XpoBU y KpBIC TMPHU TTEPOPATHHOM ITOCTYTIJIE-
HuM 2.5% pactBopa NaCl. [1pu nepopabHOM BBeme-
HuM 50% pacTBopa TJIIOKO3BI ITOKa3aH POCT YPOBHS
Kak I'TITI-1, tak u T UI1. Biokama M -xoimHOpenenTo-
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POB HECEJEKTUBHBIM XOJUHOJIUTUKOM aTPOMUHOM
(0.2 mr/KT) 1, B 60JdbIIeH cTerieHrn, M 1-XOJInHOINTH -
KOM TiupeH3enmuHoM (10 Mr/Kr) 3HaYMTEIbHO YMEHb-
1I1Ja pocT nuypes3a 1 3KcKpeuuu Na moykamu Iociie
TIepOPpaTbHOTO, HO He BHYTPHUOPIOITMHHOTO ITOCTYTIIE -
Hun pactBopoB NaCl. brokaga M2- u M3-xonuHope-
1entopoB rajuiaMuHoM (0.2 Mr/Kr) u fapudeHalimnHOM
(1 MT/KT), COOTBETCTBEHHO, HE MOBIMSJIA HA BHIBEIIE-
Hue u3bbiTKa Na rnmoykamu.

YcraHoBneHo, yTo Tipu noctyrieHun NaCl dyepes
>KeJIyIOYHO-KUIIIEYHBI TPAaKT TOBBIIIAETCS YPOBEHb
I'TITI-1 B xpoBH, 4TO cOCOOCTBYeT OoJiee apheKTUuB-
HoI1 3KcKpennu n3obiTka Na. baokama M 1-xonnHope-
LIEMITOPOB 3aMeJIsIeT IKCKpelnio Na 1moclie epopaib-
HbIx Harpy3ok NaCl. Takum o6pa3zoM, MOXHO Mpe-
OoJIOXUTh, 4YTO cekpeuus ITIII-1 B oTBer Ha
Harpy3ouHyio 1mpooy NaCl mpoucxoaut pediaeKTopHO
U oriocpeoBaHa M 1-XoJIMHOpEeNTOPaMu.

®dunancupoBanue padbotel: PH® 18-15-00358.
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MATEPUAJIbI KOH®EPEHIINN

N IIKOJIbI

CEPJAEYHAA AKTUBHOCTD JIBYCTBOPYATBIX MOJIJIIOCKOB
KAK MHTEI'PAJIbHBIN ITIOKA3ATEJIb COCTOSAHUA
OPI'AHU3MA KNBOTHbIX

© 2020r. WM. H. baxmer"*, I. A. EKumon?
! Huemumym 6uonoeuu KapHIL[ PAH — o06oco6aennoe nodpasdenenue Dedepanvioeo ucciedo8amensckoeo yeHmpa
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2 Omoen Komnaercroix HayuHbix uccredosanuii Pedepanvro2o Uccredo8amenscko2o yeHmpa
“Kapeavckuii Hayunbtit yenmp Poccuiickoii akademuu nayk”, Ilemposasodck, Poccus

*e-mail: igor.bakhmet@gmail.com
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IIpumeHeHne OLICHKM CEpAeYHOIl aKTUBHOCTU Y
JeioBeKa mokKasajo, 4YTo paboTa cepalia SIBJISIeTCS UH-
TerpajJibHbIM IOKa3aTeJIeM COCTOSIHMSI OpraHu3Ma.
BrionHe 3akoHOMEpHO JaHHAas METOAWKA HAIIIa IIPU-
MEHEHME B MCCIEOOBAaHUSIX APYTUX KJIACCOB II03BO-
HOYHBIX XXMBOTHBIX. B TO ke BpeMsi, B OTHOIIICHUU
0GeCII03BOHOYHBIX JOJITOe BpeMsI IT0Ka3aTeIb aKTUBHO-
CTU paboTHI cepalia He IIPUMEHSIJICS B CBSI3U C METOIM -
yecKMMH TipobieMaMu. B mocnenHue necsaTUIeTHs,
61arogapsi pa3paboOTKe METOOUKKM HEMHBAa3WBHOM pe-
TUCTpAlMM CEPASUYHON aKTUBHOCTU OECITIO3BOHOYHBIX,
MOSIBIJIACh BO3MOXHOCTh OLIEHMBATh OTHOCUTEJILHBIH
YPOBEHb MeTaboIM3Ma XUBOTHBIX, KaK B J1abopaTop-
HBIX, TaK 1 B IOJIEBBIX YCIOBUSIX.

MBI, B HalllUX MCCJIEAOBAHUSIX, OCTAHOBIJINCh Ha
KJIacce ABYCTBOPYATHIX MOJUIIOCKOB, YTO CBSI3aHO C PsI-
JIOM ITpu4YuH. Bo-T1epBEIX, IIpeanosiarajoch, 4To METO-
VKA OLEHKU CepIeYHOIl aKTUBHOCTU MO3BOJIUT OIle-

paTUBHO IIOJIy4aTh MH(MOPMAIIUIO O peaKIU1 OPraHu3-
Ma MOJUIIOCKOB Ha BO3IEHCTBHE, KaK aOMOTUYECKUX,
TaK U OMoTUYeCcKUX (aKTOPOB pa3INM4YHOI IPUPOIbI.
Bo-BTOpHBIX, JAaHHEII KJIACC XWBOTHBIX UYpE3BBIYAITHO
pacnpocTpaHeH B MUPOBOM OK€aHE U JTOBOJBHO YacTO
saBJsieTcs sgaudeckuM (akTopoMm. B cBsI3mM ¢ 3THM
ObUIa MOCTaBJIEHA 3aJada OLEHKU CepIeYHOl aKTUB-
HOCTHU IBYCTBOPOK, KaK MHTErpajbHOIO IOKAa3aTess
COCTOSIHUSI OpraHM3Ma XUBOTHBIX.

BrirmonHeHHBIE 3KCIIEpUMEHTHI TOKA3aIu, 9TO Cep-
JIedHasi aKTUBHOCTb MOJUIFOCKOB HAaXOIUTCS B JOCTO-
BEPHOI 3aBUCHMMOCTU OT U3MEHEHUSI aOMOTHMYECKUX
(Temmeparypa, COJIEHOCTh) M OMOTHMYECKUX (HAIMINE
MATAaHUSI, YpPOBEHb pa3BUTUS TOHaA) (aKTOPOB Cpedbl.
Boiee TOro, TOKCHMKOJIOIMYECKHE ONBITHI BBISIBUIN
Ype3BBIYATHO BBICOKYIO UYBCTBUTEILHOCTH OBYCTBO-
POK K TIoJUTIOTaHTaM (He(TEIPOMYKThI, TSLKEIbIe Me-
TaJJIbl).
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MATEPUAJIbI KOH®EPEHIINN
N IIKOJIbI

CUT'HAJIBHBIE ITPOIIECCHI
B ITOCTYPAJIBHBIX 1 IOKOMOTOPHBIX MbIIIIIAX
TP OTPAHUYEHWU IBUTATEJILHON AKTUBHOCTHU

© 2020r. C.II. Bexosa'*, C. A. Teiranos!, E. I1. Mouanosa!, b. C. Illenkman!

' THI] P® Hucmumym meduxo-o6uonoeuueckux npobnem PAH, Mockea, Poccus
*e-mail: Swetbell@mail.ru

DOI: 10.31857/50044452920070207

CKeJIeTHBIE MBIIIIEI 10 COCTaBY BXOASIIMX B HUX
BOJIOKOH IPHUHSTO IEIUTDh Ha 2 TUTA: OBICTPBIE U M-
neHHble. B padore KosnoBckoit M.b. 1 coaBTOpOB OBI-
JIO MOKAa3aHO, YTO MaKaK! B YCIOBUSIX KOCMUYECKOTO
moJjieTa IIpU HAXOXISHWU B KallCyjie IeMOHCTPUPYIOT
3HAaYUTEJIbHOE CHIDKEHIE Pa3MepOB BOJIOKOH JTJOKOMO-
TOPHOI MBIIIIBI M. vastus lateralis, KoTopoe Takke Ha-
OII0maIoCh M MPU HAXOXOSHWU XXWBOTHBIX B 3TOM
KaricyJie Ha 3eMJie, B TO BpeMsI KaK pa3Mephbl BOJTOKOH
MEeIJIEHHOM m. soleus CHUKaJIMCh TOJILKO MpU ToJieTe
(Belozerova I.N., 2003; Shenkman B.S., 2003). I3 4ero
CIIEIYET, UTO 3TOT 3(PPEKT CBSI3aH HE TOJIHKO C HEBECO-
MOCTBIO, HO 1 C OTpaHMYEHHUEM ABUTATEIbHON aKTUB-
HOCTU B KOCMUYECKOM KaIICyJIe.

IIpu orpaHMYEeHUN IBUTATEIbHON aKTUBHOCTU CO-
XpaHsIETCSI HEOOXOAUMOCTh B TMOMAECPXKAaHUM I103bI,
cJIefoBaTeIbHO, MEIJIEHHbIE MBIl HE MTHAKTUBUPY-
JOTCS TIOJTHOCTBIO, B TO BpeMsl KaK paboTa GBICTPBIX
MBI MUHUMaIbHAa. Llens Halieit paboThl — ucciaeno-
BaHME M CONOCTaBJICHUE MOJICKYISIPHBIX MEXaHU3MOB
pa3BUTHUS aTPOPUIECKUX ITPOLECCOB B OBICTPHIX JTOKO-
MOTOPHBIX MBIIIAX W MEIJICHHBIX ITOCTYPabHBIX
mebiax. HamMmu 0601 mpoBeaeH 3KCIIEpUMEHT C Orpa-
HUYEHUEM JIBUTATEJIBHOM aKTUBHOCTU IIPOJOJIKU-
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TeJIbHOCTBhIO 21 neHb Ha Kpbicax JuHuu Bucrap. s
BBITIOJIHEHUSI 3KCMEPUMEHTa HaM TOTpeOOoBaIoCh
16 xppic Bo3pacTtoM 10 Hemenb u Becom 180—200 .
KonTtponbHas rpynma (C) comepxaiach MOOAUHOYKE
B kuretkax (30.0 x 40.0 cMm, 34 cM BBICOTOI1); TpymIia
KpbIC, Y KOTOpOW JBUraTejlbHasi aKTUBHOCTb Oblila
orpanuueHa (R).

ITpu orpaHMYeHU N IBUTATEIBHON AKTUBHOCTHU B M.
EDL npoucxomoutr HOCTOBEpHOE CHUXKEHHE CUHTE3a
Oenka, cHIKeHMe (pochopnanpoBaHns pruOOCOMAaITh-
Horo S6 Oenka, yBenudeHue GHOCHOPUIMPOBAHUS
eEF2. B moctypanabHOii m. soleus JOCTOBEPHOI'O CHU-
KEeHMS CMHTe3a 0esika He HaOIIogaIoch, OTHAKO hoc-
dopusiupoBaHUe IPYruX aHaOOINMYECKMX MapKepPOB —
IRS-1 1 GSK3b 6bu10 cHIZKeHO. PochoprnrpoBaHue
eEF2 B m. soleus, B ormume ot m. EDL, 661110 TOCTO-
BEpPHO CHUXEHO. DKcrpeccusi E3-yOuMKBUTUHIMTA-
36l MuRF1 cHmxaercsa u B m. EDL 1 B m. soleus, a
MAFbx — tonpko m.EDL. CHuXeHne Kak CUHTe3a
Oesika, TaK W TIPOTEOJUTUYECKMX MPOLIECCOB MOXKET
yKa3bIBaTh HA CHIDKEHHE CKOPOCTU OEIKOBOTO OOMeHa
Ha 21 CyTKU OrpaHUYE€HMsI IBUTaTeIbHON aKTUBHOCTH.

dunancupoBaHue pabotel: PO®U 19-015-00074a.
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MATEPHAJIbI KOH®EPEHIIUN

N IIKOJIbI

JABA BAPMAHTA BHYTPUKIIETOYHOI'O PA3BUTUA
KAPIMNAJIBHbBIX CTBOJIOBBIX KJIETOK U UX POJIb
B CAMOOBHOBJIEHUU 1 PETEHEPALINU MUOKAPIA

© 2020 r. T.B. Benocroukaa®*, /1. JI. Counn?, A. A. Bapmasckasa', M. M. I'anaryn3a?
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*e-mail: gbelost@mail.ru

DOI: 10.31857/50044452920070190

B Hammx mpeablayimux ucciaeqoBaHUSIX ObUIO MO-
Ka3zaHO, 4YTO TPOAYKIIMSI HOBBIX KapJAUOMMOLIUTOB
(KM) B xome KapauoOMHOIeHe3a IIPOMCXOIUT depe3
¢dopMupoBaHue TpaH3UTOPHBIX KieToK (TK) myrem
nposudepallud KapAuaJibHbIX CTBOJIOBBIX KJIETOK
(KCK) kak B cocTtaBe KOJIOHHMI, TaK U ITOCPEICTBOM
BHYTPUKJIETOYHOTO Pa3BUTHUS B MOJIOIBIX Kapauaib-
HBIX KJIETKaX C (pOpMHUpPOBAaHUEM CTPYKTYp “KIIeTKa-
BHyTpu-KiIeTku” (CKBK) ¢ kanicymnoii. CornacHo Ha-
IIeMy MHEHUIO, 00pa3oBaHWE KallCyJbl MPOUCXOIUT
U3-3a KOMIPECCUM aKTWHa mpu pasMHoxeHun TK
BHYTPHU HE3PEJION KIETKU-X0351MHA, UMEIOLIE pa3Bu-
TBIIA aKTUHOBBIN 1IUTOCKEJIET. BBIJTO yCTAaHOBJIEHO, UTO
CKBK c karncymnoii (D < 30 MKM) y9aCTBYIOT B KapIHO-
MUOTeHe3€ MJIEKOIMUTAIONIMX Ha MPOTSKEHUU BCETO
OHTOTeHe3a. AHajiu3 CYCIEH3UM KIJIETOK MHOoKapaa
B3POCJIBIX KPBIC B MEPBbIE THU MOCTE TTepMaHEeHTHON
OKKJIIO3MM KOPOHAapHOUW apTepuu BBISIBUJ paHee He
U3BECTHBII (hbeHOMeH BbicBoOOXIeHUsT TK n3 3pesbix
KM, obnagaroinimx 4eTKOi capKOMepHOl CTPYKTYpPOId.
B sTom cirygae BHyTpukiteTouHoe pa3zputne KCK mpo-
UCXOAUT BHYTPU BaKyoJiu, C(POPMUPOBAHHOM MPU UH-
BarnHaiuu KCK B nuromiasmy kpynHoro KM. Ot-
CYTCTBME AaKTUHOBOIM KallCyJbl y 3TOr0 BapuaHTa
CICSs MBI 0OBSICHSIEM TEM, YTO aKTUH 3peoro CM 3a-

c-kit a-actinin { )
Hoechst

Hoechst -

JIeficTBOBaH B COCTaBe aKTOMMO3MHOBOI'O KOMILIEKCA,
OCYIIECTBJISIONIETO MbIlIeuHOoe cokpalieHue. Comno-
craBneHue TK Ha Beixone n3 BckpboiThix CKBK ¢ xamn-
cynoii u CKBK 6e3 kamncyibl mokasajo, 4To, HECMOTPSI
Ha cxomHbie pa3Mmepsl (L = 10—18 mxm), TK, chopmu-
pOBaHHBIC BHYTPH BaKyoJ1 3peiibix KM, rpakTnaeckmn
TEPSIIOT IIPU3HAKN CTBOJIOBOCTH, HO OOJiee SIPKO DKC-
MPECCUPYIOT KapAualbHble MapKepbl. DTO TO3BOJISIET
npenmnonoxuTs, uto pa3sutue KCK B CKBK c¢ karncy-
JIOH SIBASIETCSI CIIOCOOOM TEKYIIEro OOHOBJIEHUS CEp-
nedyHoil Mblibl. [Tpu 3Tom, passutue KCK BHyTpu
3penbix KM HarpaBiieHo Ha MpoayKiivio 6boee nudde-
peHuMpoBaHHbBIX TK, mpakTudyecku, IIpeKapIuoMHO-
LIUTOB, CIIOCOOHBIX OBICTPO BOCIIOJHSITH YTpadyeHHBIS
npu uHdapkre KM, sIBIsI5ICH, IO HallleMy MHEHUIO, TH-
CTPYMEHTOM pereHepallMOHHOTO KapAWOMMOIeHe3a,
4YTO, B CBOIO OUePE/ib, OTKPHIBAET IIEPCIIEKTUBHI IJISI TT0-
MCKa IIOIXOMO0B K HeJIeHAIIPaBJICHHOMY YIpPaBICHUIO
pereHepallMOHHBIMU MpolleccaMy B paHHEM TTOCTUH-
dapKTHOM TIepHoIIE.

dunancupoBaHue paboThl: roc3agaHue MODB
PAH (AAAA-A18-118012290427-7), PODU 12-04-
00941, 16-04-01424, ®H-Meguunue (2012-2014),
rpaHT IIpaButenbctBa PD 08-08.

-oi-actinin
Hoechst

c-kit o-actinin (d) Sca

10 Mkm
L]

Puc. 1. Pazpymennas CKBK B muoxapne 4-nmaeBHO# kphichl (a), Beixon TK u3 KM B 30He nHdapkTa B3pocioit kpeickl (b, ¢) u
nomyJsitust cBooonHbix TK (d) Ha 4-if 1eHb TocJie TIepMaHEHTHOI OKKITIO3UM aOPTHI.
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MATEPUAJIbI KOH®EPEHIINN

N IIKOJIbI

BKJIAL ITMHAMMWYECKOW CTUMYJIAILIMU CTOIIbI
B PEI'YJIALIMIO HEMPOTEHE3A TMIIIIOKAMIIA
ITPU JIBUTATEJIbHON PA3I'PY3KE 3AJHUX KOHEYHOCTEM

© 2020r. A.C. Bepe3onckasa'*, A. A. Haymosa', E. A. Ouneiinuk', M. B. I'nazopa'

' @IBEYH Hucmumym 360a104uonHoil pusuonoeuu u ouoxumuu um. .M. Cevenosa PAH, Canxm-ITemepbype, Poccus
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DOI: 10.31857/50044452920070219

Mopdonornyeckue, IMOBEICHUECKIE U OMOXUMU-
YecKMre MCCIeIOBaHMS MMOATBEPKIAAIOT, YTO peajbHasl
M HWCKYCCTBEHHAass MUKPOIpaBUTAlIUM BBI3BIBAIOT W3-
MeHeHUsT B (OYHKIMOHMPOBAaHMM HEMPOHOB, U YTO
CBSI3aHHAS C 3TUM TUIIOKMHE3WSI MOXET BJIMSATH Ha
B3pOCJIbII HelporeHe3 rumniokammna. llensio Haiero
HUCCIEA0BaHUSI OBLIO IPOAHAIM3MPOBATh POJIb AMHA-
MMYECKOM CTUMYJISILWU CTOIl B PEryasluu Helipore-
HE3a I'MIIIoKaMIia BO BpEMs pa3rpy3Ku 3aJHUX KOHEY -
HOCTEI.

B skcnepyMeHTax MCHOIB30BAIM 3-X MECSYHBIX
caMLOB KpbIC TUHUM Wistar. ZKUBOTHBIE OBLIM pa3je-
JIEHBI Ha 3 TpyIbl: KOHTPOIb, BhIBEIIMBAaHUE 1 BHIBE-
IIMBaHUE C MEXaHUYECKOM CTUMYJISILIMEil 3aqHNX KO-
HEYHOCTe. DKCIIEPUMEHTHI ObUIN IIATEIBHOCTHIO 3,
7 u 14 nraeii. B 14-mHeBHOM 3KCIIEpUMEHTE JMHAMUYIC -
CKasl CTUMYJISIIUSI IPUMEHSIIACh B TeYEHUE OTHOI He-
nenn. s rpynmel DFS ncrmonb3oBanm nMUTaTOp MO-
JIOIIBEHHOM HArpy3KM JJISI TPHI3YHOB.

Heitponanbable kierku-npeninectBeHHUKU (HKIT)
BBISIBJISUIM MYTEM OKpalllMBaHUS Ha OesloK AalJaKop-
THH, TIpoaudepupylomme KieTku — Ki67. AKTUBHOCTh
ERK1/2, Akt u PKA, KoTopble peryanpyoT npoaunde-
paumio, 1uddepeHIMPOBKY U CO3peBaHEe HOBOPOX-

JC€HHBIX KJIETOK, aHaJIM3MpOBaJIn BeCTCpH—6J'[OTTI/IH—
TOM.

Pesynprarel mokazanu, uro KonmdectBo HKIT caHu-
>KaJoCh yKe mocJie 3-X THeBHOI'O BhIBEIIIMBAHUS, TO-
roa Kak konudectBo Ki67 yMeHbIIAJIOCh TTOCe 7 U
14 nmHeit. MBI TakKe HaOJMIOTaMMW aKTWBAIIMIO TpaH-
ckpunuuonHoro ¢gakropa CREB u cHIzkeH1e akKTUB-
Hoctu ERK1/2 cnyctst 3 nHST BhIBEIIMBaHUS U TTOBBI-
meHue aktuBHOCTU PKA crrycts 14 nHeit B 06enx 3KC-
MepUMEHTAJIbHBIX rpynnax. ITpu 3ToMm, mpuMeHeHue
IUHAMHWYECKON CTUMYJISIIUU CTOII BOCCTaHABJIMBAJIO
nomnyisnuio HKIT Tonpko B 3-x mHEBHOII rpyIimne, 4To
COIIPOBOXIAI0OCh aKTUBalMeil Akt-cUurHajJbHOTO Kac-
Kaja.

Takum 06pa3oM, ABUTaTeIbHAS pa3rpy3Ka CHIKAeT
YPOBEHB B3pOCJIOTO HeliporeHe3a B 3y0UaToil M3BUIM-
He KpBIC, O YeM CBUIETEJIbLCTBYET CHIDKEHUE KOJIUYe-
cTBa Ha0NKOpTUH- U Ki67-MO3UTUBHBIX KJIETOK, YTO
MpU KPaTKOCPOUYHOM BBHIBELIMBAHUU COIIPOBOXKIAETCS
CHIDXKEHUEM aKTUBHOCTU IpoTeMHKMHa3bl ERK1/2.
IIpu sTOM, MexaHMYecKass CTUMYJISLIAS 3agHUX KO-
HEYHOCTE BOCCTAaHABIMBAET YPOBEHb HeliporeHe3a
TUIIIOKaMIIa TOJBKO B YCJIIOBUSIX KPaTKOCPOUYHOI TBU-
raTeJIbHOM pa3rpy3KHu.

®dunaHcupoBanue paboTel: PO®U 20-015-00062.
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UMITYJIbCHBIE OTBETHI HEMPOHOB
IMMEPBUYHOM CJIYXOBOU KOPBI
IMOBEJIEHYECKU AKTUBHOM KOIIIKUA
HA 3BYKU INOTEHIIMAJIBHBIX JKXEPTB

© 2020r. H.T. buoukos'*, 1. H. ITurapes”
! Akyuoneproe obuwecmeo Axycmuueciuii uncmumym um. axad. H.H. Andpeesa, Mockea, Poccus
2 Hucmumym npo6aem nepedauu ungopmayuu um. A.A. Xapxesuua, Mockea, Poccus
*e-mail: nbibikov 1 @yandex.ru

DOI: 10.31857/S0044452920070220

Beenenue. JI71s1 moHMMAaHNS 3BOJIIOIIMN CEHCOPHBIX
CUCTEM MpPEJCTABISIET MHTEPEC aHAINU3 pPeaKluM KU-
BOTHBIX Ha 3KOJIOTUYECKU-3HAYUMBbIC Pa3IpaKUTEIHU.
Y HOUHBIX XUIITHMKOB, K KOTOPbIM OTHOCSTCS MHOTHE
KOIlIaYybl, TAaKOBBIMU SIBJISIIOTCS 3BYKOBbIE CHUTHAJIbI
MOTEHLIMAJIbHBIX XXePTB. B yacTHOCTHU, 11T AOMAIITHUX
KOIIIEK U OJIM3KUX K HUM JUKHUX BUAOB, K 9KOJIOTUYE-
CKU 3HAYUMbBIM CJIETyET OTHECTH MUCKU MEJIKUX Tphl-
3YHOB U CUTHAJIbI TIEBYMX NTULL. MBI BIiepBble TTOCTa-
BUJIM 3a/1a4y UCCJIE0BAaTh PeaKlIMU Ha 3TU CUTHAJIbI ¥
HEUPOHOB IEPBUYHOMN CIIYXOBOM KOpBI JOMAaIllHEH
KOIIIKH.

MeTtoapi. PaboTy mpoBOAWIN B YCITOBUSIX 0€300J1€3-
HEHHON (uKcalluu rojoBbl 6€3 IPUMEHEHUS aHECTe-
3un. IMnyibcaluio OTIeJIbHBIX HEMPOHHBIX KJlacTe-
POB KOpbI perucTpupoBaiu aubdepeHInaaIbHO napoi
OJIM3KOPACIIONOXEHHBIX MUKPOIJIEKTPOAOB. 3BYKO-
Bbl€ CUTHAJIbI M3JTydadud BBICOKOYACTOTHBIM TI'POMKO-
TOBOPUTEJIEM, PACIIOJIOKEHHBIM Mepea TOJIOBOM XKU-
BOTHOTO. Peakiiiu OMHOYHBIX 3JIEMEHTOB BBIIEJISAINU
nporpammoit Spike 2.

Pe3yabTathl. B ciiyxoBoi1 Kope 0qHOI KOIIIKY ObLIU
3aperucTpUpoOBaHbl OTBETHI Oosiee S0 HEMPOHOB Ha TO-
HaJIbHbIE CTUMYJIbI PA3HBIX YACTOT, a TAKXKE Ha pa3HbIe

3BYKN €€ IMOTEHIIMAIBHBIX XXEPTB, BKIIOUast CUTHAJIBI
MBIIIEH U KPBIC, a TAKXKe HEKOTOPX MeBYMX ITUll. Pe-
TUCTPAIINIO OCYILIECTBIISUIA B 001aCTU IIEPBUYHOM CIIy-
XOBOM KODHI, TJIe HEMPOHBI MMEN XapaKTepUCTHUUe-
CKHUe 4yacToThl B auamna3soHe 8—15 kI'n. B otimnyue ot
aKTUBHOCTHU, PETUCTPUPYEMOI1 Y HAPKOTU3NPOBAHHBIX
KMBOTHBIX, peaKINsl Ha TaKNe CUTHAJIBI HE OTpaHWUIM -
Bajlach OTBETOM Ha HayaJlo CUTHaJIa, a MpoJoJrKanach
BC€ BpeMsI BO3ACUCTBUSI, OOBIYHO BOCIIPOM3BOIS 4Ya-
CTOTHO-BPEMEHHYIO IWHAMHMKY 3ByKa. IIpomeMoH-
CTpUpOBaHa CIEIU(PUUHOCTh OTBETOB HEKOTOPHIX
KJIETOK Ha CJIOXHBIE CUTHAJIBI IO CPaBHEHMIO C peak-
el 3TUX Ke KJIETOK Ha TOHAJIbHBIE OTPE3KHU, TaxKe C
ONITUMAaJIbHBIMU AJIsl UCCIIEAYEMOM KJIETKN YaCTOTaMU
Hecymei. OTaeabHbIe KIIETKHA OBLIM CIIOCOOHBI BBIC-
JISITh TOJTBKO HEKOTOPBIC U3 MPEIbIBISIEMBIX CIIOKHBIX
3BYKOB.

BriBoapl. KiieTKM epBUYHOI CITyXOBOM KOPBI IIPO-
SIBJISTIOT JOBOJIBHO BBICOKYIO CITEIM(UYHOCTH CBOEH
peakiiy B OTHOLIEHUU TaKUX SKOJOTHMYECKH 3HAYM-
MBIX CUTHAJIOB KaK 3BYKHU, U3daBaeMble XKUBOTHBIMMU,
KOTOPBIE MOTYT SIBJISIThCS OOBEKTAMU UX OXOTHI.

®dunancupoBaHue pabotel: POD®U 19-04-00215.
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CTPYKTYPA SH3N JTOMEHA BEJIKA GRB2

© 2020 r. A. Boaros’*, C. Kopoan!, /1. JIysuk?, B. ZKemkoB'-3,
K. Musu3, O. Porauesa?*, 1. Besnpo3saHubIii'-
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Canxkm-Ilemepoype, Poccus

3 Omadenenue usuonoeuu F020-3anadnoeo meduyunckoeo yenmpa Yuusepcumema Texaca, Hannac, Texac, CIIIA

4 Omaen ob6weii namonoeuu u namonoeuueckoii pusuonocuy Hucmumyma sxcnepumenmanvHoti Meduyuns.,
Canxkm-Ilemepoype, Poccus

*e-mail: bolg.alexandr@gmail.com

DOI: 10.31857/50044452920070232

CTpyKTypHbIE UCCIECAOBAHNS OYEHb BAaXKHBI TSI CO-
BpPEMEHHOM (DU3UOIIOTUY, TaK KaK IMO3BOJISIIOT IIOHSTh
paszinyHbie (U3UOJOTUUYECKUE TPOLIECChl B KUBBIX
opraHusmMmax. benku-aganTepbl WIpaloT KIIOYEBYIO
poJIb B TIpoleccax KJICTOUYHOTO CUTHAJIMHTA, TO3TOMY
JIeTallbHOEe TIOHUMaHUEe UX CBOMCTB MOXET TTOMOYb B
pa3paboTKe MOTEHIMAIBHBIX TePalleBTUYECKNX areH-
TOB JIJIs JIUeHUSI pa3INIHbBIX 3a00J1eBaHUil. OOTHUM U3
Takux 0esikoB sBisieTcss Grb2 (awnen. growth factor re-
ceptor-bound protein 2) — HebobIIOI Gesok (215 a.0.),
cocrosmuii u3 ogHoro SH2 (Src homology 2) nomeHa,
u 1ByX SH3 (Src homology 3) noMeHOB, pacIIoJI0XeH-
HbeIX Ha N- m C-koHmax Mmozekyiabsl (Buday, 1999;
Chardin et. al, 1995; Lewitzky et. al, 2001; Lowenstein
et. al, 1992; Takenawa et. al, 1998). CBs13pIBast aKTUBU-
POBaHHBI pelleNTOp SMUASPMATBLHOTO (PaKTopa pocTa
(EGFR) cBoum SH2 nomeHoMm, Grb2 mpucoemuHseT
Sos1 kK ceouMm SH3 moMeHam, TeM caMbIM 00eCIIeUYnBasT
0oJiee cuibHOE B3auMoAeicTBue Sosl 1 KOMIIOHEHTOB
curHanbpHOi cuctemMbl Ras (Chardin et. al, 1995;
Lowenstein et. al, 1992; Kouhara et. al, 1997). Ras cu-
cTeMa UrpaeT BaXXHYIO POJib B PETYJISILIUU KJIETOYHOTO
pocTa u IeJIeHUS U SIBJISIETCSI MUILIEHBIO B Tepanuu pa-
KoBbIX 3a001eBanuii (Cox, Der, 2002).

B nanHoOM rcciaeqoBaHUM aMUHOKUCIOTHAS TTOCIe-
noBatenbHOCTh N-koHIeBoro SH3 (SH3N) momena
Grb2 6b11a 5KCcIpeccupoBaHa B OaKTepruaIbHOMN KyJIb-
Type. [TomydeHHEBIN 610K ObLT OUUILEH U 3aKPUCTATI-
JM30BaH, mocie dyero nposommicad PCA. Anamms -
GpaKIIMOHHBIX TaHHBIX TTO3BOJIWJI MOJIYYUTh CTPYKTY-
py SH3N c paspeurenuem 2.5 A (paHee cTpyKTypa
9TOTO IOMEHA OblJIa MoJIydeHa JUIllb B KOHTEKCTE MOJ-
HopasmepHoro Grb2 ¢ paspewrernem 3.1 A []). TToay-
YeHHasi CTPYKTypa MoKa3aja BbICOKYIO CTeTIeHb CXO/I-
CTBa C paHee TMOJIyYeHHBIMU CTPYKTypaMH, OJHAKO
OCOOEHHOCTHU B3aUMOIEUCTBUS OEJIKOBBIX MOJIEKYJ B
KpUCTaJlJle TIO3BOJMIU YBUIETb KPUCTALIMYECKYIO
CTPYKTYPY N-Src MeTJIN, CTPYKTypa KOTOPOM OBIIa I10-
aydyeHa nuiab MetogamMu AMP cniektpockonuu. Tak
Ke Ob1J1I0 OOHapyXeHo B3aumoeiictBue C-TepMUHaAIU
uccaeayeMoro 6enka ¢ LEHTPOM CBS3bIBAaHUS JIMTAH-
JIOB, YTO TIO3BOJISIET MPEAIOJOXUTh HaJIU4YMe MeXa-
HHU3MOB CAMOMHTUPOBAHMUSI.

INonmygeHHass cTpyKTypa ObLTa ONMyOJIMKOBaHa B
Protein Data Bank (PDB ID 6sdf). ITo pe3ynbratam
WcclieoBaHUsl Oblla OMyOJIMKOBaHAa CTaThsl Ha aH-
ruiickoM s3bike (Bolgov et. al, 2020).

dunancupoBanue paboter: PH® 20-45-01004.
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COIIOCTABJIEHUE D®PEKTOB ®U3NYECKO TPEHUPOBKHU
HA A®K-3ABUCUMYIO PETVJIALIMIO TOHYCA MEJIKUX APTEPUI
JBIXATEJIbHON U TOKOMOTOPHOMN MYCKYJATYPbBI KPBICHI

© 2020r. A.A. Bop3eix"-*, A. A. IIIsenosa?, O. O. Kuproxuna?, E. K. CeqmanosaZ, 1. B. Kyssmunz, O.
C. Tapacosa!>3
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CokpaTtuTesibHass aKTUBHOCTh CKEJIETHBIX MBIIIIIT
COITPOBOXIAeTCsl IMoBbIIIeHHEM Tponykiuu ADPK B
TKaHU CaMUX MBI U MUTAIOIIMX UX KPOBbIO apTe-
puii. Poas ADK B perysiiiyi KpOBOCHAGKEHUST TbIXA -
TEAbHBIX MBI U €€ M3MEHEHUe Ipu (U3NIECKOM
TPEHUPOBKE a3pOOHOIT HaIpaBIeHHOCTU MCCJIeI0Ba-
HBI MaJjio. Ilens paboThl — conocTaBUTHL 3 PEKTHI Q-
3UYECKOU TPEHMPOBKU Ha (DyHKITMOHAJIbHBIE XapaKTe-
pucTtuku AuadparMajbHON apTepuu U IIyOOKOIi apTe-
puM IUleda, B TOM 4YHCJIe Ha Ba30MOTOPHBII BKJIA
NADPH -okcunmassr, o0cHOBHOTO hepMeHTa, MPOIYIIH -
pytoiero ADK. TpeHUPOBKY caM1IOB KPbIC IIPOBOAM-
JIX B IIPOM3BOJIBHOM peXnMe Harpy3ku (0er B KoJjiece)
B TeueHue 8 Hemeab. I OlleHKM MHTErpajJibHOTO BIIM-
SIHUSI TPEHUPOBKU OTIPENesIsii MaccCy JIEBOTO XKely-
JlouKa cep/ilia U X1UPOBOi TKaHU, a TaKKe TOPMOHAaJIb-
HBIe 1 OMOXUMMUYECKUE MoKa3aTean KpoBu. CokpaTu-
TEeJIbHYIO aKTUBHOCTb apTepuil ucclenoBalu B
M30METPUUYECKOM PEXMMe B CUCTeMeE wire myograph. Y
TPEHUPOBAHHBIX KpPHIC HAOIIOMAIOCh YBEIMUYCHUE
Macchl JIeBoro keinynouka (Ha 10%) v yMeHbIIeHUe
MAacChI BUCLIEPAJIbHOTO U SMUINANMAIBHOTO Xupa (Ha
33% n 58%, cooTBeTCTBeHHO). KOHIIEHTpalIuM TeCTO-

545

CTepoHa, TUPEOUIHBIX TOPMOHOB, MeTabonuToB NO,
xosectepuHa, JITIBIT u JITTHIT He paznuyanuck Mex-
Jly TPYIIIIaMU, OTHAKO YPOBEHb TPUTJIMLIEPUIOB B KPO-
BU TPEHUPOBAHHBIX KPBIC ObLI HUXKE, UEM B KOHTPOJIE.
CokpaTuTelibHble OTBETHI apTepuit 1radparmMsl 1 rie-
ya TIpU aKTUBALUU O;-aIpeHOPELeNITOPOB MeTOKCa-
MUWHOM, 9HJIOTEJINIi-3aBUCUMOE pacciabiieHe B OTBET
Ha aueTwixoJuH M NO-KOMITOHEHT 3TOH peakluu
(oueHuBaeMslIii 110 3¢dexty narnontTopa eNOS, L-NNA)
HE pa3uyaiuCh y KOHTPOJbHBIX U TPEHUPOBAHHBIX
kpbic. VAS2870 (unruoutop NADPH-okcunas) BbI-
3bIBaJI pacciabieHue apTepuid, 11 apTepuit nuadpar-
MbI 2¢hdekTuBHasA KoHueHTpaus: VAS2870 6buta Ha
MOPSIIOK HUKE, YeM ISl apTepuii ruieda. Y TpeHUpo-
BaHHBIX KpBIC peaklMu apTepuil nuacdparmMbl Ha
VAS2870 6b1M yBeJTMUYEHBI TTO CPABHEHUIO C KOHTPO-
JgeMm. TakuM ob6pa3oM, usnueckas TpPeHUPOBKA MpPU-
BOJUT K yBeJqudeHUIo BKIaga APK, nmpomyuupyemMbix
NADPH-okcumazoii, B peryasaliio TOHyca apTepHii
JIBIXaTEIbHOM MBIIIIIBI.

®dunancupoBanue pabotel: PH® 19-75-00610.
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KOHLIENIINA JI.A. OPBEJIN
OB AJTATITAIIMOHHO-TPO®NYECKON ®YHKIINU
CUMIIATUYECKOI HEPBHOM CUCTEMBI
B CBETE COBPEMEHHBIX JTAHHBIX

©2020r. 3B. A. Bypbix
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Konnemmsg JI.A. Opb6enmn 06 aganTallmOHHO-TPO-
uyeckoit GyHKIIMY CUMITAaTUYECKOI HEPBHOM CUCTeE-
MBI ObIIa c(pOopMyJIMpOBaHAa HA OCHOBE JTaHHBIX O Ya-
CTUYHOM BOCCTAaHOBJIEHUU (QYHKIMU YTOMJICHHOM
MBIIIIBL TIOCJIE CTUMYJISIIMM WHHEPBUPYIOIIETO ¢¢
CUMIIaTUYECKOro HepBa. DTO MO3BOJIMUIO aBTOPY Npe-
MOJIOXUTh, YTO CTUMYJISILIMS CUMITAaTUYECKOTO HEepBa
BbI3bIBAET OIpeaesIeHHbIE MeTa0OoJMYeCcKUe U3MEHe-
HUS B MBIIIIIE, MOBBIIAONNE €€ (PYHKIIMOHAIbHBIE
BO3MOXHOCTH ((peHoMeH OpOenn). I3 aToro yactHo-
ro ciydast ObLT cAaeflaH BBIBOA O TOM, YTO OAHON U3
GYHKIUI CUMITATUYECKOIl HEPBHOII CHUCTEMBI SIBJISI-
IOTCSI TaKMe U3MEHEHUSI MeTaboJIM3Ma B UHHEPBUPYE-
MBIX OpraHax, KOTOpble MO3BOJISIIOT U3MEHUTh (DYHK-
U1 OPTraHOB MPUMEHUTEIBHO K OINpPEAETICHHBIM Tpe-
OOBaHMSIM OKpYyKalolieil cpenbl. Takue aganTUBHBIE
M3MEHeHUs MeTabor3Ma, o MHEHUIO aBTopa, JiexaT
B OCHOBE aJanTallMOHHO-TPO(UUECKONl (YyHKIINN
CHUMITAaTUYECKOM HEPBHOMU CUCTEMBI.

CrnoxHocth aHanu3a KoHuerniuu JI.LA. Opbenu 3a-
KJTIOYAeTCsI B MHOTO3HAYHOCTY TEPMUHOB “amanTaius’
n “rpodpuyeckuit”. TpakToBKa TepMUHA “amarraiys’
mpennonaraeT pasauyHbie BapuaHTel (B.M. MenBenes,
1993). MexaHu3MBl KpaTKOCPOYHOI M IOJITOCPOYHOM
amarnTaluyy MOTYT CYIIECTBEHHO pasindaThbes. Tep-
MHH “TpodrdecKnii” B COBpeMEeHHON MHTEepIIpEeTallu

TaKXKe OTJIMYAETCS OT TOMU TPaKTOBKH, KOTOpasa ObL1a

npuHsATa B riepuon popmyimpoBku JI.A. Opbenn cBo-
el KOHLIEMIIWH.

OTnenbHOr0 BHUMAHUS 3aCTyXXKUBAET U METOIOJIO-
rmdyeckasi mpoOysieMa BBIASJIEHUS “CHUMITAaTUYECKOM
HEPBHOM CUCTEMBI” M3 BereTaTUBHOI HEPBHOII CUCTE-
MBI opranusMma. (B Hacrosiiee BpemMst Ooee yIoTpe-
OMTEILHBIM SIBJISIETCS TEPMUH “CUMMOATUYECKUIA OTAET
BEreTaTUBHOU HEpPBHOU cucTeMbl”.) BaxkHbIM BOMpo-
COM SIBJISIETCSI ¥ BOIIPOC O TOM, CJIEAYET JIU IIPOTUBOIIO-
CTaBJISITb CUMIIATUYECKMI OTIEJI BEreTaTUBHOM HEPB-
HOI1 cUCTEMBI MapacUMITIaTUYECKOMY B IIJIaHe obecIie-
YeHMsl adanTallid TIIOCPEICTBOM BO3IEMCTBUS Ha
“Tpodryeckre” MeXaHW3MbI, WIN TEPMUH <«amarrra-
LUOHHO-TpodnYecKass (PYHKIMsI» B paBHOI CTeNeHU
MIPUMEHUM U B OTHOIIEHUHU ITapaCcUMIIaTUIECKOTO OT-
JieJia BeTeTaTUBHOIM HEPBHOM CUCTEMBI?

Jns nmonmMmanust koHuenuuu JILA. OpOGenu o0
aJanTallOHHO-TPOMDUUECKON POJIM CUMITATUYECKOI
HEPBHOM CHUCTEMBI BaXXHYIO pPOJIb UI'pAaeT aHAJIU3 CO-
BpPEMEHHBIX MPEACTABICHUN 0 MEXaHU3MAX, JIeXKAIINX
B OCHOBe “(peHomMeHa Opbesrn”, TOJIOKEHHOTO B €€ OC-
HOBY.

Takum o6pa3oM, TBOPYECKOE pa3sBUTHE KOHIIEII-
nuu JI.A. OpbGenu TpeOyeT ee pacCMOTPEHUSI CKBO3b
MPpU3MY COBPEMEHHBIX JaHHBIX 1 TEPMUHOJIOTHUU.

dunancupoBaHue paboThl: roc3agaHue MODB
PAH (AAAA-A18—1180122901429).
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B 20-x rogax mpomioro croyietns JI.A. Opboemu n
A.T'. TuHenMHCKUN OOHAPYXUJIU, YTO TIPU CTUMYIIS-
MU CUMIIATUYECKOTro HepBa Yyaydllaauch (DYHKUIUU
MBIIILBI, YTOMJIECHHON IJIMTEIBbHBIM pa3apakeHrueM
JIBUTATeJIbHOTO HepBa. I1oBbIIIIaNach BO30YIMMOCTD U
COKpPAaTHUMOCTh, YKOpauyMnBaJjcs pedpakTepHbIil Iepuo/I
M pocja CUjia MBIIIEYHBIX COKpallleHni. ABieHue no-
JIyumniio Ha3BaHue peHoMeHa Opoenn-I mHelmmHCKOoTO.
B nanbheitiiem B nabopatopuu JI. A. Opbenu ObLIO
YCTAHOBJIEHO, 4YTO pasIpaXeHhue CUMIATUYECKOTO
HepBa MOXET CHUXXATh WJIM MOBBIIIATh BO30YANMOCTh
MBIIIIBI B 3aBUCUMOCTHU OT €€ (D)YHKLIMOHAJIbHOIO CO-
cTosgHUS. DTOT 3P(dEeKT He ObLI CBSA3aH C U3MEHEHUEM
KPOBOTOKA B MBIIIIIAX, TPOUCXOASIINM MO BIUSTHUEM
CTUMYJISIIUY CUMITAaTUYECKUX HepBoB. OQHAKO MeXa-
HU3M €T0 Pa3BUTUS NOJIToe BpeMs ObLIT IpeaIMETOM
JIVCKYCCUI, TaK KaK CUMTAJIOCh, UTO CKEJIETHBIC MBIIII-
LBl TTIO3BOHOYHBIX JKMBOTHBIX HE UMEIOT CIIeIIaIbHOMI
CUMITaTUYECKOl MHHepBaluu. B mociaegHue necsatu-
JIETUSI THTEPEC K SIBJICHUSIM, CBSI3aHHBIM C BJIMSTHUEM
CHUMIIATUYECKOM HEPBHOM CUCTEMHEI U 3¢ deKTaM Ka-
TEXOJIAMWUHOB Ha CKEJIETHYIO MYCKYyIaTypy, Cylle-
CTBEHHO BO3POC B CBSI3U C IIUPOKUM IPUMEHEHUEM

aIlpeHOMMMETUKOB M aapeHOOJIOKATOPOB B KIMHUKE
CepIeYHO-COCYAUCTBIX U JIETOUYHBIX 3a0oaeBaHuii. I1o-
Ka3zaHO, YTO CUMITaTUYEeCKHE HEPBHbIE BOJOKHA MMeE-
IOT TECHBIIA KOHTAKT C BOJIOKHAMM ITOIIEPEYHO-II0I0-
caThIX MBIII. DTO Oaj0 OCHOBAaHWS MpPEANojaraTb
npsiMoe JaeificTBMe OCBOOOXKIAEMOIro HopaapeHajJrHa
Ha MBIIIEYHOEe BOJIOKHO. MMMyHOMIyOopecIeHTHbIE
TEXHOJIOTUY W KOH(OKaIbHAsI MUKPOCKOIIUS ITT03BO-
JIMJIM 10Ka3aTh, YTO MMEETCSI TECHAasl KOJIOKOIU3allrs
MapKepa CUMIIaTUYEeCKNX HEMPOHOB TUPO3MHTUIPOK-
cujia3bl ¥ KOHIIEBOI MIACTUHKM MBIIIIEYHOTO BOJIOK-
Ha. YCTaHOBJIEHO, YTO aKTHUBAllUs CUMIIaTMYECKUX
HEpPBOB WIN, HAIIPOTUB, CUMITATOKTOMMS CYILIECTBEH-
HO U3MEHSIIOT KaK MOP(OJIOTHIO, TaK ¥ (PYHKIIMOHATb-
HOE€ COCTOSIHME HEPBHO-MBIIIIEYHOro cuHarmca. JlaH-
HBIE TIOCIEIHUX JIET CBUACTEILCTBYIOT O BO3MOXHOCTH
HMCIOJIb30BaHUS METOHOB aIpeHEPruIeCcKOil MOmyJIsi-
LIMU XOJIMHEPTUUECKOM CUHANITUYECKOI nepeaauu ajs
JIeYSHUSI TaKUX HelpolereHepaTUuBHEIX 3a00JIeBaHUIA,
KaK MMACTEHUYECKME CUHAPOMEI, 0oje3Hb [lomma,
OOKOBOI aMHMOTPOPUIECKUI CKIIEPO3.

dunancuponanue padborsl: PHO® 18-15-00046.
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OCOBEHHOCTHU ICUXOPU3NOJIOTNYECKOU AJATITALIMA
IHOAPOCTKOB, OBYYAIOIIINXCA B YCIIOBUAX
OBPA3OBATEJ/IbHOI'O YYPEXJTEHNA NHTEPHATHOI'O THUIIA,
C YYETOM TUIIA BETETATUBHOMN PETYJIALIUA

© 2020 r. JI. A. Bapuu'*, H. B. HemoJiounas!
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*e-mail: varich2002@mail.ru
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Lems wmcciemoBaHusI 3aKia0dajlach B M3YYCHUU
0COOEHHOCTEe NCUXO(PU3NOIOTUYECKOM aganTaiuu
MOAPOCTKOB, OOy4YaloIIUXCsl B YCJIOBUSIX 0Opa3oBa-
TEIBHOIO YYPEXIeHUsI NHTEPHATHOIO THUIIA, C YIETOM
TUMNA BereTaTUBHOM peryasauuu. B wucciemoBaHuu
TMIPUHSIA y9acTUe MOIPOCTKUA B Bo3pacTe 14—16 JeT,
obyJalolyecst B aulei-uHTepHaTe (116 dYemoBek).
¥ Bcex o6ciienyeMbIX ITPOBOAMIIACH OIIEHKA TTOKa3aTe-
Jieii BapruabeIbHOCTH CepJeUYHOro pUuTMa, HelpoaHa-
MUYECKMX M KOTHUTMBHBIX XapaKTEPUCTUK, YPOBHS
KOpPTH30JIa U TECTOCTEPOHA B CJTIOHE.

151 BBISIBJICHMSI B3aMMOCBSI3M MEXIy mapaMeTpa-
MM BapuaOeTbHOCTU CEepASYHOIro pUTMa M IMoKas3aTe-
JISIMM YPOBHSI TOPMOHOB C Y4€TOM TUIIA BET€TaTUBHOM
peTyJIsIIuY OBLI IIPOBEIeH KOPPEISIIMOHHBIN aHaIn3,
KOTODPBIA TIO3BOJIMJI BBIIBUTH OCOOCHHOCTU Berera-
TUBHO-TOPMOHAJBHBIX B3aMMOOTHOIIEHUI, (HOpMU-
PYIOIIMXCS B IIPOLIECCe afanTallyd MOAPOCTKOB.

YcraHOoBIIeHa 3aBUCMMOCTL OCOOEHHOCTEM amar-
TallMM MOAPOCTKOB K YCIIOBUSM OOydYeHUsI B 00pa3o-
BaTeJIbHOM yUpeXXAeHU UHTEPHATHOrO TUIIA OT TUTIA
BereTaTUBHOM perymsiuuu. Tak, XxapakTep TECHBIX
KOPPESILIMOHHBIX CBI3ei MeXIy MmapaMeTpaMu Kap-
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INOPUTMA, YPOBHEM TECTOCTEpPOHA M KOPTU30JIa, BbI-
SIBJICHHBII Y MaJIb4MKOB-BarOTOHUKOB U JINLI 3KEHCKO-
r'0 I0JIa C JOMUHUPOBAHNEM aApeHEePTUISCKOM aKTUB-
HOCTU, JEMOHCTPHUPYIOIIUX B IIOKO€ BBICOKYIO
aKTUBHOCTb 9HIOKPMHHBIX (DYHKIINIA, TO3BOJISIET HAM
cIenaTh BBIBOI O TPO(OTPOITHOM XapaKTepe (PyHKIIM-
OHAJILHOM CUCTEMBI ajariTaliiu, MO3BOJISIIOIIEM KO-
HOMU3MPOBATh SHEPIreTUUECKNUE PEeCypChl U peajn3y-
JOIIEMCSI T10 TUIIOPEaKTUBHOMY (PYHKIMOHAJIbHOMY
tumny. [1p1 HI3KOM UCXOTHOM YPOBHE aHA0OJIMYECKIX
M KaTtaboOJMYECKUX TOPMOHOB CTPYKTypa (DYHKIIMO-
HaJIbHOM CHUCTEMBI MOXET OBITh MASHTU(UIIMPOBaHA
KaK 3proTpoIrrHasi, (popMupymolIascs Ha OCHOBE MaK-
CUMAJIbHOI MOOMJIM3allMU 1I€HTPaJbHO-HEPBHBIX M
SHIOKPUHHBIX MEXaHU3MOB B IIPOLeCCe HAarpy3Ku Mo
rurieppeakTuBHoMy Tuny. COajlaHCUPOBAHHBIN TUIT
BEreTO-9HIOKPMHHBIX B3aMMOOTHOIIEHU PEerUCTpU-
pyeTcs B OOJIbLICH CTENEHU Y JIMILL SUTOHUYECKOTO TU -
na BHC, xapakrepusyolerocss CpeIHUMI 3HAYCHMSI -
MU KOHLICHTpallMd TOPMOHOB M OTCYTCTBUEM 3HA4YM-
TEJIBHOIO 4YMCJIa KOPPESLMOHHBIX CBSI3eil MEXIy
oKa3aTeJISIMUA SHIOKPUHHOMN Y BETeTATUBHOM pPEryJisi-
UK.
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BJIUAHUE AKTUBALIM KATEXOJIAMUHEPTUYECKOMN
1 XOJIMHEPTUYECKOW CUCTEM Y IJIOJOB KPBIC
HA B3AUMOJEVICTBUE CEPJIEYHON JEATEJILHOCTU CAMKHU U IINIOJIA
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Mopdonornyeckoe 1 GyHKIIMOHATBHOE CTAHOBJIE-
HHe KatexojamuHeprudeckoili (KA) m xonmmHeprude-
ckoii (XP) cucteMbl IpOUCXOAUT B paHHEM OHTOIeHe-
3e. [TocneacTBust HapylleHUSI HOPMAJIbHOTO (DYHKIIM -
OHUPOBAHUSI 3TUX CUCTEM MpPU BO3ACHCTBUU Ha
OpraHM3M MaTepu U TJI0Aa, 00pa3yIolIX BO BpeMs Oe-
PEMEHHOCTU eIMHYI0 OMOJOTUYECKYI0 CUCTEMY OCTa-
JOTCS C1a00 N3yYeHHBIMU.

Ha nnonax ¢ coxpaHeHHBIM ILTaliecHTapHBIM KPOBO-
obpamenueM Ha E18 u E20 uzyyanu BimsiHue u3MeHe-
HUS1 akTUBHOCTU XD u KA cucrteM myreM BBedeHUS
IJI04aM MHIMOUTOpa aleTUIXOIMHEeCTepa3bl 33¢prHa
(3 Mr/KT) M TIpeKypcopa nodamMuHa 1 HopagpeHaInHA
L-JO®A (100 mr/kr) Ha KOppeJsiluio KojebaHMii
cepAeYHOro puTMa rioga u caMku. OlLleHUBAJIN CIIEmy-
JoIIMe moKasaTesin: KoadpuimeHT Koppesuun [Tup-
coHa (KIT), Benuuuny KoppeysiinoHHoi cBsi3u (BKC)
U BpeMeHHOI caBur. McciegoBaHue IIPOBOIWIN B
Tpex BpeMEeHHBIX auarazoHax: D1 — mekaceKyHIHBII
(5—50c), D2 — okomomuHyTHBIH (50 c—2 MyuH) u D3 —
MHOTOMUHYTHBIN (2—10 MuH).

B done B auanazone D1 BzaumopaeiicTBusI He BbIpa-
xkeHsbl (E18) mnmu Beipaxkensl ciabo (E20). B D2 Ha E18
npeobiTagaroT ciaadkle Koppendunn, a Ha E20 — yme-
peHHas cBs13b. Hanbormee BoipaxkeHa cBsi3b B D3 nuarna-
30He. Bospacraer Konm4ecTBO KMBOTHBIX, MMEIOIINX
yMepeHHyto n 3HauuTeabHyi0 BKC. Ha E20 B oTnens-
HBIX CTyJasix HabJlo1aeTcsl BbICOKas KOppeJsiiysi. AK-
TUBaM XD CUCTEMBI IpUBOIUT K yMeHbIeHuio BKC
Ha Bcex cpokax rectaiuu B D2 u B D3. AktuBanms KA
cucteMsbl Ha E18 ymenbiaer BKC B quanazonax D2 u
D3. Ha E20 BKC B D2 yBenmmuuBaetcsi, a B D3 n3me-

HEHMsI HOCST pa3HOHAIpaBJIeHHBIN xapakTep. Ilomo-
xntenbHBI KIT oTpakaer mpeobiamanme OIHOHA-
MpaBJeHHBIX, & OTPULIATEIbHBIA — pa3HOHAIIpaBJIEH-
HbIX M3MeHeHuil y camku u moaa. Ha EI18 u E20
KOJIMYECTBO CJIy4aeB C MOJOXWTEILHBIM M OTpHIIa-
teabHbIM KIT B D2 otnnyaercs mano. B D3 Habmona-
eTCs BbIpaxkeHHOe IIpeobjagaHue pa3HOHAIIpaBJICH-
HbIX UBMEHEHU 1 PUTMOB CepalIeOreHsI CAMKU U TIJ10-
nma Ha El18 m omHoHampasineHHBIX Ha E20. Beenmenue
393epHUHAa, HE3aBUCHUMO OT CpOKa I'eCTalliM, BbI3bIBACT
n3MeHeHue 3Haka KI1 B D2 u He meHseT ero B D3.
Bsenenue L-JOPA Ha E18 usmenser, a Ha E20 He Me-
HseT 3HaK KIT B D2 1 D3. OTpuiiaTeIbHbIA CABUT TO-
Ka3bIBaeT, YTO U3MEHEHMsI HaOII0MaeMoro Ipoiecca y
CaMKHU TIPEAIIEeCTBYIOT U3MEHEHUSIM Yy TIIoaa, MOJo-
XUTEIbHBIIA — 3alta3ablBaHNe U3MEHEHUI y caMKu. B
¢one B D2 1 D3 B OOJIBIIMHCTBE CIIydaeB CABUT OTPU-
HaTeJbHbIi. BBeneHue a3eprHa He BbI3bIBaeT U3MEHE-
HUIi 3HaKa COBUTA B 00X IrpyInax miogoB. BBeneHue
JJO®A Mmenser 3Hak capura B D3 na E20.

PesynbraThl McCcIemoBaHMiA TTOKA3bIBAIOT, YTO W3-
MEHEHUS B3aMMOCBSI3M MEXKIY KOJICOAHUSIMU CepIIIie-
OUMeHUs CaMKU U TIJIOJa MOTYT ObITh BEI3BAHBI U3MEHE-
HussMH akTuBHOCTH KA 1 XP crcteM ruroma. AKTuBa-
st XP crCTeMBI BBI3BIBACT YXYIIIeHE KOPPESIINN,
akTuBauus KA — nmposiBieHue 6osiee 3pebiX peakiinuii
Ha E18, yirydireHuIo CBSI3M 1 TiepeXo ] BeayIeit pon K
wrony. MMmerommecss Bo3pacTHbIE M3MEHEHUSI MOTYT
OBITb OOYCJIOBJIEHBI T€TEPOXPOHUEI CO3pEBAHUST ITUX
(GYHKIIMOHAIBHBIX CUCTEM.

®duHaHcupoBaHue paboTh: Troc3amaHue MODb
PAH (AAAA-A18-118012290373-7).
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BIIMSIHUE XKEJJATMHOBOT'O CYBCTPATA C MUKPOCTPYKTYPOH
HA ITNOOEPEHIIMPOBKY MUOTYB U UX COKPATUTEJIbBHYIO
AKTUBHOCTD, BBI3BAHHY1IO BJIEKTPOCTI/IMYJI}IHI/IEﬁ
©2020r. T.®. Benxpanzel*, I1. A. Maxuosckuii', /I. B. ITonos!
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B in vitro uccienoBaHusIX Ha MUOOJIacTax AJjsl BOC-
MpPOM3BENCHUS YIIOPSIOYEHHOM CTPYKTYPBI CKEIeT-
HBIX MBI IIPUMEHSIOT Pa3JIMYHbI€ TTOIXOAbI, B TOM
YHCJie UCITOJIb3YIOT XeJIaTUHOBBIN cyOCTpaT ¢ mapaj-
JIeNbHBIMU MUKpocTpykTypamu (Ngan et al., 2010).
ITokazaHo, YTO MUKPOCTPYKTYpa IMO3BOJISIET IIOJIYYaTh
TapajijieJIbHO BBIPOBHEHHBIE MUOOJIACTHI M OKAa3bIBaeT
MO3UTUBHOE BIIMSIHAE HAa MHOTHE aCIIEKThI KJICTOYHO-
ro IMKJIa, IIpoandepalnio 1 BEKUBaeMocThb (Shimizu
et al., 2009). Ileapio pa®bOTHI OBIJIO U3YYUTh BIIMSIHUE
cybcTpaTa ¢ MUKPOCTPYKTYPOM Ha COKPATUTEILHYIO
aKTUBHOCTb MHMOTYO, BBI3BAaHHYIO 3JIEKTPOCTUMYJISI-
ue.

CaTeMTHBIC KJICTKU OBIJIM MOJIyYeHbI U3 OMOIICH-
4YeCcKUX Ipo0 U3 m. vastus lateralis y 5 3m10pOBBIX 10OPO-
BosiblieB. IlepBUuHbIE MHOOGJACTHI pacCcerMBaId Ha
gamku [letpm B poctoBoit cpene DMEM, conep:xka-
et 20% OBIYbE CBHIBOPOTKM OO0 HOCTUKeHUsT 80—
90% moHocnos. [Tocie 5 maccaxeil KIETKU ITepeBOIU-
1M Ha nuddepermpoBounyio cpexy DMEM ¢ 2% no-
IIaJMHOM CBIBOPOTKOM U nudPepeHIINpOBaAIN 7 THEN
Ha TJIaJKOM XKEJAaTMHOBOM Tejie WJIU TeJie ¢ MUKPO-
CTpyKTypoil. CTUMYJISLINIO MUOTYO TIPOBOAVIIN C MO-

MOIIBIO CTEPWIBHBIX YTOJILHBIX 3JIEKTPOIOB M OUIIO-
JsIpHBIX uMnyrbcoB (20B, 1T, 2 mc, 1 gac).

bbi10 mokazaHo, 4To rejib ¢ MUKpOCTPYKTOPOI JaeT
0oJIblliee KOJIMYECTBO MUOTYO, YBEIMUUBAET UX JJIUHY
U LIIMPUHY, obecreyrnBaeT 6oJiee TIJIOTHYIO U YITOPSIA0-
YEeHHYI0 OpraHu3aiuio, MO3UTUBHO BIUsIET Ha MOPdhO-
JIOTUIO MUOTYO M CTeTleHb UX co3peBaHUs. Bo Bpems
BJIEKTPOCTUMYJISILIAM  COKpaTUTEIbHAsi aKTUBHOCTb
Obla OoJjiee BbIpakeHa y MUOTYO, BbIpallleHHBIX Ha
cybcTparte ¢ MUKPOCTPYKTYPOd, IO CPABHEHUIO C KOH-
TpojieMm. [lociie cTUMYISAUMU Y 3KCIEPUMEHTAIbHBIX
MHUOTYO HaOJII0OaIOCh OOJIbIIIee YBeIUUeHIE 9KCIIpeC-
CUU TE€HOB, BBIPAXXEHHO OTBEYAIOIIMX Ha COKpaTU-
TeJIbHYIO0 aKTUBHOCTb i vivo (PPARGCIA u NR4A3).

Hcnonb30oBaHuEe KeIaTUHOBOIO CyOCcTpaTa ¢ MUK-
POCTPYKTYPOIi ITO3BOJISIET ITOJIy4aTh 00jiee BhIPasKeH-
HBII OTBET MHUOTYO Ha OTHOKPATHYIO 3JIEKTPOCTHUMY-
JISILIAIO TI0 CPAaBHEHUIO C OOBIYHBIM INIaJKWUM CyOCTpa-
ToM. Iloaxom mpeacTaBiisIeTCS TNMEPCHEKTUBHBIM OISt
OTITUMMU3ALIUU ITPOTOKOJIOB SKCIIEPUMEHTOB T10 U3yYe-
HU10 3 (PEKTOB COKPATUTEIILHOM aKTUBHOCTU MUOTYO
in vitro.

dunancupoBanue pabotel: PODU 20-015-00415.
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3ABUCUMOCTb UBMEHEHUM TOKA3ATEJIEN TEMOJINHAMUKA
Y CTYJIEHTOB-MEJINKOB OT BOCIIPUATUA
DMOIIMOHAIBHO 3HAYUMBIX N30BPAXKEHUN
PA3HON JUINTEJIBHOCTHU
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Llenbro paboThI OBLIO BBISIBJICHUE 3aBUCUMOCTH U3~
MEHEHUI1 MoKa3aTtelieil reMOOTUHAMUKHU Y CTYIEHTOB-
MEIVKOB OT BOCHPUSITUS 3MOLIMOHAJIBHO 3HAYMMBIX
N300pakeHUIi, MpeabsIBIsSeMbIX B BHUAE BUIeOpsiAa
pa3HOM IJTUTETLHOCTH.

C cobmogeHneM MpaBuil OMO3TUKU Y CTYIEHTOB-
MeanKoB aByXx rpyni (18 roHoineit; 30 neBylIeK, cpea-
Huii Bo3pact 20.8 = 1.9 1eT) perucTprupoBany moxKasa-
TeJIM TeMOAUHAMUKU (CUCTOJIMYECKOE apTepUabHOE
nasiaeHue (CAJl, MM.pT.CT.), IMACTOJIMYECKOE apTEePU-
anbHOe nmaBiieHue (A, MM.pT.cT.), IIyabc (yaaphl B
MUHYTY) 10 U MOCJe MpeabsBICHUS BUACOPsIa, CO-
JepKaliero u300paxkeHusI, MHAYLUPYIOLINE TTO3UTHUB-
HBII SMOIMOHANBHBIN poH (MeTogmka “International
Affective Pictures System”). B 1-oii rpymme (n = 28)
Mpemiaraii 3-MUHYTHBI BUaeopsin, 2-oii rpyrre (1 = 20)
BHUACOPSIA JeMOHCTpUpoBan 12 MuayT. CpaBHUTEIb-
HBII aHaJIU3 JaHHBIX BBITIOJIHSIJIU C TOMOIIbIO KpUTE-
pueB Bunkokcona (T) m Manna-Yurau (U), mpo-
rpamMa Statistica 8.0.

CocTogHUEe TeMOOVWHAMHUKM BCEX PECIOHICHTOB

OTBEYAJIO BO3PAaCTHOM HOpMeE, BEIMYMHA MHAEKCcA
KCpIIO YKa3bIBajila Ha HpCO6HaI[aHI/IC CUMIIaTUYECKOTI O
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ToHyca. McxomHble nokazatenau JAI v nmynabca ObLIN
JOCTOBEPHO HITKE Y PECIIOHAECHTOB 1-if Tpymmbl, Mo
cpaBHeHu1o co 2-i (U-kputepuit, p = 0.04 u p = 0.01)
COOTBETCTBEHHO. MeXTpyNITOBbIX OTIMYUIT TTOKa3aTe-
JIeii TeMOOWHAMUKU TOCJEe TPENbIBACHUS CTUMYIb-
HOTO MaTepuajla OOHapyXeHO He OBII0. Y CTYIEeHTOB
2-11 TpyINbl BHYTPUTPYNIIOBOM aHAIWU3 BHISIBUJI CHU-
xenune A (T-xputepuii, p = 0.01) u ypexxeHUE MyJIb-
ca (T-xpurepmnii, p = 0.009) nocJie mpocMoTpa n3oo6pa-
KeHU, MHAYLIMPYIOIIVUX MO3UTUBHBIN 3MOLIMOHAb-
HEI1 (pOH.

YcTaHOBUIIH, 4TO Gojiee MPOHOIKUTENbHbBII TTPO-
CMOTp CTYACHTaMU-MeINKaMU BU3YaTbHOTO CTUMYJTb-
HOTro MaTepuaja, MHAYLMPYIOIIEeTO MO3UTUBHBIN 3MO-
LIMOHAJIBHBIN (DOH, OKa3bIBaeT OTPUILATENIBHBIN XpO-
HOTPONHBIN 3(P@dEeKT M CITocCOOCTBYET YMEHBIICHUIO
TOHYCa PE3UCTUBHBIX COCYIOB, OOeCIeunBaloIero
YPOBEHb TNACTOJIMYECKOTro AaBieHus. O4eBUIHO, YTO
MeXaHM3M Takoro 3d@dekra obecrieynBaeTcs 3a CUeT
CHUKEHUS TOHYyCa CUMITATUYECKOTO OT/IejIa aBTOHOM-
HOIT HEPBHOI CHCTEMBI, UTO OKA3bIBAET ITOJIOXKUTEITLHOE
BJIMSTHUE Ha TTOKa3aTe Il TeMOAMHAMUKU CYOhEeKTOB BOC-
MPUSITUS TAKOT'O pOJia CTUMYJIEHOTO MaTepHaia.
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POJIb HIF1-3ABUCUMOI CYIIPECCUU ITEHTO30®OCPATHOI'O ITIYTU
B IIATOTEHE3E ITOCTTUIIOKCUYECKON PEOKCUTEHAIIMU MO3TA
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IMenTozodocdarueiii myts (ITPIT) npencrapisiet
coboit ximroueBoii wmcTtoyHMK HAJIM®H B Mo3sre.
HAJ®PH sBiagerca He3aMeEHUMMBIM cyocTpaToM dep-
MEHTAaTUBHBIX peaklinii, HalpaBJIeHHBIX Ha TIOAACP-
KaHue 3¢hGheKTUBHONH aHTUOKCUIAHTHOM 3alluThl. B
HACTOSIIIIEN padoTe TMOoKa3aHo, YTO TsKesasi TMIoda-
puueckasi runokcusi (TT), coszmaBaemast in vivo Ha
Kpbicax JuHuU Wistar, U mocieayoiasi peokcureHa-
111$1, BbI3bIBAlOIIIME KPAaTKOCPOUYHOE yBEJIUYEHUE KO-
nuyectBa anbda cyorenuuunsl HIF1 (HIF1a) B rumn-
noKamIie, UHAYIUPYIOT CHUXKEHNUE KOJIMYeCcTBa U aK-
tuBHoctu IT6@AI' m xkommuecrBa HAJDPH, uyro
COITPOBOXIAETCSI OKMCIUTEILHBIM CTPECCOM U 3aIlyc-
KoM anonto3a. Mabekuusa nuruoutopa HIF1 Tonote-
kaHa nepen TT mpemoTBpaliaeT yBeanmdeHe KOJIMUe-
ctBa HIF1a, HopManu3ysl KOJMYECTBO U aKTUBHOCTh
T'6®dT v ysenmuuuBasg yposeHb HAJIMH, uTo compo-
BOXIAETCS HOpMalu3alMeil OKMCIUTETbHO-BOCCTA-
HOBUTEJILHOTO CTaTyca U CHUKEHUEM CBOOOIHOpPAIM -
KaJIbHOTO OKHMCJIEHUS B TUTITIIOKaMIIe, a TaKXkKe MPeaoT-
BpallleHUEM aroINTOTUYECKUX TPOLECCOB U TUOEIU
HelipoHOB. B Monenu ymepeHHOI rurodapudyeckoi
TUIIOKCUH in Vivo BbIsIBJIeHa OOpaTHasl CBSI3b MEXITY aK-

TUBHOCTBHIO TUIOKCHUSI WMHAyIUpyemMoro ¢akropa-1
(HIF1) n konmnuectBom MPHK I'6MD/IT". YHuBepcaib-
HOCTb OTKphITOro MexaHn3Mma HIF1-3aBrucumoii Hera-
THBHOI1 peryisunu skcrnpeccun 6D moaTeepxie-
Ha B In Vitro 3KCIIEpUMEHTAaX Ha KYJbType KIJIETOK
HEK293T uenoseka, TpaHCc(helIMpoBaHHBIX JIOLMbe-
pazoii moa HIF-3aBucumbiM mpoMotopoM. TTonyueH-
HblE TaHHbIE PACHIUPSIOT COBPEMEHHBIE MPEACTaBIIE-
HUSI 0 MeXaHW3Max MOCTTUIMOKCUYECKUX TMaTOJOTUI.
Hcnons3oBanue nnruouropon HIF1 unu unaykTopoB
[1PI1 B paHHUiT NOCTUHCYJABTHBLIMA ITEPUOL MOXKET
OBbITh PACCMOTPEHO B KauecTBe 3¢h(heKTUBHOI cTpaTte-
TMU KOPPEKIIUU TTOCTUHCYJIBTHBIX COCTOSSHUI B KJIU-
HUYECKOM MpaKTUKE.

®dunancupoBaHue padboTeli: PODU 19-015-00336.
HccnemoBaHust OCYIIECTBIIEHBI C MCIIOJIb30BaHUEM
o0OpyIoOBaHUSI PECYPCHBIX LIEHTPOB “00cepBaTOpUS
9KOJIOTUYECKOM 6e30ITacHOCTH” M “pa3BUTHE MOJIEKY-
JISIPHBIX W KJIETOYHBIX TEXHOJIOTHII” HAaydHOTO ITapKa
CIIoI'Y u HMHcTUTyTa pereHepaTMuBHOM MEIUIIMHBI
MemuImMHCKOTO HaydHO-00pa30BaTeJIbHOTO IIEHTpa
MTI'Y um. M.B. JloMoHOCOBa.
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IIEHTPAJIbHBIE U IEPU®EPUYECKUE MEXAHW3MbI HAPYIIIEHUN
I TIOKOKOPTUKOUAHOUN CUCTEMBI ITPU ITPEHATAJILHON T'MIIOKCUUN
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Beeaenne. Hacrosiee ncciaeqoBaHue ¢ npuMmeHe-
HUEM OCTPOW TUIIOKCHU in Vivo, TIPEIbSIBIISIEMOiT 6epe-
MEHHBIM CaMKaM KpbiC JIMUHUMM Bucrap, HampaBieHO
Ha Wu3ydyeHUe OCOOEHHOCTe (YHKIIMOHUPOBAHUS
TTIOKOKOPTUKOUTHOW CUCTEMBI TOTOMCTBA HA MPOTSI-
KEHUU JAJTbHEUIIIETO OHTOTEHE3A.

Pesymbrarei. HamMmu mokazaHo, 4TO B OTBET Ha
npeabsBiIeHUE TUIIOKCUYECKUX CEaHCOB B ILIa3Me
KpOBU OepeMEHHBIX KPHIC IIPOMCXOIUT TPEeXKpaTHOE
yBeandeHue KojmdyectBa KoptukocrtepoHa (KC), mo-
cie yero koauyectBo KC crabunusupyercs, a B 1ajib-
HeillmeM cHmXaeTcsa. B miaasme KpoBU HOBOPOKICH-
HBIX KPBICST, IEPEXUBIINX IPEHATATbHYIO TUIIOKCHUIO
(T1IT'), xonnuectBo KC Takke HMXKEe KOHTPOJIS, 4YTO CO-
MPOBOXKIAETCS BEPOSITHO KOMIIEHCATOPHBLIM YBEJIMYe-
HHUEM KOJIMYeCTBa INIIOKOKOPTUKOUIHBIX PELENITOPOB
(I'P) B meyeHn. AKTUBHOCTD IIIIOKO30-6-(hochoTasbl
HeYeHN W KOJMYECTBO TJIIOKO3bI B Iia3Me KpoBu I1I
KPBICIT HE OTJIUYAIOTCS OT KOHTPOJISI, YTO YKa3hIBaeT
Ha KomrneHcauuio Hegoctatka KC moBbIllIEHHBIM KO-
muuectBoM ['P B mmeueHu Ha 3TOM 3Talle OHTOIeHe3a.
OmHako IIpU aHaIW3€ TUIIIOKAMIIAJbHBIX 3BEHBLEB
TJIIOKOKOPTUKOUIHOU cucteMbl 1-mHeBHBIX T1IN KpbI-
CST HaMM ITI0Ka3aHO YMEHBIIIEHNE KaK OOIIEeTro KOJIM-
gyectBa I'P 1 nx gamepHON JIOKanu3aluu, TaKk U WH-
TEHCUBHOCTU TpaHCKpuTuuu I'P-3aBUCUMBIX TEHOB.
YMeHbieHUEe KoaudectBa I'P M MHTEHCUBHOCTU
I'P-3aBucuMoOii TpaHCKPUTIIIMK B TUITITOKAMIIE COXpa-
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HsIeTCSI Ha TIPOTSDKEHUU BCE XKU3HU, COITPOBOXKAASICH
HapyllIeHMeM KOHTPOJISI ITIOKOKOPTUKOUITHON OTpH-
aTeabHOIM 00paTHOM CBA3M M, KaK CIEICTBUE, HOP-
Manusauueit 6azaibHoro ypoBHs KC B ria3zme 1oBe-
HUJILHBIX KPBIC U €T0 CTAOMIBHEIM YBEIUYEHUEM Y
B3POCJIBIX M CTapeIOIIMX >KMBOTHBIX. XPOHUYECKOE
MOBHIIIIEHNE YPOBHSI KOPTHUKOCTEPOUIOB BbI3bIBACT
CHIKeHMe KojimyecTBa I'P B rmeueH1 10 KOHTPOJIBLHOTO
YPOBHSI y B3POCJIBIX KPBHIC U JaIbHENIIIee YMEHbBIIICHUE
X KOJIMYECTBA Y CTApEIOLIMX KPBIC, YTO COITPOBOXIA-
eTCsI YMEHbIIEHUEM aKTUBHOCTHU TIIIOK030-6-(ocda-
Ta3bl U TUITOTJIMKEMUEH.

3akmouenne. Ilo pesynbpraTamM IIpOBENEHHBIX HC-
CJeIOBaHUI MOXHO CAEJaTh BBIBOI, YTO CTPECCOPHBIN
OTBET MaTepH Ha TUITOKCHIO OIMOCPEayeT YCTOMUMBOE
HapyllleHVe YyBCTBUTEIBHOCTU THUIIIIOKAMIIa TUIoAa K
[TIIOKOKOPTUKOWIaM, YTO B JaJIbHEMIIIEM OIpenesieT
LIEHTpaJIbHEIE U IlepedepruecKre HapyleHusT GyHK-
LAOHUPOBAHUS TNIIOKOKOPTUKOUIHOMN CUCTEMBI.

dunancuposanue paboteli: PODU 19-015-00336.
HMccnenoBaHusi OCyIIECTBIEHbl C WCIOJb30BAHUEM
o0OpynoBaHUSI PECYPCHBIX LIEHTPOB “00cepBaTOpUS
9KOJIOTUYECKOI 6e30macHOCTU” 1 “pa3BUTHE MOJIEKY-
JIIPHBIX U KJIETOYHBIX TEXHOJIOTUI” Hay4yHOTo TapkKa
CIIoI'Y u HMHcTuUTyTa pereHepaTuBHOM MeIUIIVMHBI
MeauiuHCKOTO Hay4yHO-00pa3oBaTesIbHOro I1eHTpa
MTIY um. M.B. JloMmoHoOcOBa.
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MTUCBAJTAHC MAKPODPTUYECKNX ®OCPATOB KAK ITYCKOBOI ®AKTOP
IMEPECTPOVMKIN CUTHAJIBHBIX ITYTEN ITOCTYPAJIBHOIM MBIIIIIbI
HA PAHHEM DTAIIE PA3TPY3KU

© 2020r. H. A. Buibunnckas®*, . U. I1apamonosa'!, b. C. Illenkman!
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B ycimoBusIX rpaBUTAlIMOHHOM pa3rpy3Ku HaOmona-
eTCsl CABUT MUO3UMHOBOTO (DEHOTUIA MBIIIL B OBICT-
pyto ctopony. ITpnunHOT TaAKMX N3MEHEHWN SIBISICTCS
CHIDKEHME BKCIIPEeCCHM TeHa, Kommpyitomero TIM
MEIJIEHHOTO TUIIA, U YBeJIMYEeHUE DKCIIPECCUN TEHOB,
konupytomux TIIM 6bictporo tumna. AM®-3aBucH-
mast mporemHknHa3za (AMPK) crocobHa perymmpo-
BaThb 3KCIIPECCUIO0 T€HOB, KOAUPYIOIINX MeIJICHHbIE
n3odopmbl TIIM. Panee MBI mokazanu CHUDKEHHE
dochopummmpoBannsgs AMPK B m. soleus Ha paHHUX
aTarax rpaBUTALIMOHHON pas3rpy3Ku. Mbl Mpeamnoso-
KWW, 9YTO CHIDKeHMe akTUBHOCTH AMPK B m. soleus
KpbIC HA paHHEl cTaguy rpaBUTALIMOHHON pa3rpy3Ku
CBSI3aHO C UBMEHEHUSMM COOTHOIIEHUSI MaKpO3PIu-
yeckux pocdatoB (ATDO/AND). Lleasr paboThI COCTO-
siJIa B UCCJIEAOBAaHUY BIIMSIHUSI U3MEHEHUIA COOTHOIIIE-
HUsI Makpoaprudeckux pocparoB (ATD/AID) Ha ak-
TuBHOCT AMPK w® 3Kchopeccuio  MeaJIeHHOI
n3opopmel THM B m. soleus XpbIC Ha paHHMX 3TaIlax
rpaBUTALIMOHHON pa3rpy3ku. st mpoBepKU TUIoTe-
3bI IIpoBOaMIIOCH 24-4 BriBemmBaHue (HS) xpric mo
meronuke MnbuHa-HoBukoBa Ha (oHe BBeIeHUS
B-ryanununnponuoHoBoit kucaotsl (BGPA). IMocie
24-4y HS obHapyXeHa TeHIeHIIMS K YBeJIMYEHUIO KOH-

ueHTpauuu AT® B m. soleus xkproic, a B rpynne HS +
+ BGPA nmocToBepHBIX OTIMUMIT OT KOHTPOJISI HEe 00-
HapyxeHo. 24-4 HS npuBeno K CHUXKEHUIO coaepxKa-
Hus p-AMPK, a B rpynme HS + BGPA moctoBepHBIX
OTJIMYMIA OT IPyINIBl KOHTPOJsI He BbIsiBIeHO. [locne
24-4 rpaBUTALIMOHHOM pa3rpy3Ku 0OHApPYKEHO yBEIr-
yeHue cogepkanuss HDAC4 B snepHoit ppakiiny 6e-
KOB m. soleus kprwic, a B rpymie HS + BGPA conmepxa-
Hue HDAC4 B sinepHoit ¢ppakuiny 6eJKOB He OTJnda-
JIOCh OT KOHTPOJIbHOH IpynIiel. 24-4. HS nipuBoauio K
yMeHbIneHnto 3Kkcrpeccnn nmpe-MPHK 1 MPHK My-
HCI (B) mo cpaBHeHUIO ¢ KOHTPOJIBHOI TPYITIOii.
Yposenb akcnpeccuu mpe-MPHK u MPHK MyHCI (3)
B rpynme HS + BGPA He oTimuaics OT KOHTPOJS.
Beenenne PGPA Ha paHHeM 3Tare rpaBUTAIIMOHHON
pa3rpy3ku NpeaoTBpalliaeT CHXKeHue hochopuinpo-
panust AMPK, anepnsiit umnopt HDAC4 n penykiio
9KCIpeccun MeajieHHoro wMmuo3nHa. HakomneHue
AT® Ha paHHMX 3Tanax I'paBUTALIMOHHONI pa3rpy3Ku
MMPUBOAUT K CHUKeHUI0 akTuBHocTU AMPK u caBury
MHO3MHOBOrO (peHOTUNA MEIIIL B OoJjiee OBICTPYIO
CTOPOHY.

®dunancuposanue padoreli: PHO 18-15-00107.
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MOJEJIVMPOBAHUE TPABUTALITMOHHON PA3I'PY3KU HA 3EMJIE:
JOCTONHCTBA 1 OTPAHUYEHUA
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Llens nccaenoBaHms — OLIEHUTH CTETIEHb COOTBET-
CTBUSI UBMEHEHUI B CEPAEYHO-COCYIUCTON CUCTEME,
HabJI01aeMbIX B MOJIEJIbHBIX YCIOBUSIX (AaHTUOPTOCTA-
tudeckas runokuHesus — AHOT) u y maGoparopHbix
KMBOTHBIX (BBIBEIIMBAHWE 32 XBOCT) WU3MEHEHUSIM,
KOTOpbI€ PETUCTPUPYIOTCS B peaIbHOM KOCMUUYECKOM
ToJIeTe y 9eJioBeKa.

W3BecTHO, YTO Y KPBIC B Pe3yIbTaTe BHIBEIINBAHUS
HaO0II0HaeTCsl YBeJIMUYeHEe Ba30KOHCTPUKTOPHBIX (-
(GEKTOB U peMOIeIMPOBaHNE COCYAOB T'OJIOBBI IO TH-
nepTpo(UIECKOMY THUITY, KOTOPOE CBSI3BIBAIOT C YBe-
JIMYEHUEM TPaHCMYPaAITLHOTO JaBJICHUS B COCyAax ro-
JIOBBI B CBSI3U C IIepepacIpeacieHueM XUIKNX Cpell B
OpraHusMe, HabIIOJAeMBIM U Yy KOCMOHABTOB. OTHAKO
Yy BBIBEIICHHBIX MBbIIIEil TaKOil OTBET OTCYTCTBYeT. B
M30JIUPOBAaHHBIX apTEPUSIX TOJIOBHOTO MO3Ta Y MbIIIIeit
nocje mnojeTa HaOogaeTcsl YMEeHbIIeHHe KaK KOH-
CTPUKTOPHBIX, TaK W OUWJISITATOPHBIX peakUWii, T.e.
npeObIBaHNE B KOCMUYECKOM II0JIETE IPUBOIUT Y HUX
K CYXEHWIO NMamna3oHa aJanTUBHBIX M3MEHEHUU U
MO3TOBOT'O KPOBOTOKA. Y MBIIIEH TIPU BBIBEIIMBAHUU
CIIBUT XUJIKUX Cpel B KpaHUAJIbHOM HaIlpaBJICHUN HU -
YTOXHBIN B CBSI3U C MaJIbIMU pa3MepamMu Tesia. B atom
CMBICJIE MBIIIM XyXe, YeM KpBICHI BOCIIPOU3BOLSIT
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MPOUCXONSIIIIUI B TIOJIETE CABUT XUIKAX CPEX Y YETO-
Beka. OgHaKO MPOUCXOASIINE B HEBECOMOCTH U3Me-
HEHWS, MTO-BUANMOMY, OMPENEIISTIOTCSI HE TOJIBKO Te-
peMelleHeM XUIKOCTH K TOJIOBE, HO U APYTUMU (pak-
Topamu, Jluteparypa Mo MO3rOBOMY KPOBOTOKY Y
KOCMOHABTOB HE OIHO3HA4YHAa, YaCTh MCCIIEIOBATEIEN
PETUCTPUPYIOT YBEIUYEHHBI KPOBOTOK W CHUKECHUE
COTIPOTUBJICHUS] MO3TOBBIX COCYIOB, YTO COIJIaCyeTCs
C YMEHBIIIEHUEM Ba30KOHCTPUKTOPHBIX OTBETOB apTe-
pUii MOJEeTHBIX MbIIIEH. [TpryeM Te 3Ke aBTOphI ITOKa-
3bIBalOT, 4To B ycnoBusix AHOT nuHeliHast cKopocTh
KPOBOTOKa CHUXKAETCS U COIPOTUBIICHUE YBEJINYMBA-
€TCsI, KaK 3TO MPOUCXONUT Y BBIBEIIIEHHBIX KPBIC

[Mo-BuayMoMy, MoOAEIbHBIE SKCHEPUMEHTHI He
BCerma BOCIIPOU3BOIST M3MEHEHMUsI, HaOIogaeMble B
noyiete. TeM He MeHee MTOJTyJYeHHBIE B MOJIEJIbHBIX 3KC-
MepUMEHTaxX 3HAHUST YPEe3BBIYAHO TTOJIe3HBI TSI pac-
KPBITHUSI MEXaHU3MOB, OITOCPEIYIOIINX aJANTALIAIO CO-
CyIIOB, B MOJICTaX.

dunancupoBanue padortnl: Ilporpamma dyHoa-
MEHTaJbHBIX HAaYYHBIX UccliemoBaHuili Ne 64.1. u 4ga-
ctuuno OKIT P® rema BUOH.
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I'MTT'AHTCKUE BEJIKN CAPKOMEPHOI'O IINTOCKEJIETA
N BEJIKU TEIUIOBOTI'O HIOKA KAK ®PAKTOPBI ITPOTEOCTA3A
B ITOIIEPEYHO-I1IOJTOCATbBIX MbBIIITIAX TMBEPHAHTOB
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MortexysipHble MEXaHU3MEI, JexXalllie B OCHOBE
YMEHBIIIEHUS CTEIICHU Pa3BUTHS MBIIIIEYHOI aTpodum
U TIOJIIe KU BAIOIIMe ITPOTeocTa3 (paBHOBECHE OEIKO-
BOIO COCTaBa) B MBIIILIAX THOEPHAHTOB, IIMPOKO 00-
CYXIaloTcs B IMocjaeaHue roabl. Lleas nccienoBaHus
3aKJIIovajach B IIPOBEPKE IIPEAIIOIOXEHUSI, YTO
CHUXKEHHBI! IMTPOTEOJIN3 TUTAHTCKUX OEJIKOB CapKo-
MEPHOIO IMTOCKeaeTa (TUTUHA U HeOyJIMHa) BO Bpe-
Msl olleneHeHUs (TopIiopa) B IMepUOM CIISTYKH, Ipe-
MMYIIECTBEHHBINI CHMHTE3 3TUX OEJIKOB B IIEPHOIBI
KpPaTKOBPEMEHHBIX IMTPOOYKIEHU B EPUOI CIISTYKHU, a
TakKe TojiepXXaHe KOHCTAHTHOTO CoAepsKaHMsI OeJ-
KoB TeruioBoro moka Hsp70 u Hsp90 B aToT mepuon
OyIyT BHOCUTH BKJIaJ B YMEHBIIICHUE CTEIICHU Pa3BH-
THUS aTPO(PUN MONEePEIHO-II0JIOCATHIX MBIIIIL JTUHHO-
xBocTtoro cyciauka (Urocitellus undulatus). B axcrniepu-
MEHTaX ObLIM MCITOJIb30BaHbI KMBOTHEIC CJIEAYIOIINX
9KCIIePUMEHTANbHBIX Ipyni: “JIeTHSIsI aKTMBHOCTD”,
“Onenenenue (topmop)”, “3MMHSIS aKTUBHOCTH”
(nmepuoanuyecky MOBTOPSIOIIMECS BpeMEHHBIE TIPO-
MeXyTKHM (He 6osiee CyTOK) MEXIy TlepruoaMu TOPIo-
pa). BeM MCHoab30BaHbI CAEAYIONINE MBIIIIILI: MUAO-
Kapad JIeBOTo XeJxyoodka, m. soleus, m. gastrocnemius,
m. longissimus dorsi.
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Metonamu JICH-renb-31ekTpodopesa U BeCTepH-
OJIOTTUHTa He OOHAPYXKEHO CHMXXEHUSI COIEpKaHMSI
HeOyJIMHA, OTHAKO BBISIBJIEHO CHIKeHUe (Ha 15—20%)
conepxaHus TutuHa, Hsp70 u Hsp90 B mbllax cyc-
JIMKa BO BpeMsl OLIETICHEHWSI B TEPHON CIISTUKU. B
MBIIIIAX aKTUBHBIX “3UMHMX”’ CYCIMKOB Habioma-
JIOCh BOCCTAaHOBJIEHUE COJIep>KaHUsI OEJIKOB TETIJIOBOTO
moka ¥ TutrHa. C MOMOIIBIO HEPaAUOaKTUBHOTO Me-
Toda ompeAesieHUsI CKOPOCTU cuHTe3a Oenka (SUn-
SET) 3apeructpupoBaH NpeUMYIIECTBEHHbIA CUHTE3
TUTUHA U HEOYJIMHA B UCCIEAOBAHHBIX MBIIIIAX B Me-
puona 3uMHel akTuBHOCTU. [Ipu 3TOM HabGMIOIATIOCh
yBelIMUeHUEe MacChl m. soleus, m. gastrocnemius 1 yBe-
JMn4yeHne o0bEMa MBIIIIEYHBIX BOJIOKOH m. longissimus
dorsi, a TakXe BBISIBIIeHa TEHACHIMSI K YBEJIUYCHUIO
MAacChl Cep/la Y aKTUBHBIX “3UMHUX” SKMUBOTHBIX. BbI-
BOJI: MoAAepXXaHe KOHCTAHTHOTO ColIep>XXKaHUsI TUTH-
Ha, HeOynmHa, Hsp70 1 Hsp90 BHOCHT BKJIam B yMEHb-
IIeHUe CTEeTIeHU Pa3BUTHUS aTpoGUU MOIEePeYHO-T0-
JIOCATBIX MBI JIMHHOXBOCTOTO CYCJIHWKA B TEPUO/I
CIISTYKU.

dunancupoBanue pabotel: PODOU 17-04-00326,
20-04-00204.
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CPABHUTEJIbBHOE U3YYEHUE AHTUHOIIMIIEIITUBHOTO JENCTBUA
A00B PASHBIX BU/IOB KOBP
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HMccnenoBaHuss B 00JIaCTU BBISIBJIEHUSI BEIIECTB C
aHTUHOLMIETITUBHBIMIA CBOMCTBAaMM U1 pa3paboTKa
aHaJIbIeTUYECKMX IIPenapaToB Ha X OCHOBE SIBJISIETCS
OJIHOM 13 aKTyaJIbHBIX TTPOOJIeM COBpEMEHHOI HayKU.
Ha ceronHsIHui 1eHb CYIIECTBYET OCTpast HEOOXOIM -
MOCTb B HOBBIX aHAJIbI€TUYECKUX CPEACTBAX, C MEHb-
IIUM CIIEKTPOM MOOOYHEBIX 3(P(PEKTOB IO CPAaBHEHUIO C
onvouaamu. B mocienHee Bpemsi, 1Jis1 U3y4YeHUs B3au-
MOIENCTBUS HOLIULIEIITUBHON M aHTUHOLMIIEITUBHOMI
CUCTEM M JNEWMCTBUS HAa HUX Pa3TUYHBIX 3K30T€HHBIX
aHaJIbIeTUKOB, UCIIOJIb3YIOTCS (KMUBOTHBIE SI/IbI.

HM3yyancsi aHTUHOLMLIENTUBHBINA 3(hEOEKT SI10B
KOOp IIpu neiicTBUM (hopMarHa BO BpeMsI OCTPOil u
BOCITAJIMTEIbHOM O0oJin. Snbl KOOp OBUIM MOTOOpAHBI
TakK, YTOObl MMEJIOCh Pa3iuuyue B UX DBOTIOLIMOHHOM
OpoucXoxXaeHnN. B HacTosIeM ncciaenoBaHuy ObLUIN
MCMOJIb30BaHHI SIIbl CpeaHea3nuaTckoit Koopsl Naja n.
oxiana (Caspian cobra) u Naja n kaouthia. u3 mogpona
Naja, nmorommx Koop Naja n. pallida v Naja n. nigri-
cincta w3 ioapona Afronaja, u Ophiophagus hannah u3
OTAEJIbHOI'0 poJa KOPOJIEBCKUX KOOp Ophiophagus.

BosezanutHoe nmoBeneHue Molei (ot 6 mo 12 oco-
Oeil B KaxXIoii rpyIme) u3ydanoch B TedeHUe 45 MUH
MyTeM peTUCTPAIlUU KOJINYeCTBA OOIM3bIBAaHUS /TIOKY -

CbhIBaHUS 3aJHEi JlallKu MpU BBeJeHUU (opMaiuHa.
5% pactBOp bopMannHa B 06beMe 20 MKJI BBOIUJICS B
3amHIoN0 Janky (intraplantar). Bece simbl KoOp BBOOM-
Juck B no3e 3 MKr/0.1 Mj1/MbIllb, BHYTPUOPIOIIMHHO
(intraperitoneal), 3a 15 MUHYT 010 MHBbEKLIUU PopMa-
JIMHA.

S nel nccaenoBaHHBIX BUIOB KOOP BBISIBUIIM cJ1aboe
CEHCHOWIM3HpYIOIIee BIUSIHIE Ha IepByIo (ha3y dop-
MaJIMHOBOI'O TeCTa M OTCYTCTBHE MPOTUBOOOJIECBOrO
JIEACTBUS B TEYEHUE TIEPBBIX S—10 MUHYT.

ITpu pazBuTUM BTOPOI1 ha3kl AeiicTBUS hopMaTHa
(ot 15-0i1 10 35-0if MUHYTHI) SIABI KOOP BhIKa3aJIu CTa-
TUCTUYECKU JTOCTOBEPHYIO aHTUHOLMIIETITUBHYIO aK-
tuBHOCTB (p < 0.01), Ipu TOM MX OeiiCTBUE OTIMYA-
JIOCh JIPYT OT JIpyTa Mo CTENeHU BO3ACHCTBUSI.

Jlydmmmu KaHauaaTaMy Ha o6e300J1MBalolee neii-
CTBHE SIBUJINCH SIIbI KPACHOM TLIIOIOIIEN U KOPOJICB-
CKOM KOOp. Anpl ¢ THTMOMPOBAHHOM YH3MMATHUUIECKOM
akTuBHOCTHIO PLLA2 Bo BpeMs pa3BUTHS BTOPOIi a3kl
(GOopMaIMTHOBOIO TeCTa BBISIBIISIIOT OOJIBIIYI0 AaHTUHO-
LULIENTUBHYIO aKTUBHOCTh, HO IIPpU 3TOM (ha3a BocIia-
JICHUS TIPOJIOHTUPYETCS.
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BJIUAHUE UBMEHEHUSA AKTUBHOCTU XOJIMHEPTUYECKOU
1 KATEXOJIAMUHEPTMYECKOI CUCTEM HA JIBUTATEJBHYIO,
ABIXATEJBbHYIO 1 CEPAEYHYIO JEATEJIBHOCTNA VY IINIOJOB KPbIC

© 2020 r. II. A. Taiinykosa'-*, H. /I BnoBuueHko!
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OnHoit 13 BaxXHEeHUIMX NpodieM (GU3NOIOTUN SIB-
JISIeTCST M3yYeHNE MEXaHU3MOB PETY/ISILIMN PUTMUYC-
CKOIM opraHu3alu (pU3noJI0rndeckux (pyHKIIMi, 0co-
OEHHO B IIPeHATaAILHEIN TIepro. 3HAYMTEIbHYIO POJIb
WTPalOT pa3BUBAIOIIMECs KaTeXoJaMHHepTrudecKast
(KA) u xonunepruueckas (XP) cuctempl. CyliecTByeT
KpaiiHe MaJjio HcClIefoBaHUil (PapMaKOJIOTMYeCKOro
BosneiicTBus pa3nnuHbIX KA 1 XP cpencTs Ha mIoabl
B YCJIOBMSIX in Vivo, YTO 3aTPyAHSET IOHMMaHNUE MeXa-
HU3MOB, IIPUBOISIIINX K Pa3BUTHIO TUCHYHKIIUIA Y HO-
BOPOXIEHHOTO.

Ha niomax KpbIC ¢ cOXpaHEeHHBIM TIIalleHTapHBIM
KpoBooOpamienneM Ha E17—E20 usydanu BiusiHue
aktuBauuu XP u KA cucteM mmocpeacTBoM BBEIEHUS
TiolaM MHTMOWTOpaA alleTUJIXOJIMHECTepa3bl 33epUHa
(3 Mr/KT) ¥ TIpeKypcopa godaMuHa U HopaapeHaInHA
L-AO®A (100 mr/kr). OTHOBpEMEHHO OCYIIECTBIISIN
peTUCTpaInio 3JEKTPOKAPAMOTrpaMMBbl U TThe30TpaMMy
TUIOHBIX JBUXXEHUI Y HECKOJIbKUX MionoB. Cepaey-
Hasl IesITeIbHOCTh OlIEeHMBaJlach IO CpeaHeit yacTtore
cepaeuyHbIx cokpameHuii (YCC) n mokazaTesisiM Bapu-
abenpHOCTU cepaeuHoro putMma (BCP). ¥ uHTakTHBIX
ionoB Kpbic Mexny E17 u E20 Ha 34% yBenmuuuBaeTcst
YCC. Anamu3 BCP moka3zai, uto Ha E17-20 npeo6ia-
JIal0T TYMOPaJIbHO-METa00JUYECKUE BIUSHUS, HO K
E20 nmons cuMIiaTM4ecKoil CUCTeMbl Bo3pacTaeT B
2—3 paza, XP B 1.5. AktuBanmsa KA cucreMbl 3Ha4M-
mbIXx nameHeHuit YCC y mimonos Ha E18 u E20 He BbI-
3biBaeT. AKTuBalMs XP cucTteM 3aMeTHOE BBbI3bIBAeT
ymeHbIearne YCC Ha E18 (30%) n E20 (24%). Ananms
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BCP nokasain, uaro nocie nabekuuu JJODA y miogoB
Ha E17—20 gonst XP u cumMnaTudyecKux BIUSIHUI yBe-
JIMYUBAETCS, a MOCJIe 33epUHA — YCWJIMBAIOTCS TYMO-
pajJbHO-MeTaboJIMUyecKue BIUSHUSI. MoTopHas ak-
TuBHOCTH (MA) mionoB B poHe TpeacTaBieHa KOM-
MJeKcaMU TeHepaJln30BaHHBIX ABMKeHWi Ha E17—18 n
mxepkamMu Ha E19-20. Ctumynsauus KA u XP cucrtem
BBI3bIBACT UIMTEIbHYIO TeHepajJu3oBaHHyi0 MA y
IUIOAOB Bcex BO3pacToB. IlosgBIISIIOTCS HE xapakTep-
HBIE 115 TUIOIOB aJIbTePHUPYIOIIYE IBVKEHMS KOHEY -
HocTeli. JIJ1sT MHTaKTHBIX IJIOO0B XapaKTepHbI 2 TUIIA
IbIXaTeabHBIX ABVKeHui (I/1): omuHOYHbBIE TIIyOOKIE
BIIOXY - racniuHTU U ¢ E19 - penkue anmu30abl pUTMU-
yeckoro peryiaspHoro abixaHus. Mubexkuus JODA
IUIOJAaM KPBIC BBI3BIBAET YBEJIMUEHHE B 2—6 pa3 KOJIU-
yectBa [/ o tumy racnuHroB Ha E17—E20, u pexe
BCTpEUYAIOTCSI 3MU30A4bI HENPEPBIBHOTO PUTMUYHOTO
neixanus Ha E19—E20. O3epud Ha E18 B 5, a Ha E19—
20 B 3 pa3za yBeIn4YMBaeT KOJIUYECTBO TACIIMHIOB U CO
2—3 MUH. MOSIBJISIETCS PETYJISIPHOE PUTMUYHOE JbIXa-
HUE UIMTEJIbHOCTBIO 10 20 MUH.

TakuMm o6pa3oM, yKe B IIJIOMHOM TIEpUOJie Pa3BU-
THUS y KPBIC UMEETCsI BICOKAsi YyBCTBUTEILHOCTh CEp-
JE€YHOM, IbIXaTeJIbHOM U MOTOPHOM CUCTEM K IpUMe-
HEHMIO IIpeIapaToB, aKTUBHBIX B oTHomeHun KX u
XP cTpyKTyp.

dunancupoBaHue paboThl: roc3agaHue MODB
PAH (AAAA-A18-118012290373-7).
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HEOJAPBMHUCTCKAA PEBOJIIOIINA:
ITPOBJIEMbI 1 ITEPCITIEKTHBbI
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IMossBienne TepMuHa “HEOJapBUHUCTCKAs PEBO-
monusa” (neo-darwinian revolution) BbI3BaHO HEOOXO-
IVUMOCTBIO 0003HAYUTh CMEHY ITapaIurMaTUKU, OIpe-
JeJISTIONIei TIOHMMAaHNe YeJIOBEKOM CBOEIO MECTa OT-
HOCUTENBHO XWBOH mipuponbl. Eciu mnpexHss
napagurMa AeKJiapupoBajia MOTPeOUTETbCKOE OTHO-
IeHue K IIPUPOIHBIM pecypcaMm, TO “HEOmapBUHUCT-
CKUIi” TIOAXOM, CBSI3aHHBIH C ITOSIBJICHUEM 3TOJIOTUU U
9KOJIOTUH, TIONYEPKUBAET HEBO3MOXHOCTD CYIIIECTBO-
BaHMS YeJIOBeKa BHE CBSI3U C XXKMBOI IPUPOIOI U He-
00X0IMMOCTh OepeXHOro OTHOILIeHUs K Heil. Havano
“peBoIOLIMKU” TIPUHATO OTHOCUTH KO BpPEMEHHU OT-
KpbeiTus ctpykTyphel JJTHK, a ee mpomomkeHneM craiau
pa6oTsl 1o atoioruu (Jlopenu, Tun6epren, @puin) u
npyrue. PazButre OMojioruu IpuBeiio K paaruKaalbHO-
My IIEPEeCMOTpPY psida ITOJOXEHMI, Ka3aBIINXCSI He-
OCTIOPUMBIMU: HATIPUMeED, O ITPEKpaIlleHUU 3BOTIOLNN
YyeJIoBeKa B CBSI3U C 3aMEHOM GMOJIOTMYECKOTO pa3BU-
TUS Ha COLIMAJIbHOE. DBOJIIOIIMOHHBIN MOAX0A K U3Y-
YEHNIO KOTHUTHUBHBIX ITPOIIECCOB O3HAYaeT OTKa3 OT
IpeacTaBICHUI 0 “HeIpeogoIMMOil IIpoIacTn”, pas3-
MEJISTIONIel KOTHUTUBHEIE CITOCOOHOCTU 4YejloBeKa U
KUBOTHBIX.
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ITonnMaHue TUHAMHWKHU Pa3sBUTHUS TEOPUU OMOIIO-
TMYECKOI 3BOJIIOLIMM HEBO3MOXHO BHE UICTOPUUECKO-
ro KOHTEKCTa, B KOTOPOM 3TO pa3BUTHE OBLJIO COMpPSI-
XKEHO C pa3dBUTUEM APYTUX HAyK, €CTECTBEHHBIX U Ty-
MaHUTApHBIX (MAesl eCTEeCTBEHHOTO OTOOpa B3sdTa U3
coumojiornu). O6parHoe BiusHHE (OMOJIOTMYECKOTrO
9BOJIIOLIMOHKW3MA Ha COLMaJIbHbIe, UCTOPUYECKHE U
Mp. HayKu) ele 6oJiee 3HaUUTEIbHO. HOo mMpUMUTUB-
HOE TIOHMMaHNe MEXaHU3MOB 3BOJIIOIIUY B psiie HAyK
(anTpOoMoJiorUs, 3THOTrpacdusi, UCTOPHS) 3aBEJIO B TEO-
peTudeckuii Tynmuk. ITouckm BBIXOmAa MPUBEIU K ITO-
MBITKaM OTKa3a KakK OT 3BOJIIOIIMOHN3MA, TaK M 3CCEH-
uaau3Ma (pacCMOTpPeHMs TIPU3HAKOB), YTO CTAJIO, IO
CyTH, OTKa30M OT HAyYHOU METOMIOJIOTUHN. DTHU MOMBIT-
KM TOJYYMJIM HOOACPKKY B MACOJIOTHM ITOCTMOIEP-
HM3Ma, OJHMM U3 TJIAaBHBIX “UICOJIOTOB” KOTOPOTO
cuntaercs M. dyko. HeogapBMHUCTCKUIT TOAXOI O~
Ka3bIBaeT, YTO 0a30BBIe IIOCTMOACPHUCTCKUAE UIEOI0-
reMpl “OMoroJuTUKA” MW “OMOBIIACTh”, BBEICHHEBIC
M. ®dyKo, TEepsSIIOT CMBICI, TTOCKOJbKY OCHOBaHbI Ha
yCTapeBIIMX, 4YyTh JIM HE COLMAa-TAPBUHUCTCKUX,
MpeaCcTaBJICHUSIX O OMOJIOTUH.

dunancupoBaHue paboTel: roc3agaHue MODB
PAH.
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IMMPUMEHEHUE MUHUCKOIIA JIUISI BU3YAJIN3AIINN AKTUBHOCTU
HEPOHOB I'MITIIIOKAMIIA
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B HacTos111ee BpeMs aKTyaJIbHOI 3agadeil B Helipo-
OMOJIOTUYM CTAHOBUTCS BU3yaIU3allvs HE TOJIBKO MOP-
dosiornu HeiipoOHOB, HO M HEMPOHAJIFHO aKTUBHOCTH
in vivo, 4TO MOCTUTAETCSI C TIOMOIIBIO CHEIAATbHBIX
CEHCOPOB, KOTOphIe (IyopecUUpyIoT MpU U3MEHEHUU
KOHIICHTPAIIAN PA3JIMYHBIX MOHOB, HAalIpUMeEP, Kalb-
1ys. MHorve coBpeMeHHbIe MeTONbl (PIyopecleHT-
HOU MWKPOCKONHWU TIO3BOJISIIOT PETUCTPUPOBATH aK-
TUBHOCTb HEUPOHOB in Vivo, OJHAKO UX MPUMEHEHUE
UMEET PSINl CEPhE3HBIX OTPAHUYECHUI, 2 UMEHHO: HEO0-
XOOUMOCTh (pUKCALIUU 3KCIIEPUMEHTATIBHOTO XUBOT-
HOTO, HU3KYIO CKOPOCTbh CKAHUPOBAHUS, CJIOXKHOCTh U
JIOPOTOBU3HY MCTOJb30BaHUsl. OpUTMHAIBHBIM IO/ -
XOZIOM, TIO3BOJIUBILIVM PELIUTh HEKOTOPHLIE U3 Mepe-
YUCJIEHHBIX TTPOOJIEM, CTAJIO UCTTOJIb30BaHNE OOHO(O-
TOHHBIX MUHUATIOPHBIX (PITyOPECIIEHTHBIX MUKPOCKO-
noB — wMuHUCKoNoB (Miniscope). OHU UMEIOT
HeOOoJIbIIIMEe pa3Mephbl TMPU XOPOIIEM pa3pelieHNH!,
pa3MenIaroTCs Ha TOJIOBE XKUBOTHOTO U HE MELLIAIOT ET0
CBOOOTHOMY IBUKEHUIO, YTO AEaeT BO3MOXHBIM WX
WUCIIOJIb30BAaHUE B XOJI€ MPOBEIECHUS MOBEICHYECKUX
TECTOB.

st OLIeHKW U3MEHEeHUsI aKTUBHOCTU HEMPOHOB C
nomMolbio Miniscope MCHONMb3YIOTCS pa3IMUHbIe WH-
JUKATOpbl, HAIlpUMep, TeHETUYECKU KOIUPYEeMBbIil
KaJibLiMeBblit nHAMKaTop GCamp, ceHCOpPbl MOTEHIIM -

100 pum

(IL—]

30 um

[ —

ajla Ha MeMOpaHe M Op., YTO JejiaeT JaHHBIII METO/I
NEepPCrEeKTUBHBIM B U3y4eHUU HEWPOHaIbHOI aKTUB-
HOCTU. YUTOOBI ITOHSTH CBSI3b MEXAY AaAKTUBHOCTBIO
HEMNPOHHEBIX 1IeTIell ¥ MOBEASHUEM, MOXHO HCIIOIb30-
BaTh OIITOT€HETUKY M OMHOBPEMEHHYIO PETUCTPALINIO
KaJIbIIMEBOTO CUTHAJIa B MO3re CBOOOTHO TepeMeliao-
IIVXCS JKMUBOTHBIX.

B JIaGoparopum MonekynsipHoit HeliponereHepa-
mun (JIMH) CIIGITY mposeneHbl paboOThl MO OCBOE-
HMIO METOAUKM UMIUIaHTaluu Miniscope nJjisl BU3ya-
J3aly HepOHOB TUIIIIOKaMIIA in vivo. B Xone ux BbI-
MOJIHEHUSI ObLJIU PEIIEHBI CIeAyIoIIre 3aJaul:

1) urmxextupoBaH Bupyc (AAV2-GFP) npu nomo-
111 CTEPEOTAaKCUUECKOI1 ONepalnu;

2) ummiantupoBaHa GRIN-nuH3a (rpagueHTHast
JMH3a) W1 (POKYCHUPOBKHM (IIyOPECLEHIMU C ITOJIS
HEMPOHOB;

3) 3akpemieH Miniscope Ha HEMOABUKHOE OCHOBA-
HUE.

brin Takke ONTUMU3UPOBAH aJITOPUTM MPOBEIE-
HUSI CTePEOTaKCUYECKUX ollepaliuii Mo BBEAECHUIO
Bupyca (AAV2-GFP). [Ins npoBepKu TOYHOCTU BBE-
JIEHUS BUpYCa B TMIIITOKAMM ObLIN CeJIaHbl CHUMKH
Ha KoH(doKalbHOM MHUKpockome (puc. la, 10) Bo
BpeMsi CTepeOTaKCUUYECKOI onepaluy NpoBOAUIOCH
yaajJeHue CJI0eB Mo3ra J0 KOCOTO XOJa BOJIOKOH

Puc. 1. (a, 6) — Buzyanuzanmus HeitpoHoB CAl o6mactu runmnokamiia, akcrpeccupyomux GFP B cpe3ax (a — yBenuuenue 10x,
6 — yBenuueHue 40x), (B) — Xoa HEMPOHHBIX BOJIOKOH B TUMIIITOKAMTAJIBHBIX 00J1aCTH, ( T) — in Vivo CHUMKM 00JIaCTY TMITITIOKAM -

1a MBIIIY ¢ TToMollbio Miniscope.
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runnokammna (puc. 18). ITociae ummiaantanum Mini-
scope ObLIM BU3YyaJU3UPOBaHbl HEUPOHBI TUIMIIO-
KaMIaabHOW oOsactu, skcrnpeccupywinue GFP
(puc. 1r). Takum oOpa3oM, MeTOIMKa MMILIAHTA-
nun Miniscope ¢ mocienymoolneil Bulyaau3alueid
aKTUBHOCTU HeuWpoHoB rumnmnokammna B JIMH mo-
ctaBjieHa. B nmanbHeililieM Tpeamnosiaraercs ee uc-
MOJb30BaTh [JIsI MPOBEAEHUS KaJlblIMEBOrO MMa-
JIKWUHTA in Vivo B TIOBEIEHYECKUX TECTAaX Ha MbIIIaX-

KYPHAJI DBOJIOLIMOHHON BUOXUMUU U ®U3UOJIOTUN

MOOCIAX HCﬁpOHCrCHepaTHBHBIX 3a60JICBaHHﬁ, B
TOM 4YHUCJIE, 10 U ITOCJIC OINITOTEHETUYECKOM CTUMY-
JIAOWHW KJICTOK aCTPpOTJINN.

duHaHcupoBaHue pabOTBI: TIpU  TTOOACPIKKE
Cankr-IleTepOyprckoro moJuMTeXHNUECKOTO YHUBEP-
cureta IleTrpa Benmkoro B paMkax mporpamMMBbl TTOBBI-
IIEeHUsI KOHKypeHTocmocooHoctr 5-100, PH® 20-65-
46004.

TOM 56 Ne 7 2020
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CUCTEMA PETUHOEBO# KUCJIIOTHI KAK BO3MOXHbBIIA ®AKTOP
DKCIHHEPUMEHTAJILHON JOMECTUKALIMU XXKNBOTHBIX

© 2020r. IO. D. I'epoexk
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IloBenenue, cormacHo O. Maiipy, UAET B aBaHTap/ie
sBomouuu (1963), 4TO OTHOCHUTCS M K 3BOJIIOLIMOH-
HBIM U3MEHEHMSIM, ITPOU3OIISAIINM IIPU JOMECTUKA-
1y XXuBoTHBIX (Belyaev, 1978). YHuKanbHOI 1 IIMPO-
KO TIPU3HAHHOI MOJAEIbIO JOMECTUKAIIUU SIBJISIIOTCS
cepeOpuCcTO-4EPHBIE JIMCUIIBI, CEJIEKTMPOBAaHHEBIE B
NHul' CO PAH uckiao4uTeabHO TI0 TTOBEIEHUIO O
otHoweHMIo K 4denoBeky (Trut et al., 2009). ITapain-
JIEIBHO BEOAYTCS MCCISIOBaHMs Ha CEPhIX KphIcax, II0-
JIY4EHHBIX C TTIOMOIIBIO TOg00HOTO0 Xe oToopa (Plyus-
nina et al., 2009). Hapsiny ¢ KOpeHHBIMUA U3MEHEHMUSI -
MU MOBEASHMSI TI0 OTHOIICHUIO K YEJIOBEKY, Y JIMCUILL 1
KpBIC TTPOU30LIEN pPsia MOPGPOPU3NOTOTUIECKIX MO-
mudukanmnii. Ux BOSHUKHOBEHME OIMChIBAETCSI TUIIO-
Te30i, IIpearioaarampllneii n3MeHeHe pabOThl TEHOB,
CBSI3aHHBIX C MUTpalMel KJIETOK HEpPBHOTO IpeOH:,
KOTOPOE€ MOXET BbI3bIBATh HAPYIIEHNUE B Pa3BUTUU PSI-
Ia nepudepudecknx opraHoB 1 TKaHen (Wilkins et al.,
2014). OgauM 13 cIabBIX MECT 3TOM TMIOTE3HI Mpe-
CTaBJISIETCSI MaJiasi BEPOSITHOCTh OTOOpa IO TeHaM paH-
HEro pa3BUTHsI, KOTOpPBIE HE CBsI3aHBI C (POPMHUPOBa-
HUEM LHEHTPAJIBbHONH HEPBHOM CUCTEMBI U MIOBEICHUS.

HJ’IH IIOMCKa MEXaHMN3MOB BOBHUKHOBCHUA NU3MCHC-
HU IIpU JOMECTUKaALIlU OBLIU UCITOJIb30BaHbI JaHHBIE

napauleIbHOTO CEKBEHMPOBAaHUS T€HOMOB W TpaH-
CKPUNITOMOB PYYHBIX I arPECCUBHEBIX JIMCUILI, aHAIU -
3a HeliporeHe3a B TUINIIOKAMIIe B3POCJBIX JIMCHII,
OT-ITHP runmokammna KpbIC W JUCHUIL, MOBEIcHYE-
CKHUX TECTOB KPBIC Ha COLIMAJIbHOE MOBEACHUE U IIPO-
CTPAaHCTBEHHYIO ITaMSITh KaK IIPY CTAaHAAPTHOI AUETE,
TaK U C pa3IMYHbIM COAEepKaHMEeM BUTaMHUHA A, 4TO,
BEPOSITHO, MOIJIO M3MEHUTh TEYECHHE IOBCHMJILHOTO
HelporeHesa.

BrickazaHo TipeanosioXeHne O BaXXHOUW poiu CU-
cteMbl peTuHoeBoii KucioTsl (PK) — MetaGonura Bu-
TamuHa A. HekoTopble reHbl (hepMEHTOB CHUHTE3a U
nerpagaiyu PK m3MeHMIM CBOIO 3KCHPECCUIO IO
Bo3aeiicTBEeM oTOopa. [1pu 3TOM OHM, TTO-BUAUMOMY,
Y4aCTBYIOT HE TOJIbKO B PETYJISILIUM MTOBEIEHUS U Hell-
poreHe3a B3pOCJbIX XXUBOTHBIX, HO, BO3MOXHO, B M-
OpuoreHe3e pu (OpMUPOBAHUN HEPBHOU TPYOKH U
MUTpaLIMU KJIETOK HEPBHOTO IPeOHSI.

Taxkum o6pa3oM, ITOTydeHHBIC pe3yJILTATHI ITOIIeP-
>KWBAIOT TUIIOTE3Y “HEPBHOTO I'PeOHSI” U yKa3bIBaeT Ha
BO3MOXHYIO KJIFOUEBYIO poJib cucTeMbl PK B momecTu-
Kaluu.

®dunHaHcupoBaHue padbotsl: PH®D 19-74-10041.
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MEXAHU3MBI PETYJIAIIUA HEVMPOTEHE3A TUIIIIOKAMIIA
Y B3POCUIBIX KPBIC B YCJIOBUAX
AHTUOPTOCTATUYECKOI'O BBIBEIIIMBAHUA

© 2020 r. M. B. I'mazosa'-*, A. C. Bepe3osckas!, E. B. Yepuurosckas',
A. A. Haymosa!, C. JI. Hukomnaesa!, C. A. Teiranos?, b. C. Illenkman?
' @IBEYH Hucmumym 360a104uonoii pusuonoeuu u ouoxumuu um. .M. Cevenosa PAH, Canxm-ITemepbype, Poccus
2 Huemumym meduxo-6uonoeuueckux npobnem PAH, Mockea, Poccus
*e-mail: MGlazova@iephb.ru
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HeiiporeHe3 B M03re B3pOCIBIX MJIEKOIUTAIOIINX
OrpaHWYeH IBYMSI OCHOBHBIMM HUIIIAMU — 3TO CyOrpa-
HYJISIpHasi 30Ha 3y0uaToii MU3BMJIMHBI U CYyOBEHTPUKY-
nsipHast 30HBL. [Ipu 3TOM eciu B CyOBEHTPUKYJISIPHOM
30HEe HeliporeHe3 — BeJIMYMHA ITOCTOSTHHASI, B CyOrpa-
HYJISIPDHOM 30He 3yOUaToil M3BUJIMHBI 3TO AUHAMUYE-
CKUIi IPOLIECC, 3aBUCSIINI OT MHOTHX (paKTOpoB. Tak
MOKa3aHo, YTO (pu3MUeCcKre Harpy3Ku 1 oboramieHHast
cpela CTUMYJIUPYIOT HeMporeHe3, TOTJa KakK CTpecc
MIPUBOIUT K ero cHIDKeHUI0. C IpYyroii CTOpOHbI, TUIT-
MOKaMII SIBIISIETCSI OMHWM W3 KITIOYEBBIX 3BEHBEB B
KOHTpPOJIE KOTHUTUBHBIX ITPOLIECCOB, a YPOBEHb HEM-
poreHe3a KOppeJupyeT ¢ IBUTaTeIbHOM aKTUBHOCTbBIO
M KOTHUTUBHBIMHM (GyHKIUAMHA. OgHAKO (PyHKIIMO-
HaJIbHOE COCTOSIHME TUITIIOKAMIIa B YCJIOBUSIX KOCMM--
YeCKOTO MoJjieTa WJIM CUMYJIMPOBAHHON MUKPOIPaBU-
TaIlM OCTaeTCsd MaJloMccleIoBaHHOM obOiacThio. B
KayecTBe MOJEIU TIpaBUTALIMOHHOM pasrpy3Ku MC-
MOJIb30BaJIM METOH, AHTUOPTOCTATUYECKOTO BBLIBEIIIM-
BaHUS. DKCIIEPUMEHTHI MTPOBOMMIN HA caMIlaxXx KpbIC
nuHuM BucTtap, KoTopble ObLIM pa3aesieHbl Ha 2 TPYyII-
MBI: KOHTPOJIb 1 BEIBeIIMBaHMWE. JIJTUTEIbHOCTH BEIBE-
mMBaHUs cocTasisiia 3, 7 u 14 naeit. PesyabraThl mo-
Kas3aJii 3HAYMTeJIbHbIe CHMXKEHME Yuciia HEMPOHAJIb-
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HEIX TTporeHUTOpHBIX KieToK (HCK) yxe yepe3 3 mHs
BBIBEIIIMBAHMS, a 4epe3 7 HHEUW TakKe CHIDKAJICS W
ypoBeHb Ipoiudepannn HCK. Hamm ganHbie moka-
3amm u3MeHeHMs aktuBHoctu ERK1/2, Akt u PKA
CUTHAJIBHBIX KaCKaI0B, OCHOBHBIX PETYJISITOPOB Hell-
poHaibHOU mponudepaliuu U AUDGEPEeHIMPOBKU.
Takke 3HAYUTENIBHO CHUXKAJICS YPOBEHb aKTUBHOCTU
[IyTaMaTeprudeCcKoi CUCTEMBI, YTO MOXKET OKa3bIBaTh
HeraTUBHOE BJIUSIHWE Ha YypOBeHb HeMporeHesa, IO-
CKOJIBKY IJTyTaMaT Y4acTBYET B PETYJISILIUN CO3PEeBaHUSI
HCK. Anann3 TpaHCKpUIIINOHHBIX (DAKTOPOB ITOKA-
3an aktuBauuio CREB, onHako aTa akTuBalus oTMe-
yaJiach TOJILKO B IpaHYJISIPHBIX KJIeTKaxX 3youaToii 13-
BIUIMHBI Yepe3 3 ITHS BBIBEIINBAHUS. AKTUBHOCTD C-
Fos HanmpoTuB cHuKanachk K 14-my mHio. Takum obpa-
30M, aHTUOpTOCTaTHUYeCKasl pas3rpy3Ka NPUBOIUT K
CHIKEHUIO YPOBHS HEMpOreHes3a, YTO COMPOBOXKIACT-
Csl HapyUICHUSIMU PadOThl BHYTPUKJIECTOYHBIX CUT-
HaJIbHBIX KacKaJoB, OTBETCTBEHHBIX 3a Mposudepa-
LU0 M HEMpPOHAJIBbHYIO T HepeHINPOBKY.

dunancuposanue pabotel: POPU 20-015-00062,
PO®®U 17-29-01029-0fi_m, roczananue UDDHE PAH.
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PETYJIALIUA THIIOTAJIAMO-TUITIO®U3APHO-AAPEHOKOPTUKAJIBHOI
CUCTEMBI Y KPBIC IUHUU KPYIHIMHCKOTO-—MOJIOAKNHOM
HA PA3HBIX CTAAUAX SIINJIEIITOI'EHE3A
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IMokazaHo, YTO 3MUJIETICHSI COMTPOBOXKIAECTCS TUCPe-
TyJsuMeit  TMIoTalaMo-TuIodu3apHO-aIpeHOKOPTH -
kanbHOM cuctembl (ITAKC). OnHako MexaHU3MBI,
Jiexaiue B ocHoBe HapylieHusi pabotel [ TAKC mpu
SMUJIETICHU, 10 CUX TIOP OCTAOTCS HeU3ydyeHHbIMU. Lle-
JIbIO JAHHOTO UCCJIENOBAaHUS SBJISJIOCH OLIEHUTh aKTUB-
HocTh ITAKC m 3Kkchnpeccuro TTIOKOKOPTUKOWIHBIX
peuenTopoB (I'P) B rumoranamyce M rummokamiie y
Kkpbic tuHun KpymmHckoro—MonoakuHoit (KM) Ha
Pa3HbBIX CTAIMSIX STMUJIETITOIeHE3a.

B paGoTe Ob111 MCTIONB30BaHbI CaMIIbl KPbIC TUHUU
KM, reHeTrnuecku nmpeapacrnoioXXeHHbIE K ayTUOreH-
HBIM Ipunaakam, 1 JTmHunu Buctap. Takske ObLIM TIpO-
aHaJIM3MPOBaHBI JIBE TPYINbI Kpbic JUHUM KM: KOH-
TPOJIbHbIE XXUBOTHBIE U KPBICHI, TTOJABEPTIIMECS €Xe-
JHEBHBIM 3BYKOBBIM CTUMYJSLMSM T10 MPOTOKOIY
kuHauHra (25 crumynsiuit). Coagepxanue I'P, kop-
tukonubepuHa, ¢pocho-CREB, IOMK, AKTT ompe-
JENISIIA € TIOMOIIBI0 UMMYHOTMCTOXUMUYECKOTO Me-
Toda U BecTepH-0J10T aHanu3a. KoHueHntpanuwo AKTT
U KOPTUKOCTEPOHA B CHIBOPOTKE KPOBU OTIPEIEIISIIN C
TMOMOIIbI0 UMMYHO(hEPMEHTHOTO aHaIn3a.

brino mokaszaHo, 4To ypoBeHb I'P B MenKOKIIeTOU-
HOI YacTW TapaBeHTpUKyJsipHoro sinpa (MullBS) y
KpbIc TMHUY KM ObLT 3HAUUTETBHO HIXKE, UEM Y KPbIC

muHuKn Bucrap. DTo cCONpoOBOXIAIOCH IMTOHMKEHHBIM
Ccoliep>KaHUEM KOPTHKOJIMOeprMHa B HapyKHOI 30HE
cpeanaHoro Bo3BhilieHUs (H3CB) u moBBIIIEHHBIM
ypoBHeM (pocho-CREB, IOMK u AKTT B anenoru-
nodmuse.

AynyoTreHHbIA KWHIUIMHT HPUBOIMJI K IIOBBIIIE-
HUI0 conepxaHus I'P B runmmokamrie, Ho He B MullBS,
YTO OBLIO COMNPSKEHO CO CHUXKEHUEM COAEPKaHUS
docho-CREB, ITOMK u AKTT B ageHorumnodpuse, a
TakXKe co cHimkeHneM KoHOeHTpannn AKTI B kpoBmn.
I1pu 3TOM y 3MMAEeNTU3UPOBAHHBIX KpbIC JuHUU KM
ObLIO OTMEUEHO 3HAYUTEJIbHOE MOBBIIIEHUE MAacCChl
HaAIIOYEYHMKOB 1 YPOBHSI KOPTUKOCTEPOHA B KPOBHU.

ITonyyeHHBIe JaHHBIE CBUAECTEILCTBYIOT O TOM, UTO
s Kpbic TMHMUM KM xapakTepHa ITOBBIIIIEHHAs aK-
TUBHOCTB IIeHTpanbHBIX 3BeHbeB [ TAKC, BeI3BaHHas
ocliabJieHeM TOPMOXEHUS KOPTUKOJINOEpUHEePTHIEe-
CKUMX HEMPOHOB MO MEXaHU3MY OTPULIATEIBHOM 00paT-
HOM CBSI3U. AYIUOT€HHBI KWHIJIMHT IIPUBOIMI K
CHMXKCHUIO aKTUBHOCTU aleHOTrunodusa, KOTopoe
BBI3BAHO YCUJICHUEM TOPMO3HOM PETYISIIUM 10 MeXa-
HU3MY OTPUILIATE]ILHOI 0OpaTHOI CBSI3MN.

®dunancupoBanue pabotel: PODU 18-34-00882.
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TPAHCKPUIITOMHBIN AHAJIN3
“ITPOCTbBIX” UMMYHHbIX CUCTEM:
TPACCUPOBAHUE KIIOYEBBLIX COBBITUI
B OBOJIOIINN CUCTEMbI KOMIUVIEMEHTA

©2020r. A. M. I'opOymmn
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ITpoaHanu3upoBaHbl IPOUCXOXKIEHNE U BOTIOLUS
MOJIEKYJISIPHBIX aKTUBATOPOB KOMIUJIEMEHT-OA00HBIX
cucteM nmMmyHureta y Lophotrochozoa. UccnenoBa-
HbI OOIIEIOCTYITHbIE TPAHCKPUIITOMBI TIpebuiaTepuii
U OunaTtepalibHbIX BUAOB MYTEM KapTUPOBaHUS TaK-
COH-CIEeM(UIHBIX MOJEKYISIPHBIX COOBITUI Ha pU-
JioreHeTUYeckoM aepeBe. [TokazaHo, UTO cpeau Bcex
aKTUBATOPOB ABOJIOLIMOHHO TEPBUYHBIMU SIBISIOTCS
o6enku ¢ ClgL-cneuubuyHoit TOMEHHON apXUTEKTY-
poii. [IBe BriepBble onucaHHble Yy Lophotrochozoa ce-
puHoBBIe TIpoTea3dbl MReM1 1 MReM?2 noreHLnaib-
HO MOTYT KOMIIEHCUpPOBaTh TIOTEPI0 MCXOIHOTO
MASP-0pTOI0rM4HOTO ITeHa U OeiCTBOBATb B KOM-
mekce ¢ Clql kak “TipoTo-akTUBaTOp” 3BOJIIOIIMOH-
HO-JIpeBHEro “rporo-komiuiemMeHTa”. IlpemioxeHa
HOBasi MOJEJb 3BOJIIOIIMM CHUCTEMbl KOMILIEMEHTa,
npeAcKas3blBalollasi, YTO MHOTOYMCIIEHHBbIE TaKCOH-
cneludUYHble JTMHUU KOMILJIEMEHT-TIOAOOHBIX CU-
CTEM IOSIBUJIMCh U3 CTBOJIOBOIO “aHTUYHOIO” MOJe-
KyJISIpPHOTO KOMIUIeKca. BriepBble MOSIBUBIINCH Y 00-
11IeTO MpeaKa UeJOMUUECKUX XKUBOTHBIX, “aHTUYHBII
TYMOpPaJIbHBIA KOMILUIEKC COCTOST U3 MOJIeKy/bl TEP,

obmrero mpenka TEP-accoummmpoBaHHBIX mpoTeas
(C2/Bf/Cf/Lf), obmero mnpeaka MASP-1ono6GHBIX
npotea3d (MASP/Clr/Cls, MReM1/MReM?2) u MmyJib-
TUMEPHBIX pacrio3Halomux 6eiakoB (Clg-, MBL- u
FCN-romonoru). JdanbHeiiiass 3BOJIOIIMOHHAS CIIe-
HUau3alus U AuBepcUdUKalIMs 3TOTO KOMILIEKCa
OCYIIECTBJISUIMCh HE3aBUCUMO U TaKCOH-cHelupuy-
Ho. [IpuMepamMu SIBISIIOTCSI CUCTeMa KOMILJIEMEHTa Mo~
3BOHOYHBIX JKMBOTHBIX M KOMILIEMEHT-TIOJO0HBIN
KOMIIJIEKC MOJUTIOCKOB Apogastropoda. IlocnemHmit
BKJIIOYAET BMEYATISIONIUNA MacCUB BapuaOeIbHbBIX
pacrio3HapIux 0eJKOB JeKTUHOBOI npuponsl VIigl,
romonornyHbix C1q, MBL, FCN u npyrum JieKTUHaM.
TpaHCKPUIIIIMOHHEBIN OTBET (PUOPMHOTeH-POACTBEH-
HeIX VIgL-nektunoB cemeiictBa FREP, QREP u
SREP Ha 3apaxeHnue moiniocka Littorina littorea Tpe-
martonoit Himasthla elongata, KoppelImpyeT ¢ 9KCIpec-
cueil mporeazsl MReM1 u nopmepXuBaeT MHpenio-
>KEHHYIO B UCCIEAOBAHUU MOJIEIb.

dunancupoBaHue paboThl: roc3agaHue MODB
PAH AAAA-A18-118012290373-7.
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I'PABUTALINA KAK ®PAKTOP ®OPMUPOBAHUA
WHTEIPATUBHON JEATEJIBHOCTU MO3TA
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B mmocinennmne rogbl oTMedaeTcs pocT MHTepeca 1cC-
cienoBaTesieil pa3HbIX CIIEIIMAILHOCTEN K ITpodaeMam
HejlocTHOCTU. B cdepe HelipoOuroIornu 3ToT MHTEpEC
MPOSIBJISIETCSI B CTAHOBJIEHUM KOHIICITIIMM MHTErpa-
TUBHOM IeSATeIbHOCTU rojoBHOro Mmo3ra (/1 I'M) ue-
JIOBeKa. 3HA4YeHWE 3TON KOHUIENIUW I KIMHUYEe-
CKOM MeIUIIMHEI TPYIHO IIepPeOLeHUTh. YXKe ceifuac
CTAaHOBUTCS SICHO, 9YTO 00JIE3Hb KOHKPETHOIO YeJIOBe-
Ka HECBOJIMMa K MOPaXXE€HUIO TOJIbKO OTHOIN WU He-
CKOJIBKUMX CTPYKTYP, a BEICTYIIAeT KaK MCKaXXeHHE BCeit
MHTErpaTUBHOMN AesiTelbHOCTU Moara. M Takke siCHO,
YTO MO3T UMEET UMMaHEHTHbIE, CUCTEMHBbIE, MEXaHU3-
MBI CAMOBOCCTAHOBIIEHUS. DPPEKTUBHOCTD JICUeOHO-
peadWJIMTAIIMOHHBIX CTPATETUA ONpeaesIsIeTCsT TEM, Ha-
CKOJIbKO YCIEIIHO HaM YIAeTCsI BOCCTAaHOBUTB/3aIly-
CTUTh 3T MEXaHU3MBbI, 2 BOBCE HE T€M, B KaKOil Mepe
MBI OKAa3bIBaeMCSI CIIOCOOHBIMM M3JIEUUTh/BOCCTAHO-
BUTb CTPYKTYpHBbI€ MOBpeXaeHus. Takoii moaxom Tpe-
OyeT OoJiee TIYOOKOrOo TMOHUMaHUSI MPUHIIUIIOB Opra-
Hu3aunu v noaaepxanusa MJ1 I'M, B nepByto ouepenn —
(baKTOpOB MHTETPAILIMM MO3TOBOI NEeSATEIbHOCTHU, CO-
CcTosIIIell M3 OECUMCIIEHHOTO MacCHUBa MMITYJIbCHBIX
TTOTOKOB — KaK a(@epeHTHBIX, TaK 1 SHAOTCHHBIX.

HNurerpatusHas nesteabHocTh 'M B HopMe, paBHO
KaK U €€ MCKaXXEHUs MpPU pa3InudHBIX BHOAX I1aTOJIO-
T, MOXET OBITh M3y4eHa OTYACTH C ITOMOIIIBIO TEXHO-
JIOTWI HEIPOBU3yaTU3alIMH, YTO TPEOYET CIOKHEUTIIEH 1
JIOPOTOCTOSIIIEH aIrmapaTyphbl, T100 C IIOMOIIIBIO HCCIIe-
JIOBaHUS 3aKOHOMEPHOCTEMN MPOCTPAHCTBEHHOM Opra-
Hu3amuu DI, [lociaenHee, B CBOIO odepenb, HyXKOa-
€TCSd B aAeKBAaTHBIX MAaTEeMaTUYECKUX MHCTPYMEHTax
ISt o0paboTKM maHHBIX HaTuBHOII DOI. B mosce-
MTHEBHOM MNPAKTUKE MNPUMEHSIOTCS HCKIIIOYUTEIBHO
JIMHENHBbIE METOAbI, MPEUMYIIECTBEHHO OCHOBAHHbBIC
Ha KOppeJsIIMOHHOM aHaimm3e. OMHaKO MX BO3MOXKHO-

CTU, OCHOBaHHBIE Ha BOJIbHBIX JOITYIIIEHUSIX O CTALIO-
HapHOCTU DI, CyllIeCTBEeHHO OrpaHUYEeHBI.

IIpuMeHeHre MeTOAOB HEJTMHEHOI CTATUCTUKU, B
YaCTHOCTH — TTOKa3aTeisl KOppessiliIMOHHOTO OTHOIIIe-
HUS, OTKPBIBAIOT MPUHILIMITUAIBHO HOBbIE BO3MOXKHO-
CTU B W3YYEHUM MPOCTPAHCTBEHHOI OpraHu3aluu
BT n mexaddepeHTHBIX B3aUMOECTBUIA.

Hamu MHorojeTHHe HCCIEOOBaHMUS B 3TOM Ha-
MpaBJIeHNN, TPOBOAUMBIC CPedy ITAlIMEHTOB IICHUXO-
HEBPOJIOTUYECKOTO MPOMUIIST, MOTYYaBIINX JIEUSHHUE C
IpUMEHEHUEM METOJIOJOTUA HEHMPOMOAYJISIUN, B
MEPBYIO OYepelb — BECTUOYIISIDHON Nepeleniu, mo-
Ka3ajii, YTO BaXKHEUIIINM CUCTEMO- U CPenoodpasyro-
1M GpakKTOpOM MHTErpallii MO3TOBOIl AeSITeIbHOCTH
SIBJISIETCST BeCTHOYJIsipHasa addepeHTalns, B NepBYyIO
ouepeab — ee BeCTUOyocTaThYecKas COCTaBIIsSIIoNIasl,
KOTOpasl, C OpeIeICHHBIX ITO3ULINIT, MOXET OBITh pac-
CMOTpPEHAa B Ka4eCTBE BBIASICHHOTO I'PaBUTALIMOHHOTO
aHanuzaTopa/netekropa. Ero meHTpajabHasi posib 3a-
KJIIOYAeTCs B OpUeHTalM BeeX apepeHTHRIX U SHI0-
T€HHBIX IOTOKOB OTHOCUTEILHO BEKTOpAa rpaBUTAIINM,
YyTO oOecreynBaeT MX ITOJHOLEHHBIM CHUHTE3. DTOT
BEKTOD SIBJISIETCSI SAMHCTBEHHOM €CTECTBEHHOI KOH-
CcTaHToOM B 6Mocdepe 3eMan M, COOTBETCTBEHHO, MO-
JKET pacCMaTpUBaThCs KakK periep BceX “BHYTPUMO3TO-
BBIX Mojeseli” cpeabl OOUTaHUSs, OMPEACSIONINX 11ie-
JICHampaBJieHHOE II0BeIeHe MHANBUIA B 3TOI cpene.
B ycnoBusix matonoru (popMUPYIOTCS TaTOJOTUYe-
ckue GyHKIMOHAIbHbIE CUCTEMEI, BEAYIIIHE K pacIiamy
9THUX Moaeien u K nckaxenuto M1 I'M. Pe3koe yrue-
TeHHE TpaBUTALIMOHHON addepeHTalI MO BIUSHU-
eMm B/l coznmaeT yciioBust 115 TJTy00oKoro nepedopmMatu-
poBanus Beeit U/ I'M, uTo u onpenelsieT sIpKyro 6J1a-
TOTIPUSATHYIO TUHAMUKY Y MallMEHTOB, OTPaXxascCh B
3aKOHOMEPHBIX M MACIITAaOHBIX IIepecTpOiKax IaT-
TEPHOB MPOCTPAHCTBEHHOIT opraHmn3annu DI,
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AKTUBHOCTb MUTOXOH/JPUI1 B TUAJIN3ATE
Y XKMBOTHBIX C DKCIIEPUMEHTAJIbHOM BOJIE3HBIO AJIIITEMMEPA
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bonesns Anbureitmepa (bA) sBisieTcst mporpeccu-
pYIOIIMM HelipoaereHepaTUBHbBIM 3a00JieBaHUEM, Xa-
paKkTepu3yIOIIMMCS TToTepeit MaMsITU U MHOXKECTBEH-
HBIMM KOTHUTHMBHEIMU HapymieHussMu (Reddy et al.,
2017). HeckonbpKo AeCATUICTUIN MHTEHCUBHBIX UCCIIE-
JMIOBaHUM yOemuTeJIbHO TI0Ka3bIBAlOT, YTO TMPU IPO-
rpeccupoBaHuM BA HabI0OMAI0TCS SIPKO BhIpaXKEHHbIE
MHOTOYUCJIEHHbIE TTATOJIOTUYECKUE KIETOYHbIE U3ME-
HEHUsI, BKJIIOYasl TMOBPEXICHUE MUTOXOHIPUIA, CU-
HaNTUYeCKYI0 ATUCHYHKIMIO, 0Opa3oBaHUE U HAKOM-
nenune Oera-amunonaa (AP) u runepdocdopunupo-
BaHHOTO Tay-0Oenka, aucperyasiuus MukpoPHK wu
ru6enb HeitpoHoB (Reddy et al., 2012). ITpu 3ToM cTo-
UT OTMETUTb, YTO MUTOXOHJApUATbHAS TUCHYHKLIUS U
CUHAIITUYECKOE TMOBPEXICHUE OTMeYaloTCs yXe Ha
paHHel cramum pa3Butus 3aboneBaHus (Manczak
etal., 2011). B cBsI31 C 3TUM 1I€/1bIO JAHHOIO UCCEI0-
BaHMS SIBUJIOCH U3YYEHNE aKTUBHOCTU MUTOXOHAPU Y
MBIIIEH C 3KCIIepUMeHTaIbHOI Monenbio bA. B kaue-
CTB€ OOBEKTOB UCCIIEIOBAHMUS UCTIOIb30BAIN MbIIIEH -
camuoB inHun C57BL/6 B Bo3pacte 4-x MecsiieB. Mo-
nenupoBaHue BA Tpou3BOAWIIOCH TTyTEM CTepeoTak-
CHYECKOW WHTPArumIoKaMNalbHONW WHBEKIUU Af.

KoHTpoapHOiT rpymnmne XXWBOTHBEIX BBomwIM (ocdar-
HO-coJieBoii 6ydep (pacTBoputesb ist AP). [IpoBeneH
MUKPOAWAIN3 TOJOBHOIO MO3ra C MOCJIEIYIOIIUM
onpeaelieHeM aKTUBHOCT MUTOXOHAPUIA B AUaJIN3a-
Te TIipu nomolinu Habopa Mitochondria Isolation Kit
(MITOISOI1, Sigma Aldrich). B pe3ynabraTe uccieno-
BaHUI BBISIBJICHO 3HAYMTEIILHOE CHIDKEHUE KOJIMYe-
CTBa MUTOXOHIIPUIi B NUaaU3aTe y MbIIIEH TIPU MOJe-
JIMPOBAaHUM HEMpoAereHepalluy ajblIreiMepOBCKOIO
THUIA 10 CPAaBHEHUIO C TPYIIION JTOXKHO-ONEepUPOBaH-
HBIX JKUBOTHBIX. Ha 0ocCHOBaHUU TTOJTyYeHHBIX JaHHBIX
MOHO MPEIOJI0XUTh, YTO PACTBOPUMBIIT AP} TTpOHM-
KaeT B MUTOXOHIPUH, MHAYLIHUPYIOT U30BITOYHYIO IIPO-
JIYKIUIO CBOOOAHBIX PAIUKAJIOB U MEPEKUCHOE OKMC-
JIEHUE JTUITUIOB, a TAKXKe CHIKeHue niponykinu ATD,
TEM CaMbIM BBI3BIBasl HApyIIeHNE MUTOXOHAPHUAJIbHOM
JIUHAMUWKH, MATOJOTrMYecKrue U3MeHeHUs MopdoJio-
Ty 1 OMO3HEPTeTUKM MUTOXOHAPUIA, UTO, B KOHEU-
HOM MTOT€, CIIOCOOCTBYET MIPOTrpecCUpoBaHUIO BA.

®dunancupoBaHue paboThl: rpaHT Ilpesnaenra PO
JUISI TOCYIapCTBEHHOM MOAAEPKKY BEAYIIMX HAYUYHBIX
mkoa PO (HIL-2547.2020.7).
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IMPOTUBOOIIYXOJEBOE BO3JAENCTBUE JU3UMHTEIPUHOB
U3 A10B I'AQIOK HA IN VIVO U IN VITRO MOJIEJISIX OITYXOJIEN

© 2020r. TI.B.TI'ykacaul*, JI. A. I'ymkan'!, H. M. AiiBa3san’

! Huemumym gusuonoeuu um. JI.A. Opéeau HAH PA, Epesan, Apmenus
*e-mail: gevorg.ghukasyan 1 @ysumail.am

DOI: 10.31857/S0044452920070517

HMccnenoBanusi NocaeaHUX JIET JOKA3aIU, YTO TOK-
CUHBI 3MEUHBIX SIAOB MPOSBUIIN CE0s HE TOJBKO B Ka-
YeCTBE BaXKHBIX MHCTPYMEHTOB 151 U3yUYEHUSI MOJIEKY -
JISPHBIX OCHOB Pa3jJIMYHBIX (PU3MOJOTUYECKUX MPO-
IIECCOB, HO TaKXXe KaK YHUKaJbHYIO HPUPOIHYIO
KJ1aJIOBYIO TPOTOTUIIOB TEPATIEBTUUECKUX ar€HTOB JJIsI
JIeUeHMsI CaMOro IMPOKOTO CIEKTpa Nnatojoruii. Ber-
NIeJIEHHBIM COBCEM HEAaBHO M3 sJa 3aKaBKa3CKOM
TIOP3bl J€3UHTETPUH OOTYCTAaTUH SIBJIsIETCS HauboJiee
KOPOTKUM U3 paHee OMKUCAaHHBIX MOHOMEPHBIX I1€3UH-
TErPUHOB, CHEeUM(PUUYECKU WHIUOUPYST WHTErpUH
olpfl. PaHHUME OMBITHI TMOKA3aIM CUJIbHBIN 3DdeKT
JaHHOTO HU3KOMOJEKYJSIPHOTO MEMNTuAa Ha poOCT U
pacrpocTpaHeHUe MeJIaHOMbI, OHKOCTaTUYECKUNA
3¢ dHEeKT KOTOPOro 00bSICHSIIOT CIIOCOOHOCTHIO MHTHU -
OoupoBaTh aHruoreHe3. Haimum uccienoBaHust ctaBu-
JIV CBOEM 11eJ1bI0 BBISIBUTh UHTMOUPYIOIlllee BIUSHUE
obTycTaThHa, a TakXXe HM3KWX 03 CaMOro sjaa Ha
pocT capkoMbl S-180 y mbllieit in vitro v in vivo, a
TakXKe Ha JepMaIbHbIX MUKPOCOCYIAUCTBIX IHAOTE-

nuanbpHBIX KieTkax yenoBeka (HMVEC-D) in vitro.
AHTHUAHTUOTEHHYIO aKTUBHOCTb OOTyCTaTWHA in Vivo
M3y4yall C WCHOJIb30BaHUEM XOPUOAUIAHTOMCHOMN
MeMOpaHbl KYpUHBIX 3MOpHoHOB (TecT CAM). Ilpu-
MEHSUIUCh KaK KJIaCCUYECKME METONBI OIpeAcieHUs
MHTEHCUBHOCTH POCTA OITYXOJIM W TUCTOJIOTUYECKUE
HUCCIIEAOBAaHUS, TaK U METOIbl MOJIEKYJISIPHO-0MO0I0-
TMYECKUX U OMOPU3NIECKUX MOAXOAO0B (XEMUIIOMU-
HECLIEHTHBIA aHajN3, CpaBHUTEIILHOE MCCIIeAOBaHUE
MEePEeKNCHOIO OKWCICHUS JIUITMIOB TKaHE 1M aKTUB-
HOCTU (pepMEHTOB CUCTEMBI aHTUPAINKAILHOM 3allIy -
ThI, aHaIM3 Ha 3aMmeajieHue nmoasrxkHoctu JJHK B re-
e, EMSA). Pe3ynbTaThl MO3BOJISIOT TOBOPUTH O CTOM-
KOM TIIOJaBJIeHMM pocta omnyxond Ha 33-50%
JIE3MHTETPUHOM U LEJILHBIM SITOM IIPU €XeTHEBHBIX
MHBbeKIMIX B mo3ax 10 Mxr/mbimb wina 1 mr/kr. Ha-
OJIroIaIoch TakXKe JOCTOBEpHOE YMEHbIIeHHEe (oHa
OKMCJIMTEBLHBIX IIPOLIECCOB B O0OOUX B3KCIEPUMEH-
TaJbHBIX TPYINIaX, a TAaK:Ke MHTeHCU(PUKALIAS aKTUB-
HOCTH CYIIEpPOKCUIAN3MYTa3bl B OpraHu3Me.

568



KYPHAJI DBOJIIOLIMOHHOH EUOXUMHH H ®HU3HOJIOTHH, 2020, mom 56, Ne 7, c. 569

MATEPUAJIbI KOH®EPEHIINN

N IIKOJIbI

KOPTUKOUNI-3ABUCUMbBIE MEXAHN3MbI
JUCTAHTHOI'O ITOBPEXJIEHUA IT'MITIIOKAMIIA:
OHTOI'EHETUYECKHUE ACIIEKTbI

© 2020r. H.B. I'ynsesal>*

' ®IBYH Hucmumym svicuieii nepenoii desmenvrocmu u netipogusuonocuu PAH, Mockea, Poccus
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*e-mail: nata_gul@mail.ru
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dokanbHBIe MOpaxkeHUsT MO3Ta (B MIEPBYIO ouepellb
WHCYJIBT U YePEITHOMO3I0oBasl TpaBMa) ¢ OOJIBIION Be-
POSITHOCTBIO HMHIYLUMPYIOT Pa3BUTHE BIIOCIEICTBUU
KOTHUTUBHBIX U JETPECCUBHBIX PACCTPOMCTB, YacTo
KOMOPOUIHBIX. ACCOLIMALINS 3TUX OCJIIOXHEHUI ¢ U3-
MEHEHUSIMU TUITNOKaMIia (HeCMOTpPsI Ha OTCYTCTBUE
TMEPBUYHOTO MOBPEXICHUST 3TOM CTPYKTYPHI), 4 TAKKE
OTCYTCTBHE YETKOM 3aBHUCUMOCTU MEXIY BEPOSITHO-
CTBIO PA3BUTHUSI ACTIPECCUU U AEMEHIINY U TSKECThIO U
JIOKaJMn3alueil NMepBUYHOIO MOPaXXKEHUST MOCTYKUIN
OCHOBOI1 UISI HOBOM TMITIOTE3bI O IUCTAaHTHOM IOBpE-
KISHUY TUIIIOKAaMIIa, KaK KIIIOYeBOM 3BeHE MaTore-
He3a KOTHUTUBHBIX U TICUXWYECKUX paccTpoiicTB. B
COOTBETCTBUHU C 3TOM THIIOTE30i M30BITOK KOPTUKO-
CTEPOUIOB, CEKPETUPOBAHHBIX MOCEe (hOKATBLHOTO MO-
paxkeHusl MO3ra, OCOOEHHO Y MallMeHTOB C aHOMAaJlb-
HBIM CTPECCOPHBLIM OTBETOM B CBSI3U C NUCHYHKIIME
TUMOTAJIAMO-TUIO(MU3apHO-HANITOYEYHUKOBOM  OCH
(I'THO), B3auMoaeincTByeT ¢ KOPTUKOCTEPOUIHBIMU
pelenTopaMy TUIIIIOKaMIIa, MHAYLUPYS. CUTHAIbLHEIC
OyTH, CTUMYIUPYIOIINE HEUPOBOCHAJIEHUE U TIOCHE-
JIYIOIIME COOBITUSI, BKJIIOYasi HapyllIeH!sI HeliporeHe3a

U HelpoaereHepaluio. MoJIeKylasipHble M KJIETOUHbIE
MEXaHM3MBl  pa3BUTHUSI  paccMaTpUMBaeMbIX  pac-
CTPOICTB B MEPBYIO OUepelb ACCOLIMUPOBAHBI C PETY-
nsaropHoi posbio ITHO 1 MHOXeCTBEeHHBIMU (DyHK-
LUSIMU KOPTUKOCTEPOUIHBIX PELIENTOPOB TUIIIIOKAM-
na. yHKUMOHAJIbHBIE U CTPYKTYPHBIE TTOBPEXICHUS
TUMIIOKaMIIa, perMOHa MO3Ta, CEJISKTUBHO ySI3BUMOTO
MpU IefiICTBUM BHELTHUX (DaKTOPOB M OTBEYAIOLIIETO Ha
HUX MTOBBILIEHUEM CeKPELIMU LIMTOKMHOB, COCTABJISIOT
OCHOBY ISl HapyIlIeHUs] KOTHUTWUBHBIX (PYHKLUI U
pPa3BUTHSI TICUXOITATOJIOTU Y. DTa KOHLUETLIUS TOATBEP-
KIaeTCsT COOCTBEHHBIMU 3KCIIEPUMEHTATBHBIMU JaH-
HBIMU, pe3yJIbTaTaMy IPYTUX TPYIII, a TAKXKE Pe3yJib-
TaTaMU NTPOCHEKTUBHBIX KIIMHUYECKUX UCCIeAOBAHNI
MOCTUHCYJBTHBIX OCJIOXHEHUI. BriepBrie OymyT pac-
CMOTpPEHBI BO3PACTHBIC ACTIEKThI TMCTAHTHOIO TTOBpPE-
KIEHUST TUTIIIOKAMIIA, B T.4. BIUSIHUE CTPECCOTEHHBIX
BosnelicTBuii B paHHeM Bo3pacte Ha [ THO u pyakmnm-
OHUPOBAHUE TUIIIIOKAMIIA Y B3POCIIBIX.

®dunHancupoBaHue padotel: PH® 20-65-47029.
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MEMAHTUH U AHTATOHUCT PELIEITOPA UHTEPJENKNHA-1
PA3JIEJIbBHO, HO HE B KOMBUHAIIUU, OCJIABJSIOT
IICUXOHEBPOJIOTUYECKUE HAPYIIIEHUSA YV KPBIC
B JUTUN-TINJIOKAPITMHOBOM MOJIEJIN BUCOYHOM DITNJIEIICUNA

© 2020r. A.B. Jdémuna*, O. E. 3yoapesa', . B. CmosieHcKwmii!,
A. A. Kapenanos!, A. M. Nmenko?, A. B. 3aiines!
' @IBYH Hucmumym s6omiouuonnoii gusuonoeuu u 6uoxumuu um. .M. Ceuenosa PAH, Canxm-Ilemep6ype, Poccus

2 [ocydapcmeennbiii HayuHo-uccaedosamenscikuii uncmumym ocobo wucmuix ouonpenapamos OMBA,
Cankm-Ilemepbype, Poccus

*e-mail: adyomina513@gmail.com

DOI: 10.31857/5004445292007027X

Druierncust B TPETU cliydaeB (papMaKope3UCTEHT-
Ha, IIPU 3TOM KOMOPOWIHBIE TICUXUYECKUe Hapyllle-
HUST JOIOJIHUTEIBHO OCJIOXHSIOT IOA00p Tepamnuu,
MMO3TOMY MpPeIOTBpallleHUe SMUJICIITOreHe3a Y JIIoaeit ¢
PUCKOM Pa3BUTUS SMUJICTICUST SIBIISIETCS TIEPCIIEKTUB-
HBIM TepaIeBTUUYECKUM TTOIXOTIOM.

Ilpu snunenToreHese cpeayd MpPOYMX HapylIeHUI
HaOmonaercs rurepaktuBauss NMDA-peuentopos
U TUTIEPIIPOMYKIINS MHTepieiikuHa- 1. Llexsio pabo-
THI SIBJISIIACH OlleHKa 3(P(eKTOB AeiicTBUS OI0KaTopa
NMDA-peLenTopoB MeMaHTHA W aHTaroOHUCTa pe-
nenropa uHtepnaeiikuHa-1 (IL-1ra, 'oc. HUM O4Yb)
Mpy pa3ieIbHOM U COBMECTHOM KypCOBOM BBEAEHUM B
Tepuo TMUJIEeTITOreHe3a Ha ()opMUPOBaHUE HEBPOJIO-
TMYECKUX U MOBeJeHYECKUX HApyIIEHUI Y KPbIC B JIU-
TUK-MTUJIOKAPITMHOBOMN MOJEIU STUJIETICUM.

Cynoporu MHIYUMPOBAIN y 7-HeAeJdbHBIX CaMIIOB
KpbIc BucTap, KoTophIX 3aTeM Ieauan Ha 4 TPyNbl U
BBomwu B/O B TeueHue 10 gHeit: 1) IL-1ra (100 mr/kr X
X 5 mHeii, 3atreM 50 Mr/Kr X 5 mHeit), 2) MEMaHTUH
(5 mr/kr), 3) IL-1ra + MemaHTuH, 4) dus. p-p. Kon-
TpoJibHbIe KpbIChl noiydanu LiCl u ¢us. p-p B Te Xe
CPOKH.

B pesynbrare OBUIO BBISIBJIEHO, UTO IPUMEHEHMUE
IL-1ra maum MeMaHTWHA, HO He HUX KOMOMHAalUWU,
NpUBEI0 K CHUXEHUIO YacTOTHl U IMTESIbHOCTU
CIIOHTAaHHBIX CYIOPOTr Y MOMAEIbHBIX XMBOTHBIX. B
MOBEJIEHYSCKUX TeCTaxX Y KpbIC 0e3 JjedeHUs HabIro-
JIaJIv yBeJIMYeHU e JIOKOMOTOPHOM aKTUBHOCTH, CHU-
XeHHE COLUAIbHOM aKTUBHOCTU U HapyllleHUe TTaMsI-
TH, a4 aHTeIOHUS B TECTE MPEAIOUYTESHUSI Caxapo3bl HE
Oputa BBEISBIIeHA. IlpmMeHeHNe KOMOWHWUPOBAHHOM
Tepanuu IIPUBEJIO K CHIDKEHUIO BpEMEHU JJOKOMOIINH,
YaCTUYHO YJIYYIIUIO MOKa3aTeIu NaMsITH, OTHAKO BbI-
3BaJIo aHTregoHUI0. BBeneHue tonbpko IL-1ra ycunuio
COLIMAJIbHYI0 aKTMBHOCTh KPBIC, HO HE ITOBJIMSIB Ha
ocTajJbHBIC HapylleHus. BBemeHne TOJIbKO MEMaHTH-
Ha YJIyYIIWJIO IOKa3aTeaM ITaMsTH, He MHOBIWSAB Ha
OCTajIbHbIE aHAJIM3UPYEMbIE ITapaMeTphl, U IPUBEJIO K
MOSIBJIEHWIO aHTEIOHUU.

Takum obpa3oM, pasnesibHOE IIPUMEHEHUE MEMaH -
THa uiau IL-1ra Ha cTaguu 3NuUJIENTOreHe3a 0Ka3ajio
OoJjiee BBEIpaXXEHHBIN TepareBTUYeCKUil 3(pdeKkT, yeMm
UX KOMOMHAaIIUS.

dunancupoBanue paboter: PH® 16-15-10202.
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CUHEPTUYHBIN CTUMYJIUPYIOIINN DODEKT
NHTPAHA3AJIBHO BBOJIUMBIX C-TIEIITUIA 1 THCYJIMHA
HA CTEPOUJIOTEHE3 U TUPEOUJIOTEHE3 Y CAMIIOB KPBIC
CO CTPEINTO30TOIIMHOBBIM JIUABETOM

© 2020 r. K. B. Iepkau'*, H. E. Bacosa', B. M. Bonnapesa!, A. O. IlInakos!
'@rBYH Hucmumym seonioyuonnoii gpusuosoeuu u 6uoxumuu um. .M. Cevenosa PAH, Canxm-Ilemep6ype, Poccus
*e-mail: derkatch _k@list.ru

DOI: 10.31857/S0044452920070281

¥V camuos kpeic ¢ auadetoMm 1 tuma (CJI1) pa3zBuBa-
eTcsl OCTphIi aeduuT nHcyamHa u C-tientuaa, Impo-
TYIMPYEMBIX TAHKPEATUIECKUMU [3-KIIeTKaMU U3 MO-
JIEKYJIBI IIPOMHCYJIMHA B 3KBUMOJISIPHBIX KOJTMIECTBAX.
CoryiacHO COBpeMEHHBIM TMpenacTtaBieHusM, C-1ier-
TUI PYHKIMOHUPYET KAK MOAYJISITOP U TTOJIOXUTEIThb-
HBII1 peTyIsITOp MHCYJIMHOBOIO CUTHAJIMHTA, a TakKXKe
(YHKIIMOHUPYET, KaK CUTHAJIbHAsI MOJIEKyIa, CIelu-
(GUYHO B3aUMOIEHCTBYS ¢ pelenTopaMu K C-enTUmy
¥ akTUBUPYH 3-pochonHozutunneie, il MdD-3aBucu-
MblI€ U KaJbIIUEBBIE ITyTU, KACKal MUTOT€HAKTUBUPYE-
MBIX IIpOTeMHKNHA3. PaHee B HaIIMX MCCIEOOBAHUSIX
BIIEpPBBIE OBbLIO ITOKA3aHO, YTO MHTPaHA3aIbHOE BBEIe-
Hue C-ntenrtuaa KpweicaM ¢ CJI 1 KOMIIEHCUPYET €ro He-
JIOCTATOK B MO3I€, pe3yJIbTaTOM YEro SIBJISICTCS YIyd-
IeHNEe MeTa0OJIMYEeCKNX U TOPMOHAJILHBIX ITOKa3aTe-
aeit mpu CH1. Mu1 nipenmonoxunu, 9yro C-TienTun
MOXET YIy4dilaTh (PYHKUIMM WHCYJIMHOBOM CHUCTEMEI
Mo3ra, KOTopas WIpacT BaXXHYIO POJb B KOHTpPOJE
YHKIMHA SHIOKPUHHOM CHUCTEMBI, YCUINBasI CeKpe-
TOPHYIO aKTUBHOCTb TUIIOTaJIaMUYECKUX HEHPOHOB,
9KCIIPECCUPYIONINX TUPOJINOSPUH U TOHAIOIMOEPUH,
W BBIABUHYJIU TUIIOTE3Y, UTO BOCCTAHOBJIEHUE C TIOMO-
mpio C-nienTua MHCYJIAMHOBOTO CUTHAJIMHTA B TUIIO-

571

TajaMyce yIydImuT (pyHKIIMOHUPOBAHUE TUPEOUTHOMN
n roHagHou cucteM. Llempro paboThl OBLIO MCCIEmO-
BaTh BJIMSIHUE WHTPaHA3aJIbHOI'O BBEIEHUS caMIlaM
KphbIc co cTpenro3oTonnHOBEIM CJI1 cmecn C-trenTth-
nIa (36 MKT/KpbICY/CcyTKU) U MHCyIuHA (20 MKT/KpHbI-
cy/cyTkn) Ha ypoBHU TecTocTepoHa (T) 1 TUpeonmHbIX
ropMoHOB, cHzKeHHbIe Ipu CJ1 1. JleueHue mmpoBoam-
1 Ha npotrstkeHuu 9 mHeii. CoBMeCTHOE BBEICHUE
nHcynarnHa 1 C-nenTuaa BOCCTaHABIMBAJIO YpOoBHU T 1
TPUMNOATUPOHNHA, HOPMAJM30Baj0 YPOBEHb THPEO-
TPOITHOTO TOpMOHa, MoBBIIIIeHHBIN Tpu CII 1, 1 TIOBBI-
IIaJI0 YPOBEHb JIOTEMHU3UPYIOIIETO TOPMOHA, CHU-
xenHbt ipu CI1. TakuMm oO6pa3zoMm, HaMHM BIEpPBEIE
MOKa3aHO, 4YTO MNPM COBMECTHOM MHTpaHa3aJlbHOM
BBeIcHUM MHCYIMHA 1 C-IienTuaa y caMIioB KpPbIC CO
crpenTo3oTonnHOBBIM CJI1 BoccTaHAaBIMBAIOTCS TOP-
MOHAQJIbHBIE TOKA3aTeJIM TUPEOUIHON U TOHATHOM CU-
CTEM, UTO OOYCJIOBJICHO YIY4YIIIEHHUEM MHCYJIMHOBOTO
CUTHAJIMHTa B MO3I€ B YCIIOBUSIX CUCTEMHOTIO Je(DUIIN -
Ta uHcyauHa u C-nentuaa.

dunancupoBanue padotel: PODU 18-015-00144 u
roc3amanue (AAAA-A18-118012290427-7).
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®EHOMEH HEJTOCTATOYHOCTU BAPBEPHOM ®YHKIIUU
NHTAKTHOT'O TPUKYCIINJAJIBHOTI'O KJIAITAHA
Y OJUTHBIX CIIOPTCMEHOB
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AkTyanapHOCTh. ['eMommMHaMUuyecKne Harpy3ku Ha
cepAlle YBEJIMYMBAIOT PUCK JIETAJIbHBIX COOBITHIA.
®dpaMuHTeMCKOe HCCIed0oBaHUEe cepila IoKasajo,
4TO TpUKycnuaaabHas peryprutanuu (TP) BcTpeuaet-
¢y 82% mykunH. 3aMedyeHo, u4To y atiietoB TP BcTpe-
yaeTcs yallle, Ipy 3TOM oHa OoJjiee BbIpaxkeHa. KMccie-
noBaHue peHoMeHa TP gBnsieTcss BaKHBIM aCEKTOM
IJIsI U3YYeHUs alalTUBHBIX U3MEHEHU B CepIeUHO-
COCyauCTOIli cucTteMe y uesioBeka. Llemb paGoTbl — n3y-
9UTh (PEHOMEH TPUKYCITUAATBLHOM PErypruTaLiu y ye-
JIOBEKA CO CIIOPTUBHBIM CEePILIEM.

Marepuaasl u Metoapl. VcciaemoBanmu 17 MykuuH
JIBI2ZKHUKOB B II€PUOJ IMTOATOTOBKHN K COPEBHOBAHUAM.
WcnbiTyeMble MMEIM MHOTOJETHUIN CTax 3aHSITUI
JIBDKHBIMY TOHKaMU Y BbICOKUI YPOBEHb CIIOPTUBHOM
KBaJIUpUKALIMU. DXoKapauorpadpuueckoe UCClIea0-
BaHUS TPOBOAUIN C COONIONEHUEM 3TUUECKUX Me-
JUKO-OUOJIOTUYECKUX HOPM OOIIETIPUHATBIM METO-
JIOM C TTOMOIIbIO YIbTPa3ByKOBOTro ckaHepa MyLab
Class C ESAOTE.

Pe3yabTaThl uccienoBanus. Y HCITBITYEMBbIX, MOD-
bobyHKIIMOHATBHBIE TTApaMeTPhl XapaKTEPU30BAIUCH
9KCUEHTPUYECKOI runepTpodueii JIeBoro xKeJlyaouka,
BBICOKMM 3Ha4Y€HHEM MUHYTHOTO 0O6beMa KpoBOOOpa-

IIEHUST, HAKJIOHHOCTBIO K OpaguKapauu. YBeIMdeHUs
MPaBOTO Cep/Illa He BEISIBIICHO. Y BCeX MCCICIOBAHHBIX
perucTprupoBajlach peryprutalusi Ha TPUKYCHUOAJIb-
HOM KJlanaHe oT 1 1o 1.5 cTerieHu, Co CpeAHUM Tpadu-
€HTOM JaBjieHus peryprutaiuu 19.6 mm. pt. cT. [lpu
3TOM TMNEPTEeH3MM Ha JIETOYHOI apTepuMn He oOHapy-
xeHo. [Ipennosnaraercst, YTo IIpU TPEHUPOBKE, TTOBBI-
IIEHHBIA peBEPCUBHBIN KPOBOTOK Ha MHTAKTHOM TPHU-
KyCIIUJAJIBHOM KJarnaHe, YBEJIMUYMBAIOIINi BOJIEMU-
YeCKyl0 Harpy3Ky B IIpaBOM IIpEACEpANU, MOXET
3aTparuBaTh CEKPETOPHYIO MYHKIIMIO KapAUOMUOIIN -
TOB, PELICITOPHBIN anmapaT YCThs TTOJbIX BEH U MeXa-
HUYECKU pa3apakaTh IeiicMeiiKepHOoe KOJIbLIO aTPpHO-
BEHTPUKYJISIPHOTO COeINHEHUS ITPaBOro cepaia.

3akmodyenne. CepaeuyHO-COCyIUCTasl cuUcCTeMa Yy
SJIMTHBIX CITIOPTCMEHOB-JIBKHUKOB XapaKTepu3yeTcs
MPUCIIOCOOUTEILHBIMUA ~ CTPYKTYPHO-(DYHKIIMOHATb-
HbIMM W3MEHEHUSIMU. Y 4YesjoBeKa IPU TTOBBIIEHUN
KapIMOreMOANHAMUKN PETYPruTalusi Ha UHTAaKTHOM
TPUKYCIIMAAIBHOM KJIallaHe MOXET 3aTparuBaTh MeXa-
HU3MbI ayTOPETYJISLIMU U BbI3bIBATh HApYIIEHUE PUT-
Ma cepaua.

dunancuposanue pabotel: PODU 11-04-01933a.
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MEXAHM3MbI ITATOT'EHE3A MUOIIATUNA
INIPU CEPAEYHO-COCYIUCTbBIX 3ABOJIEBAHUAX

© 2020r. P.HU. Imutpuena'*, E. B. Urnathena!, O. A. Visanosa', M. 10. Komaposa'!, H. B. Xpomogsa!,
A. A. Kocrapena!
' @IBY “HMHII um. B. A. Aamazosa” Munzdpasa Poccuu, Canxm-Ilemepbype, Poccus
*e-mail: renata.i.dmitrieva@gmail.com

DOI: 10.31857/S004445292007030X

Beenenne. CriekTp ceplieyHO-COCYIMCTHIX 3a00Je-
BaHUi1, KOTOpbIE MOTYT COIIPOBOXKIATHCSI Pa3BUTHUEM
JereHepaluyd CKEJIeTHOI MYCKYJIaTyphl, IINPOK U
BKJIIOUaeT B ce0s1 Kak 3abojieBaHMsI, 0OYCIIOBJIEHHBIE
TeHEeTUYECKMMM HapyLICHUSIMU, HaIIpUMep, MbIIIeY-
HBIE IUCTPOHU M KapOAHMOMMONATHUM, BBI3BAHHBIC
myTauusamu B reHe JamuHa LMNA/C, Tak 1 XpOoHHU-
yecKue 3ab0JieBaHUsI, CBSI3aHHbIE C CUCTEMHBIMU Me-
Ta0OJIMYECKUMU HAPpYIICHUSIMHU, B TOM YHCJIE CEpaeY-
HYIO HEJOCTATOYHOCTh. AKTyaJTbHOCTb M3Y4EHUST MeXa-
HM3MOB pa3BUTUSI MUOINATUI aCCOLIMMPOBAHHBIX C
CEepIeYHO-COCYIUCTHIMM 3a00JIEBAHUSIMM OITPEIeIIsIeT-
cs1 HEOJIAaTOIIPUSTHBIM TIPOTHO30M JJIs ITallMeHTa, TSI-
KeJIbIM TedeHUeM 3a00JjieBaHUS U OOJIBIIMMU (PUHAH-
COBBIMU 3aTpaTaMM, IO3TOMY BBISIBJIEHUE MOJIEKYIISIP-
HBIX MHUIIEHEW IJIg pa3padOTKM M CO3JAHUS HOBBIX
MPOTHOCTUYECKUX MapKEePOB U TepareBTUYEeCKUX,/TIpo-
(GUIAKTUYECKMX CTPATeTUil M TEXHOJIOTUM, CTUMYJIN-
PYIOIINX €CTECTBEHHBIE pereHepaTMBHBIC ITPOIIECCCHI
MBIIIEYHOM TKAHU IIPU NATOJOTUSIX, CBSI3aHHBIX C Jie-
reHepalyre MBIILIEYHOM TKAHU SIBJISIETCS BaXKHOM 3a-
Jauyeil COBpeMeHHOM TPaHCISILIMOHHOM MEIULIHBI.

Metoapi. CHCIOIb30BaHMEM OMOIICUM MBIIIICYHOMN
TKaHH OT 3JOPOBLIX TOHOPOB M MAaLIMECHTOB C CEPACU-

HO#l HENOCTaTOYHOCTBIO IO U IIOCJI€ TTPOXOXIECHUS
MEepPCOHAU3UPOBAHHOIO Kypca (puU3M4ecKoil peadbu-
JINTAIlNY, ObUT BBHITIOJTHEH aHaJln3 WU3MEHECHWM TpaH-
CKPUIITOMA MBIIIIEYHON TKAHU B OTBET Ha IIPOTPaMMYy.
C ucnoab30BaHUEM B3POCIIbIX CTBOJIOBBIX KJIETOK MbI-
IIIEYHO# TKaHW 3MOPOBBIX TOHOPOB U MAIIMEHTOB TT0-
JIy4eHBI in Vitro MOJEIV WCCIIeNOBAaHUS MEXaHU3MOB
JleTeHepallui MBIIIEYHON TKaHU: BBIMIOJHEH aHaIu3
rmapaMeTpoB MUOTeHHOI nudhdepeHIIMPOBKU, UCCIIe-
MIOBaHBl CUTHAJIBHBIE MyTH, OTBEYaloIe 3a MeTabo-
JIU3M MBIIIIEYHOU TKaHU U ee pereHepanuio. MexaHu3-
MBI MBIIIIEYHON AeTeHepalnu, oO0yCIOBICHHON MyTa-
IIUAMA JIAMWHA, WCCIEAOBaId C WCIIOJb30BaHUEM
muobnactoB C2C12 skcnpeccupytomumx LMNA ¢ my-
TaumamMu G232E u R482L.

Pe3yJILTaT])I M BbIBOJBI. McciienoBaHbl CUTHAIBHbBIC
IIyTH, OTBE€YAIOIIME 3a POCT, PpA3BUTUC U MeTaboIn3M
MBIILIEYHOM TKaHH", C MCIIOJIL30BaAaHUEM PA3JIMYHBIX
OKCIICPUMMEHTAJTbHBIX MOHGHCﬁ; BBISIBJICHBI CXOJCTBa U
pasaniudad B MEXaHMU3MaX pa3BUTUA MI/IOHHTI/IVI, 06y—
CJIOBJIEHHBIX TEHETUYECKUMHU U CUCTEMHBIMU METa00-
JIMYECKMMU HAPYILICHUSAMMU.

dunancuposanue padorsr: PH® 16-15-10178.
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AHAJIN3 U3MEHEHUI DJEKTPOKAPAMOTPAMMBbI
N CTPYKTYPHO-®YHKIINOHAJIIBHBIX XAPAKTEPUCTHUK
KAPINMOMMUNOIINTOB CEPALIA KPbICbI
HA PAHHUX CTAAUAX CTPEIITO30TOILIMHOBOI'O JTUABETA

© 2020r. M.T. JIoopenos’-*, 1. B. Kybacos!, 1. B. Cyxos!, O. B. Yuctsakosa!,
E. B. Hosukona!, 10. A. ®uaunnos', A. B. Crenanos!, A. A. I1anos!

' @IrBYH Huemumym s6omiouyuonnoii gusuosoeuu u 6uoxumuu um. .M. Cevenosa PAH, Canxm-Ilemep6ype, Poccus
*e-mail: dobretsovmaxim @gmail.com

DOI: 10.31857/50044452920070311

Huabetnyeckas kapauomuonarus (JAKM) sasiser-
Cs1 4acThIM OCJIOXXHEeHMeM caxapHoro nuabdera (C) u
OCHOBHO TPUYMHONM CMEPTHOCTU CPEIN MALIMEHTOB C
CJI. Tem He MeHee, matoreHe3 JIKM ocraercsa maio-
n3ydeH. B gacTtHocTH, nme3opraHuzanms T-cucTeMbl
(cucTeMbl MOINEpPEeYHBIX WHBArMHALIMK T1a3MaTuye-
CKOlf MeMOpaHbl BHYTPb KJIETKHU, t-TpyOOUyeK, U UX
MPONOJIbHBIX COEIUHEHUI) KapAUOMUOIIUTOB pac-
cMaTpMBaeTCsl KaK paHHUM MapKep CepIeuyHbIX MaTo-
JIOTU#1 pa3HbIX 3TUOJOTUI U KaK MOTEeHIIUAIbHO BaX-
Has ctyneHb B passutun JJKM. OcHoBHOII 3amadeit
JaHHOI paboThI ObLIa MPOBEPKa 3TOTO TPEIroaoXKe-
HUSI B MCCJIENOBAaHUN B KPBICUHBIX MOJENAX (CaMlibl
JMHUU Bucrtap) BbI3BAaHHBIX CTPENITO30TOLIMHOM KpaT-
KOCpPOYHBIX TIpeanuabdbera u guadera. boutn uccieno-
BaHBI ceparia 6 KOHTPOJBHBIX KPBIC M 16 KpBIC TTOCTe
WHBEKIIUU TTaHKPEATUYeCKOTO TOKCUHA CTPETITO30TO-
nuHa (CT3, 25—35 mr/kr). Uepes nBe Heaeau Tociie
Hayajla BJKCIeprMMeHTa KOHIIEHTpalusl TJIIOKO3bl B
KPOBU KOHTPOJIBHBIX KPBIC COCTaBJisila B CPEIHEM
6.4+ 0.09 MM. N3 CT3-uHBEIMPOBAHHBIX KPBIC TTO-
JIOBMHA Pa3BWIM OCTPYIO TUIEPTIUKEMUIO (CpemHsIs
rmoko3a 28 £ 2 MM ; CT3-nuabernueckue mim CT3-/1
Kkpbichl). OctanbHbie 8 CT3-XXKUBOTHBIX Pa3BUIN yMe-
PEHHYIO TUMNepriMKeMuto. XOTs CpelHUe 3HauyeHUs
IJTI0KO3BI B KpOBH 3TUX KpbIC (8.4 = 0.8 MM) nocToBep-
HO He OTJMYAJIMCh OT TaKOBBIX B KOHTpPOJIC, YPOBEHb
TJIIOKO3bl  KaXIOTO WHAWBUIYAILHOTO W3MEPEHUs
MpeBbIIIA BEPXHUM TIpeaes KOHTPOJIbHBIX 3HAUEHUI
IJIIOKO3bI, OMpeAe/ieHHbIII KaK cpeaHee 3HauyeHUeE
6.4MM + 2 cTaHmapTHBIX OTKJIOHeHUsT (6.9 MM).
Ha ocHOBaHMM 3TOro, 3TWM KPBICHI OBIJIM PaccMOTpe-
HBI, KaK oTaenbHas rpynna CT3-npeaaradeTuyecKux
kpeic (CT3-I1d). Kapmmorpaduueckumii aHaIu3

He BBISIBIJI JOCTOBEPHBIX U3MEHEHMI B paboTe cepuell
KoHTponbHBIX M CT3-mAaBenMpoBaHHBLIX Kpbic. Ha
U30JIMPOBAHHBIX CEPALIAX 3TUX XE KPBIC B YCIOBUSIX
peTporpagHoii nepdy3um no Merony JlanreHmopda
ObLT BBIMNOJHEH aHaJINU3 BHEKJIETOYHO PETUCTPUpPYE-
MBIX IToTeHIanoB aekictBust (I1/1) MMOLIMTOB JIEBBIX
XKEJTYIOYKOB C MCIOIb30BAHUEM MUKPOIJIEKTPOIOB C
ITraMeTpoM KoHdnKa 5 MkM. Kak yxke OBITO TTOKa3aHO
HaMu paHee, BHeKJIeTouHble T1] KOHTPOJIbHBIX KPbIC
umenun 2 tumna otBetoB. I 1-ro tTuma (ITA1) npen-
CTaBJISLIM OO0 HU3KOBapraOeIbHbIE ObICTPBIE OJHO-
MUKOBBIE OTBeThI, Torma Kak I1JI 2-ro tuma (I1/12)
MPEeICTABIISLIM COOOM TBYXITMKOBBIE OTBETHI C BEICOKOM
aMIUIMTYIHO-BpEMEHHOI BapuaOeIbHOCThIO 2 ITHUKA.
Takas opma BHekaeTouHbIX [ cBSI3aHa ¢ Koauye-
CTBOM t-TpyOOUYeK MOJ KOHYMKOM BHEKJIETOYHOIO
MUKpPO3JIEKTpoIa B obitactu otBeneHus. B STZ-rpyn-
max I10 CpaBHEHUIO C KOHTPOJIeM HaOJII0IaIOCh CYIIIe-
CTBEHHOE CHIMXXeHMe BToporo nuka y 1112 u poct da-
3bl CJIEAOBOI TUTIEPHOJSIpU3allii KOTopasi OJIOKUpPo-
BaJlach allaMMHOM, 610KatopoM Ca?'-akTuBUpyeMbIX
KaJIblLIMEBBIX KaHaI0B. JJOCTOBEpHBIX pa3Iudnil MEXKIY
CT3-I11 u CT3-J BeisiBaeHO He O0b1710. Ha ocHOBaHUU
9TUX JaHHBIX MOXHO MPEANOI0XUTh, YTO YK€ Ha paH-
HUX TIpeaara0beTUIeCKNX CTaausIX HaOJIOJAIoTCs W3-
MEHEHMsI B BJIEKTPOTeHe3e HapyXHOM IuIa3MaThde-
CKOIf MeMOpaHbI, BO3BMOXHO CBSI3aHHBIX KaK C yCUJIE-
HueM skcrpeccun Ca’"-aKTUBUPYEMBIX KaJIbLIMEBBIX
KaHaJIoOB, TaK U C YMEHbIIIEHUEM YKCJia BXOAOB t-Tpy-
oouek. ITpu 3TOM BBISIBIEHHBIE U3MEHEHUS Ha paHHUX
CTagusIX HE OMNpPENeISIIOTCS in Vivo TpaauLMOHHBIMU
KapauorpapruiecKUMU METOOAMU.

dunancuposanue paboter: PODU 19-015-00139.
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VN3MEHEHHBIE B PE3VJIBTATE ITIPEHATAJIbHON 'MITIOKCUUA
KOTHUTUBHBIE ®YHKIINU U BOCIHHPUATHUE 3AITAXOB Y KPbIC
MOTI'YT BOCCTAHABJIMBATBHCA IO JEVICTBUEM MHTMBUTOPA

TMCTOHAEAIIETINJIA3 BAJIBITPOATA HATPUA

© 2020 r. H. M. Jyoposckas’>*, H. H. HaimBaesa!, /I. C. Bacuibes!,
. U. Kosznosa!, H. JI. Tymanosa', O. C. Anekceena', . A. Kypasun'

' @IrBYH Huemumym s6omiouyuonnoii gusuosoeuu u 6uoxumuu um. .M. Cevenosa PAH, Canxm-Ilemep6ype, Poccus

2 Canxm-ITemepbypeckuii cocydapcmeennuiii neduampuueckuii Meduyunckuil ynugepcumem Munzdpasa PD,
Cankm-Ilemepbype, Poccus

*e-mail: ndub@mail.ru

DOI: 10.31857/50044452920070323

HakomnieHHBIE K HacTOSIIIEMY BpEeMEHU JaHHBIE
CBUIIETEILCTBYIOT O TOM, UYTO HapyIlIeHUsI OOOHSTEb-
HOIl CUCTEMBI U €€ CBA3EM ¢ IPYTMMU YacTAMU MO3Ta
SIBJISIIOTCSI TIPU3HAKOM KaK HOPMAaJIbHOTO CTapeHus,
TaK U paHHUX MPU3HAKOB Pa3BUTHSI MHOTUX Helipone-
reHepaTUBHbIX 3abosieBaHuii. Bosbllioe KoaMyecTBO
HUCCIEAOBAaHUI CBUIETEIBCTBYET O BaXKHOM PO 000-
HSATEIbHOI CUCTEMBI B Pa3BUTHUM JEMEHIIUU U B MATO-
rere3e BA. B wacTHOCTH, OB pa3paboTaH psim MOJIe-
JIei C WCIOJIb30BaHUEM OYJIbOIKTOMU3UPOBAHHBIX
TPBI3YHOB, B KOTOPBIX MPOUCXOIUT YCKOPEHHBIN aMU-
JIOUIOTeHE3 U pa3BUTHE HelipoaereHepauu. B Hammx
HUCCIEA0BAaHUSIX ObLIO MOKAa3aHO, YTO HApyIIEHUE dM-
OpHOHAJILHOTO Pa3BUTUS Y KPbIC B pe3yJibTaTe MpeHa-
TaJIbHOW TMIOKCUW NPUBOAUT K U3MEHEHUSIM B HOD-
MaJIbHOM MeTa0O0Jn3Me aMUJIOMIHOTO TIENTHUIa U ero
OeJka-TMpealecTBeHHUKA, K UBMEHEHUSIM Mopdoio-
TMYeCKUX U (PyHKIIMOHAIBHBIX CBOCTB HEPBHOM TKa-
HU TEMEHHOM KOpPbI U TUIIIIOKAMIIa, a TaKXKe Hapyllle-
HUSIM KOTHUTUBHBIX (byHKIIUH U oOoHsiHUS. [ToaToMy
BHYTPUYTPOOHAasl TUTIOKCUSL Y KPbIC MOXET paccMmar-
puBaTbCsl KaK 300TPOITHAsI MOJEAb PaHHMUX CTaauii
HelipolereHepaTUBHbBIX 3aboJieBaHUl yenoBeka. U3y-

575

Yyasi CIOCOOBI BOCCTAaHOBJIEHUSI HapyLIEHHBIX (DYHK-
LIMi1 MO3ra, Mbl TPOBEPUJIM IeficTBUE UHTMOUTOpA THU-
CTOHealleTUIa3bl BaJIbIIpoaTa HATPHUs, KOTOPBIi, Kak
WU3BECTHO, PETYJUPYET 3KCHPECcCUuio HelpOoHaTbHBIX
TE€HOB, CBSI3aHHBIX C HEWpPOJeTeHEPaTUBHBIMU Hapy-
IIEHUSIMU, B YACTHOCTU, HEWponenTuaasbl — HENpU-
Ju3nHa (OCHOBHOTO aMWJIOUI-AETpaaupylomiero gep-
MeHTa). BbpUIo 0OHapy:XeHO, YTO cepusi BHYTPpUOpPIO-
IIIMHHBIX UHBEKIUN BAJBIIPOATA HATPUS TIPUBOIUT K
BOCCTaHOBJIEHNIO KOTHUTUBHBIX QYHKIIMU B pagraib-
HOM JIaODMPUHTE U TECTE Ha paclio3HaBaHUE HOBOTO
00BeKTa, a TAKXKE BOCCTAHABIMBAET OOOHSIHUE MTPU Te-
CTUPOBAHUMU TIPEATIOUYTEHHUS 3aMaxa U CITOCOOHOCTH K
noucky nuiu. TakumM obpa3oM, Mbl MOXKEM 3aKJTIO-
YUTh, YTO TOBEJEHYECKUE pACCTPOICTBa, HabJoaae-
Mbl€ TIOCJIe MpEeHaTaJbHOU TUITIOKCUM, MOTYT OBbITh
CKOMIIEHCUPOBAaHbl MOCPEJACTBOM SIMUIEHETUUYECKON
PETYJISIIMU KCIPECCUU TEHOB, B YACTHOCTH, HEIIPU-
JIU3WHA.

®dunHancupoBaHue paboTel: PODU 19-015-00232 u
roc3agaHue (AAAA-A18-118012290373-7).
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BAJIBITPOATHBIE MOJE/IN AYTU3MA U KOPPEKIINUA ITIOBEAEHNA
OKCIIEPUMEHTAJIBHbBIX 2KMBOTHBIX ITPU ITOMOIIIN KCEHOHA

© 2020r. B.A. dyowmnun’*, H. 0. Capbiueal, S1. B. Kpymunckas',
B. P. I'en3yn!, A. I1. To0poBObCKMii!
! Mockoeckuii zocydapcmeennwiii yuusepcumem um. M. B. Tomonocosa, Mockea, Poccus
*e-mail: dva-msu@yandex.ru

DOI: 10.31857/S0044452920070335

HMccnenoBanu CcXoOHBIE € CHUMIOTOMaMM pac-
cTpoiictB aytuctuueckoro crnekrpa (PAC) mocnen-
CTBUSI TIPUMEHEHUSI BBICOKUX 03 BaJIbIIPOEBOM KHUC-
sotel (BITK), obmagaommnx B OTHOIIEHWY IETCHBIIIICH
GeJIbIX KPBIC TEPATOTeHHBIMU CBOMCTBAMMU.

Metoabl. BITK omHOKpaTtHO BHYTPUOPIOIIMHHO
WHBEIUPOBaIN caMKaM Ha 12 meHb OepeMEHHOCTH
(600 Mr/kr) 1M6O MOBTOPHO HOBOPOXKIAEHHBIM C 6 1O
12 nau xxu3uu (150 mr/kr). MHransimmm kceHoHa (Xe)
npoBoawin B TedeHne 10 MuH (cMech Ha OCHOBE aTMO-
chepHoro Bozmyxa, 25% a3zorta 3amellleHbl Xe) 3a
10 MUH 0O MOBEAEHUYECKOIo TeCTUPOBaHUsl. buuiu mc-
MOJB30BaHbI TECTHl HA paHHEe MOTOPHOE pa3BUTHE,
“OTKpBITOE TIOJIe” M “TIPUHYIMTENbHOE TIaBaHue”, a
TaKXe “colrajibHOE B3aUMOJICHICTBYE C MATEPhIO U Uy-
KOl caMKoii” (24 meHb XXKM3HU), “colaIbHOE B3al-
MoAeicTBUe ¢ CMOCOM MJIM AETEeHBIIIEM W3 APYroro
BhIBOJKA” (32 meHb), “Urposoe noseaeHue” (36 neHb,
OlIeHKAa B3aMMOJICUCTBUS 2-X KPBIC IIOJIPOCTKOBOTO
BO3pacTa), MaTepUHCKOEe IIOBEAECHHWE CaMOK IIOCie
TMEPBBIX POJIOB.

Pesynbratel. VccnenoBaHnue nociaencTBuil mpume-
HeHus BITK mokaszano, 4To BHE 3aBUCUMOCTH OT CPO-
KOB MHBEKIINI, Y TOTOMCTBA KPbIC HAOJIIOAAIOTCS Ha-
pYyLIEHUST paHHETO JOKOMOTOPHOTO Pa3BUTHUS U TUTIE-

pakTuBHOe mnoBeaeHWe. HeraTuBHBIE W3MEHEHUS
COLIMAJILHOTO B3aMOJIEHCTBUS 3HAUYUTEILHO CUJIbHEE
BBIpaXXEHBI B CEpUU C IIOCTHATAJILHBEIM BBEICHUEM
BITK. HapymieHust KJIIO4eBBIX aCTIEKTOB MaTEPUHCKO-
TO MOBEAEHUS XapaKTePHbI 11 00EUX MOJeJIeli, HO sip-
ye MpPOSIBIISIIOTCS Y CaMOK, KOTOphIE IIOIBEPTaiCh
npeHatanbHoMy Bo3zaeiicTBuio BITK. OO6HapyXeHBI
TaK>Ke BBIpaXKeHHBIE M3MEHEHUSI XapaKTEpUCTUK He-
KOTOPBIX CTPYKTYp MO3ra Ha MOJIEKYJISIDHOM YPOBHE:
CTaTUCTUYECKU 3HAYMMOE YBEJIMYEeHHE IKCIIPECCUM
reHoB SNAP-25 u VAMP-2, noBellIeHNE 3KCIIPECCUU
TE€HOB penenTopa okcutourHa. Ocob0 n3y4anoch BIIM-
sSTHUEe KCeHOHa (0J10KaTOp MeCT CBSI3bIBaHUS INIMIIMHA
NMDA-peuentopamu) Ha cumntomatuky PAC. Tlo-
Ka3aHO, YTO MHTAJISIINY X€ YaCTUYHO KOMITEHCHUPYIOT
Takue npossBieHus PAC, Kak TpeBOKHOCTD, COLTNAITh-
Hast OTYY>KI€HHOCTb, arpeccUsi B UTPOBOM B3aUMOIEi -
CTBUU.

BoiBoapl. IloaTBepkmeHa OOOCHOBAHHOCTb WC-
MoJIb30BaHMSI BajibllpoaTHBIX Moaeneit PAC; nokazaHa
KOpPPEKTUpYIolllas HEraTUBHYIO CUMIITOMAaTUKY aK-
TUBHOCTb KCEHOHA.

dunancuponanue padorel: POPU 18-315-00362 u
19-015-00345.
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BSKCIIEPUMEHTAJIBHOE MOAEJINPOBAHUE
TPEBOXKHOI'O PACCTPOIICTBA U AJIKOTOJIU3MA
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OKCNepUMEeHTAIbHbIE MOJIeJIM TPEeBOXHBIX pac-
CTPOMCTB U aJIKOTOJIM3Ma HA XXWBOTHBIX MOTYT IaTh
MIpeacTaBlIeHNUE O MO3TOBBIX MeXaHU3Max (hpopMHUpOBa-
HUS 3TOM MaTOJIOTUH, YTO, B CBOIO OUepelb, IOMOXET
ONTUMU3UPOBATh MOAXOIbI K JICYSHHUIO 3TOM KaTero-
pun 00bHBIX. Llerbio paboThl OBUTO CO3HaHME DKCITE-
PYUMEHTAIBHOM MOJEJIV IBOMHOIO JUAarHo3a: TPeBOX-
Horo paccrpoiictBa Ha rpumepe OKP u ¢popmupoBa-
HUS aJIKOrojim3Ma Ha ero (poHe y Kpbic. DKCIepUMEHT
npoBoauan Ha 49 Kpbicax camiax JuHuu Wistar, u3
KOTOpPBIX 29 0co0sgM Ha 9—16-11 IeHb TTOCIe POXICHUS
OBLIM clieaHbl MHBbeKIMK KiiomunpamuHa (K) B mose
15 Mr/kr, a octaBiMmcs 20 — UHBEKIIUU (DU3. paCTBO-
pa B ToM Xe o0beMe. B Bo3pacTte 2-X Mecs1ieB y KPBIC
o0erx IpynI OLIEHWBAIWCH pa3IWYHbIE IOBEACHYE-
CKMe TTapaMeTphl B TecTax “3aKanblBaHNE CTSKJISTHHBIX
mapukoB”, “Peakiust Ha 3ByK” 1 “OTKpEITOE TTONIE”, a
TakKe MpeaIrouTeHne aJIkorojs B TecTe “JIBycTakaH-
Hasg Tipo6a”. Ilocjie KOHTPOJBHOTO TECTUPOBAHMUS
KPBICHI OBUIM PagoOMU3UPOBaHbI B 4 rpyniibl. KphicH,
noJIyyaBIIne B MOocTHaTajabHOM nepuopae K, 6b1mm pac-
TIpeae/ICHbl B TPYIINY, MOABEPTIUIYIOCS TIOJYTIPUHYIV-
TenbHOM aKoronu3auun — KC u rpynmny, Kotopasl -
na Boxy — KB. Kprsichl, moygaBinme B MOCTHATATbHOM
nepuoje (U3NOJOTMUYSCKUN pacTBOp, TakKkKe OBLIN
pacmpeneneHsl B rpynnbl, nuBiame coupt — PC, u
rpymiy, nusiiyio Bony —®B. Crenylolye TecTHpoBa-
HUSI IIPOBOJIMIIMCH Ha 4-11 1 8- HelessIX 9KCIepuMeHTa.

Kprbichl 3KCcIIepMeHTaIbHOM TPYHITLI, IIOCTHATAJIHBHO
nosydasinve K, mpoaeMOHCTpUPOBaIN MOBBIIIEHHBII
YPOBEHb TPEBOXXHOCTH B TeCTaxX “3aKalbIBaHME CTCK-
JITHHBIX IapukoB”, “OTKpeITOe TToNe” 1 “Peakiimsd Ha
3ByK”. [IoMMMO 3TOr0, Y 3TOI IPYIIIbI KPBIC OBLIO BhI-
SIBJICHO TIPEAITOUYTEHIE AJIKOTOJIS eIl 1O Hadyajla ajIKo-
ronuszauuu. Yepes 4 Hedeau aJIKOroju3alllMu TpyIimna
KC nmoctroBepHO 00JIbllIE MpeaIioynTana CIupT, 4eM
rpynnbl KB u @B. K 8-ii Henene Bce Tpu 3KCIEPUMEH -
TallbHbIE TPYIIIBI JOCTOBEPHO OOJIbIIE MPEAITOUNTATIA
CIIUPT, YeM KpbICchl rpymisl @B. [ToyyeHHbIE JaHHbBIE
CBHUCTEIILCTBYIOT, YTO Yepe3 MeCSI IIPUHYIUTEIbHOMI
aJIKoroausanuu caM (akT MOoTpedJIeHUsT CITUpTa CTa-
HOBUTCS BaXXKHBIM (paKTOpOM (DOPMUPOBAHUS IIPEAIIO-
YTEHUSI BTAHOJIA HAPSILy C TPEBOXHBIM MOBEICHUEM,
BBbI3BAHHBIM MOCTHATAJIbHBIM BBeaeHueM K. ITokasza-
HO, 4TO TPEBOXHOE PACCTPONCTBO MOXET CIIOCOOCTBO-
BaTh JajbHeimeMy (GOpMUPOBAHUIO aJIKOTrojim3Ma. B
Mpoliecce alKOroJM3allui MPEeANouYTeHUe 3TaHoJja
CBSI3aHO KaK ¢ (DPaKTOPOM TPEBOXXHOTO PacCTPOICTBa,
TakK U COOCTBEHHO (DAaKTOPOM IOJYNPUHYIUTEITBHOMN
aJIKOTOJIM3allM, NpUYEeM HX COYeTaHHOEe OCHCTBUE
OKa3bIBaeTCs Hambojiee BBIPAXEHHBIM 4Yepe3 MeCSIII
SKCIIePUMEHTA.

®duHaHcupoBaHue paboThl: Troc3amaHue MODb
PAH (AAAA-A18-118012290373-7).
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HENPO®U3NOJOTMYECKUE ACITEKTBI
BPEMEHHOI'O KOANPOBAHUA AKYCTUYECKUX CUTHAJIOB
B BbICIIINX CJIYXOBbIX HEHTPAX MO3T'A

© 2020r. M. A. Eroposa

DI'bYH Uncmumym 3604r04uoHHOI pusuonoeuu u ouoxumuu um. U1.M. Ceuenosea PAH, Cankm-Ilemepbype, Poccus
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C 11e/1bI0 YCTaHOBJICHUSI MEXaHU3MOB BPEMEHHOTO
KOIUPOBAaHUSI OMOAKYCTUYECKNX CUTHAJIOB B CITYXOBOIA
CHCTEME BBINOJHEHO (PYHIAMEHTaJIbHOE MHOTOILIa-
HOBOE MCCJIeIoBaHME, BKIIIOYAIONIee aKyCTUYECKUE,
MoBeAeHYECKHE U HEMPOPU3MNOIOTUYECKUE TTOIXOIbI.
OOBEKTOM HMCCIIEIOBAHMS CIYKMUA TOMOBasl MBIIIb -
OIVH 13 HauboJiee YHUBEPCAJIbHBIX MOACIBHBIX 00b-
€KTOB, IIPUMEHSEMBIX IIPU MCCIEeIOBAHUU HeNpodu-
3MOJIOTMYECKUX 3aKOHOMEPHOCTEM (PyHKLIMOHUPOBa-
HUS cyXa 4yejaoBeKa. M3ydeH BOKaIM3allMOHHBIN pe-
nepTyap MBIIIM KW CMBICIOBOE 3HAYE€HHE KPUKOB,
HUCclieoBaHa MX YaCTOTHasg M BpeMEHHasl CTPYKTypa.
B Heiipodusmoornyeckoii 4acTd MCCICIOBaHUS B
KauyecTBe OMOAaKyCTHMYECKOro CHUTHAJIa M30paH KpUK
IUCKOM@MOpTa MbIIIAT, BbI3LIBAIOIINI MHCTUHKTUB-
HOE€ MaTepUHCKOEe MOBEICHME, HampaBJIeHHOEe Ha
yCTpaHeHUe UCTOYHUKA quckoMdopTta. [IpousBeneHa
BHEKJIETOYHAs PErUCTpalvs aKTUBHOCTU OAMHOYHBIX
HEMpPOHOB CIIyXOBOIoO LIEHTpa CpeaHero moara (IeH-
TPaJILHOTO SIIpa 3aJHUX XOJIMOB) U TIEPBUYHOM CITyXO-
BOM KOpBI (IIEPBUYHOrO U IEPETHErO CIYXOBBIX IO-
nei). Ilo pesynbraraM HCCIEeIOBaHUS BPEeMEHHBIX
CBOMCTB aKTMBHOCTU HEMPOHOB 3TUX LIEHTPOB, Bpe-
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MEHHOIO IIKaJIMPOBAaHUS IIOCTCTUMYJILHOM amariTa-
MU 3TUX HEMPOHOB K CEpUsIM MOJejeil KpukKa AuC-
KoM@opTa, a TaKXKe TeCTUPOBAHUS UX YaCTOTHBIX pe-
LEOTUBHBIX MOJIEi, BBIIIOJHEH aHAJIU3 BPEMEHHOIO
KOJIMPOBaHUS aKyCTUUECKOM nH(pOpMalIMM Ha YPOBHE
HENPOHOB CIIyXOBOT'O LIEHTPA CPETHETO MO3Ta 1 CITyXO-
BoIi Kophl. [TokazaHo, UTO HEHPOHBI, pa3anyarolIuecs
o opMe BO30OYIUTEIbHBIX U TOPMO3HBIX YaCTOTHBIX
PELIENITUBHEIX ITOJICH, a TaKXKe 110 BpEMEHHBIM XapaK-
TePUCTUKAM UMIYJIbCHON aKTUBHOCTH, HECYT pa3/Ind-
HY10 (PyHKLIMOHAIBbHYIO HArpy3Ky IpU BpeMEeHHOI 00-
paboTke 3ByKOB. OMHUM M3 MEXaHU3MOB BpEeMEHHOM
00pabOTKM OMOAKYyCTUYECKUX CUTHAJIOB B CIIYXOBOM
LIEHTPE CPEIHEro MO3ra U B CIYXOBOM KOpe SIBJISIETCS
MOCTCTUMYJIbHAS afanTaiys HelipoHOB K MocjenoBa-
TEIBLHOCTSIM 3BYKOB. QOcyKmaeTcs crenuaan3alus
HEWPOHOB PAa3TUYHbBIX GYHKIMOHATBHBIX U MOP(}hOII0-
TMYECKUX TUIOB B 00eCIIeYeHUM LEHTPAIbHBIX MeXa-
HU3MOB CJTyXxa.

®dunaHcupoBanue pabotel: PODOU (06-04-48616,
15-04-05234, 18-015-00188), roczaganue UDDH PAH
(AAAA-A18-118013090245-6).
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CTABMUIN3ATOPDBI KAJIbIINA BOCCTAHABJIIMBAIOT
HAPYIIEHHBIE MOTOPHBIE ®YHKIIUU MBIIIEN
TPAHCTEHHOW JTMHUU SCA2-58Q

© 2020r. II. A. EropoBa’*, . b. Be3anpo3sanHblii’
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CrnuHoluepebesuisipHast atrakcust 2-ro tura (CLIA2)
MIpeaCcTaBIsIET cO00IT HEM3ICUYNMOE TEHETUIECKOe 3a-
OoJieBaHME, BBI3bIBaeMoOe 3KcImancueit Tpuriieta CAG
B IIOBCEMECTHO IKCIpeccupyeMoM reHe ATXN2, Konu-
pyto1ieM 0eJI0K aTaKCUH-2 ¢ YIJTMHEHHBIM ITOJIUTITyTa-
MHUHOBBIM TpakToM. IlaTodusmnonsormyeckme IIposIiB-
nenusi CLIA2 BKIIIoyaloT B ce0sl IIPOTPEeCCUPYIONIYIO
aTponi0 MO3XKeYKa M MOCICAYIOIIYIO ITOCTEHEHHO
HapacTalolyo arakcuio. B ciyuae CILIA2 mbieit u
NanKMeHTOB B MEPBYIO odepelb HAOMIOOAaeTCs opaxKe-
Hue kietok Ilypkunbe (KIT) Kopbl MO3XKedKa U Ipo-
BOISIIMX MyTeil Mo3xkeuka. M3BecTHO, 4TO Hapylile-
HUS KaJdbIEBOIo OajlaHca WMIPAlOT BaXXHYIO pOJIb B
pa3IUYHBIX HEMpPOIereHEpaTUBHEBIX 3a00JIEBaHUSIX,
Bkinioyass CIIA. HemaBHO OBLJIO TIPEANOJIOXKEHO, UTO
BaXXHBIM PETYJISITOPOM YPOBHS KanbLiys B DIIP sBist-
forcsa 6enku ceMetictBa STIM. B wactHOCTH, OBITO TIO-
KazaHo, uyto Oeysok STIM1 wurpaer BaxkKHyIO POJIb B
KOHTpOJIe HelipOHAJIbHOTO KaJIbIIMEBOTO CUTHAJIMHTA,
a takke B peryisiunn mGluR1-3aBucsineii cuHanTu-
yeckoil nepegaun B KIT kopel Mo3keuka. OCHOBHOM
1IeJIbl0 HACTOSIIIEN paboThl ObLIO M3YYeHVE CUTHAIb-
HBIX OCHOB MOJIeKyJIsIpHOTO ITatoreHe3a CIIA2 Ha MBI-
IIMHOM MoJieu TpaHcreHHoM TnHun SCA2-58Q 1 110-
WCK TTOTEHLIMAIBHBIX TEPAIleBTUYECKUX MUIIICHEN TSI
negeHust CLIA2. B pabote Hamu OBLIO IPOBEAESHO UC-
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cienoBanue ponu STIMI1-omocpenoBaHHOIO CUT-
HaJIbHOTO ITYyTHU B HApyIIEHUU KaJIbIIMEBOIO TOMEOCTa-
3a KII xopel Mo3xkeuka wMbimei-momeneit CILIA2
TpaHcreHHOM auHUM SCA2-58Q 1mocpeacTBoM MHIHM-
OMpoOBaHMS JAHHOTO CUTHAJILHOIO MYTU C ITOMOIIBLIO
BUPYCHOM TOCTaBKU MaJibiXx nHTepdepupyromux PHK
K 6enky STIM1 B MO3T MOTOTBITHBIX JKUBOTHBIX. BEIITO
BBISIBJICHO, YTO ITOHIKeHUE dKcnpeccun 6eika STIM 1
B KIT xopbl Mo3zxkeuka CILIA2 Mbliieii HopMaiu3yer
MOBBIIeHHBIN [P3-uHIyIMpyeMblii KaablIMEeBbI BbI-
Opoc B ciryyae MyTaHTHBIX MbIeii. [IpoBeneHHbIE Te-
CTHI II0 OLIEHKE MOTOPHOII aKTUBHOCTHU ITOJOIIBITHBIX
KUBOTHBIX MTOKA3aJIM, YTO TepaIlleBTUYECCKOE TIOHIKE -
HUE KOHILIEHTPALUU BHYTPUKICTOUYHOIO KaJblIUs T0-
cpeactBoM yrHeteHUs STIM 1 -ommocpeqoBaHHOTO CHUT-
HaJIbHOTO NYTHM BOCCTaHABIMBAET HapylIeHHBIE MO-
topHble pyHKuMKU CLIA2 mbimeit. Takum obpa3oM,
HaMU ObLIIO MPOAEMOHCTPHUPOBAHO, UTO CTAOMIM3AIIUSI
KOHIICHTPALIMM BHYTPMKJIETOYHBIX MOHOB KaJbIIUs
IyTeM OTpaHWYECHHUS SKCIpeccuM OeKa-ydacTHUKA
HAYBK MoXeT SBASITbCSI OTHUM W3 MNOTEHLAATbHBIX
crioco60B TepaneBTrueckoro jedyeHust CIIA2 u, Bo3-
MOxXHO, npyrnx HJI3 co cXoXX1M reHe3ncoMm.

dunancupoBaHue paboThl: rpanT Ilpe3uneHra PO
MK-1299.2019.4.
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AHAJIN3 CIIOHTAHHOHN AKTUBHOCTH KJIETOK ITYPKUHBE KOPBI
MO3XKEYKA BOJIPCTBYIOIINX MBIIITEN
TPAHCTEHHO JIJUHUN SCA2-58Q
© 2020r. II. A. EropoBal*, A. B. T'aspuiioBa!, 1. B. Be3npo3Bannbrii!
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Knerku ITypkunbe (KIT) kopbl MO3XKeukKa CHOH-
TaHHO FeHEPUPYIOT TOHUYECKYIO JIEKTPOPU3NOTIOTU -
YECKYl0 aKTUBHOCTb, OIHAKO PETrYJISIPHOCTb NaHHOW
aKTUBHOCTH HapylllaeTcsl MpyU MHOTHUX JereHepaTuB-
HBIX COCTOSTHUSIX, BKJTIOUAIOIINX aTpO(hUI0 MO3XKeuKa,
B YaCTHOCTH, B CJiydyae pa3jinyHbIX TUTIOB CITMHOLIEPE-
oemnsipHbix atakcuit (CLIA). B cBoux mpeablaylmnx
WUCCIeTOBAHUSX Mbl UCITOJIb30BaAJIM METOJT BHEKJIETOY-
HOI peructpanimu otT oguHo4yHOoro oTBeneHust KII ¢
LieJIbIo aHanu3a crmoHTaHHoI akTuBHOCTU KI1 in vivo B
cliyyae aHeCTe3UPOBaHHBIX MblllIeid TPAaHCTEHHOM JIU-
Hum SCA2-58Q. Mu1 ooHapyxwunu, yto KII crapero-
mux CLIA2 Mbllleil reHepUpyIOT 3HAUUTEIbHO MEHEee
PETYJISIPHYIO aKTUBHOCTD 10 cpaBHeHUIo ¢ KIT mbieit
nukoro tTuna (IT) Toro ke Bo3pacTta, 1 4TO JaHHAas Ha-
pylIeHHasl aKTUBHOCTb MOXeT ObITh BOCCTaHOBJIEHA
IpY BHYTPUOPIOIIMHHOM (B. 0.) BBEAeHNU aKTUBAaTOpa
SK kanasnos xiop3okca3zona (CHZ). B Hacrosineit pa-
0O0Te MBI HCITOJIb30BaIN TOT e METO BHEKJIETOYHOM
perucTpaiuu ot onuHoYHoro oTBeneHust KIT pist aHa-
Jm3a crioHTaHHoi aktuBHOocTH KII in vivo B cityyae
oonpctytonux CIIA2 mbiiieii. B atom ciydae mis
WMMOOWJIM3ALIMU MOAOTIBITHOTO KMBOTHOTO MBI KC-
noJib3oBanu miaatgopmMmy Mobile HomeCage (Neuro-
tar, @uuasHaus1). Mbl ooHapyxwiu, utro KIT 6oap-
CTBYIOILLIMX XUBOTHBIX B CpeIHEM TeHEPUPOBAIMU aK-
TUBHOCTH C TOpPa3ao OOJIbIIEH YacTOTOM M ropas3mo

MEHBIIIEI PeryJIsSIPHOCTBIO IO CPaBHEHUIO C HaO oA -
eMoit paHee akTuBHOCThIO KII aHecTe3MpoBaHHBIX
XMBOTHBIX. 3armicu aktuBHocTH KII OompcrByronmmx
CHA2/AT mpleit BRIIBUIN 3HAYUTEIBHO MEHBIIIYIO
YacTOTy TeHepaluy IPOCTBhIX U CJIOXHBIX CHAilKOB B
ciydae KIT CLIA2 mblireii mo cpaBHeHuto ¢ T mbiia-
MU Toro ke BoapacTa. C 1ie1bl0 MCCIeToBaHMs BJIMSI -
aug aktuBamy SK kananoB Ha aktuBHOCTb KIT 601p-
crByomnx CLIA2 Mpliiieid 1 Ha X MOTOPHYIO KOOPJIU-
HaIMIO, MBI IIPOBEIU KYpC IOJTOCPOYHBIX MHBEKIINIA
CHZ B cinydae JaHHBIX MbIIIEi. M bl OOHapYKUJIU, 4YTO
IonaToBpeMeHHEBIe B. 0. MHbeKIIMM CHZ He moBmmsn
Ha TeHepaluio IIPOCTHIX criaiikoB B cirydae CLIA2 MbI-
e, OMHAKO OHU BOCCTAaHOBWJIM TOYHOCThH JAHHOI
CITOHTaHHOI neicMeiikepHoii akTuBHOCTU. boliee To-
ro, HaM yJIajoch MMOKa3aThb, UTO Kypc MHbeK1IN CHZ
VIIYYIII BO3PaCcTHBIE MOTOPHBIE HAPYIIICHMS B CITyJae
CHLA2 mpimieit. MblI IIpearionaraeM, 4To MoTepsl pery-
asapHocTH akKTUBHOCTU KII MoxeT OBITh KIIOYEBOIA
MMPUYUHON TIPOTrPecCUU CUMIITOMOB aTaKCUU B CIydae
pasznmmuHbeiXx THMOB CIIA, a Takke, 4TO aKTUBAIMS
KaIbIUI-aKTUBUPYEMBIX KaJMEeBbIX KaHaJIOB, BKIIIO-
yaromux SK KaHambl MOXET OBITh MCIIOJI30BaHAa B Ka-
YyecTBe MOTeHLUaJbHOro crnocoda jedeHuss CLIA Ha
(GU3MOTOTUIESCKOM YPOBHE.

®dunHaHcupoBanue padotel: PH® 19-15-00184.
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CO3JIAHME MOJIEJIN JOKJIMHUYECKOM CTAIUU
BOJIE3HU ITAPKMHCOHA ¥ CTAPEIOIIINX 2KNBOTHbIX
JIJI PABPABOTKHM HOBBIX TEXHOJIOI'MI IIPEBEHTUBHOMN TEPAIIUUA
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Beenenne. Bo BceM Mupe orMeuaeTcst HEyKJIOHHBI
pocCT umncia HeiipoaereHepaTUBHBIX 3a00ieBaHUit (00-
ne3Hu Anbureiimepa, 6one3nu Ilapkuncona (BIT) u
Ip.), TOPaXXaIOUIUX MPEUMYIIECTBEHHO MOXKUIIBIX JIFO-
neii. BII — MyIbTHCHCTEMHOE IpOrpeccupylollee 3a-
OojeBaHMEe, IIPM KOTOPOM IIO3TAIIHO THOpaXKaeTcs
HepBHag cuctema. bIT nmpossiasieTcss TMMUYHBIMU MO-
TOPHLIMY HapyLIEHUSIMUA U IIUPOKUM CIIEKTPOM He-
MOTOPHBIX CUMITOMOB (HEPBHO-IICUXWYECKMNX, BEre-
TaTUBHBIX, CEHCOPHBIX). BI1 10 cux mop oTHOCUTCS K
YUCy HEU3JIeYUMbIX. [IpuYuHBl HEU3JIEYUMOCTU —
(1) To3mHSIS ITOCTAaHOBKA AMAarHo3a, KOrga OCHOBHAs
YacTh IBUTATEIBHBIX HEMPOHOB B Y€PHOM CyOCTaHIINMI
(UC) yxe morubiia, U u3JiedeHUE HEBO3MOXHO, U
(2) HECOOTBETCTBUE TPAOIULIMOHHOI Tepanuy IaTore-
HeTUYeCKMM MexaHu3max pa3Butus bII. J1i1sa 6opb0Obl
C HelipoaereHepaTUBHBIMU 3a00JIEBAaHUSIMU BO BCEM
MUpe aKTUBHO pa3padaThIBAIOTCSI MPUHIIMIIBI TIPEBEH-
TUBHOM MeaulIMHBL. IMEHHO 3TO 3B€HO, OCHOBAaHHOE
Ha TOKJIIMHUYECKOM BBISIBJIEHMU 3a00JeBaHUS U TO-
CJIEIYIONINX TIPeBEHTUBHBIX MEPONPUSATUSIX, CIIOCO0-
HO peaJibHO IPEeAOTBPATUTh IIPOTpecCUpoBaHUEe 0O0-
JIE3HM ¥ CHM3UTb WHBAJUIHOCTH TPYIAOCHOCOOHOTO
HaceJIeHUsI M BBICOKME pacXobl Ha JIeYEHUE yKe 3a00-
JeBIIMX Joneit. OaHaKoO, TEXHOJOTMM MOKJIMHUYe-
ckoii uneHTuduKanuu u papmakorepanuu BI1 emie He
CO37JaHO. YCKOPUTH pellleHHWe 3TOK BaXKHOM 3amadu
TO3BOJIMT CO3JIaHUE aleKBAaTHBIX MoJeJieil TOKJIMHU-
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yeckoit ctanuu BIT Y XKMBOTHBLIX, YYUTBIBAIOIIINUX BO3-
PacCTHbLIC 0COOEHHOCTH 3TOTO 3a00JIeBaHUSI.

Henb ncciaenqoBaHusl — co3gaHUe MONEIN JTOKJIU-
Hu4eckoii craguu bITy moXWabIX )KUBOTHBIX HA OCHO-
B€ COBPEMEHHOTO TIPEACTaBICHUS O KITIOUEBOM pOIN
YOMKBUTHUH-IIPOTEACOMHOM CHUCTEMBI B MOJICKYJISIP-
HBIX MexaHu3Max naroreHesa bII.

Metoapl. B paboTte mcrmonb30BaHBI KPBICHI CaMIThI
nonynsuuu Buctap B Bo3pacte 20 Mec. [ monenu-
poBanust BI1 nmpuMeHsIIM MHTpaHAa3aIbHOE BBEACHUE
MHTUONTOpA IIPOTEacoM JIaKTalmcTruHa. B nccnemona-
HUM WCHOJb30BaHbl METOIbl MMMYHOTI'MCTOXUMUM,
OUOXUMUU, TEJIEMETPUH, TIOBEACHYECKHE TECTHI.

PesyabraTthl. BrniepBbie pazpaboraHa Monenb 0O-
KJMHN4ecKoi cramuu BIT y moXuibIX KMBOTHBIX Ha
OCHOBE MHTMOMPOBAHUS IIPOTEACOM I'OJIOBHOI'O MO3Ta.
Mognenb xapakTepusdyeTcs: 1) HaauuueM o.-CUHYKIIeH -
HOBOI maTojiornu 1 HelipoBocnajaeHus B YC u sKc-
TpaHUTPAIBHBIX CTPYKTypax, 2) pa3BUTHUEM Helpoie-
reHepaTUBHOIO Ipollecca B CTPYKTypax TOJIOBHOIO
MO3ra IaTOreHETUYECKU 3HAYMMBIX JUISI JOKJIMHUYEC-
ckoii cramuu BII, 3) monmoporoBbIM ypoBHEM TMOEIN
HelipoHoB B YC m oTCcyTCTBMEM MOTOPHBIX (DeHOME-
HOB, 4) HapyllIeHUEeM MHTETPaTUBHBIX (PYHKIIMIT MO3-
ra. Co3gaHHasI MOJIe/Ib MCIIOJIb30BaHa IS pa3pabOTKU
HOBBIX IOAXOA0B MpeBeHTUBHOTO JeueHus bII, ocHo-
BaHHBIX Ha IIAepOHHOI (papMaKoTepaIu.

dunancupoBanue pabotel: PH® 16-15-00278 u
yacTu4yHO roc3aganue (AAAA-A18-118012290427-7).
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MATEPUAJIbI KOH®EPEHIINN

N IIKOJIbI

BO3JIENCTBUE KPATKOBPEMEHHOU SITNMJIENITU®OPMHON
AKTUBHOCTMU HA TJIYTAMATEPTUYECKYIO ITEPEJIAYY
MEXKIY CUHAIICAMU CA3-CAl1 THIIIIOKAMIIA

© 2020r. 1O.JI. Epruna*, A. B. 3aiinesn’

' @IBEYH Hucmumym 360a104uonHoil pusuonoeuu u ouoxumuu um. .M. Cevenosa PAH, Canxm-ITemepbype, Poccus
*e-mail: for.mail.ergin @gmail.com

DOI: 10.31857/S0044452920070396

I'myramateprudyeckasi cucteMa TeCHO BOBJIeUeHa B
MIpOoLEeCCH AnuienToreHe3a. s n3MeHeHNUsI CBOMCTB
IIyTaMaTeprudecKoil CHHAIITUYECKOI Iepemadyn Oo-
CTaTOYHO AaxKe KpaTKOro IMmepuoia 3MuienTugopm-
HOIl akTMBHOCTU. PaHee HaMu OBLIO ITOKa3aHO, YTO
15-MUHyTHas aNWIeNTU(GOPMHAsT aKTUBHOCTbD B Tiepe-
KMBAIONIUX Cpe3ax 3HTOPMHAILHOM KOPBI M THIIIO-
KaMIla IIpUBOOUT K CYIIECTBEHHBIM W3MEHEHUAM
CBOMCTB TIJIlyTaMaTeprUYeCcKoOi Tiepeaayu B SHTOPU-
HajabHOU Kope (Amakhin et al., 2018). B aToi1 padoTe,
UCTOJIb3YS TOT XK€ METOANYECKUI TTOIXO0, MBI UCCIIe-
TOBaJIMi M3MEHEHUS TJyTaMaTepruyecKoil Iepemadu
mexay cuHaricamu CA3-CAl runmokamria.

HccnenoBaHre BHITTOTHEHO Ha KpbIcaxX TUHUM Bu-
ctap (20—23 mgHeit). DrmmnentrudopMHast aKTUBHOCTb B
MepeKMBAIOIINX Cpe3axX BbI3bIBAIACH TPOIMUJICTITUYC-
CKUM pacTBOpoM (B MoJib/n): 0.25 MgSO,, 1.25 NaH,PO,,
2.0 CaCl,, 8.5 KCI, 13.3 rmoxko3bl, 24 NaHCO;,
120 NaCl, 0.054-amunorupuauHa; pH 7.3—7.4. BrI-
3BaHHBbIE 1 MUHHUATIOPHBIE BO30YXKIAIOIINE TTOCTCH-

Hantudyeckue Toku (BITCT) peructpupoBaiu cnycTs
1 yac nocie nepuonaa AMIeNTUMOPMHON aAKTUBHOCTH.

Ouenka cBoiictB MuHuaTIOpHbIX BITCT nmoxkasana,
YTO HU WX aMIUIMTyJa, HA 4acToTa He OTJIMYAJIUCh OT
KOHTPOJBHBIX 3HaueHuil. OTCyTCTBUE W3MEHEHUIA
cBoiictB MuHHMaTIOpHbIX BITCT yka3siBaeT Ha TO, YTO
He U3MEHUJIUCh HU BEPOSITHOCTh BLICBOOOXKICHUST Me-
JIMaTtopa, HU YUCJIO PelieNTOPOB Ha MOCTCUHATITUYE -
ckoit MeMOpaHe. YTOOBI MPOBEPUTH, HE U3BMEHUJIIOCH
nu cootHomieHUe AMPA u NMDA-peuenTopos, pe-
ructpupoBaii AMPA-pelienTop-orocpe1oBaHHEIE
TOKM TIpY MOTeHLMasie pukcaumu, paBHoM —80 MB u
NMDA-penentop-onocpeaoBaHHble Toku npu +40 mB
B npucyrctBur DNQX (10 uM). MU3meHeHMit B COOT-
Homrenu AMITA 1 HMJA pelienTopoB TakKe He 00-
HapyXeHo.

Takum o006pa3soM, KpaTKOBpeMEHHasl >SITUIEITH-
¢dopMHastT aKTMBHOCTh HE IIpUBeja K H3MEHEHUIO
CBOICTB INIyTaMaTepTUYeCKOM Ilepedadyu B CHHarlcax
CA3-CAl rummokamria.

®dunancupoBaHue pabotel: PODU 19-34-90122.

582



KYPHAJI DBOJIIOLIMOHHOH BHOXUMHH H ®U3HOJIOTHH, 2020, mom 56, Ne 7, c. 583

MATEPUAJIbI KOH®EPEHIINN

N IIKOJIbI

BJIMAHUE IMMPEHATAJIBHOM TUITEPTOMOILIMCTEMHEMUUA
HA MPO-HOLIMIIENITUBHBINA D®®EKT AT®
B CUCTEME TPOMHUYHOT'O HEPBA KPBIChI

© 2020r. E.B. Epmakoa'*, K. C. Kopoaépa!, I'. ®@. Curaukosa'

! Kazanckuii pedepanvhuiii yuueepcumem, Kasans, Poccus
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Bsenenme. ['unepromouucrenHemust (rl'm) — 3a6o-
JIeBaHUE, CBSI3aHHOE C BBICOKMM COJEP>KaHUEM TOMO-
mucreuna (I'm) B mna3me KpoBu. Beicokmne KOHIIEHTpa-
muu ' MoryT mpoBoLMpOBaTh Hayajao MPUCTYIOB
murpeHu. [lokazaHo, YTO TPOWHWUHBIK HEPB UTpaeT
OJIHY U3 BeaylIuX posieid B GOpMUPOBAHUN HOLIULIET -
TUBHOTO CUTHAJIa TIpU NaToreHe3ze MurpeHu. Mccneno-
BaHVE MEXaHU3MOB 00JIM UMEET IIMpPOKoe (hyHIaMeH -
TaJILHOE U MPaKTUYECKOE MPUMEHEHUE TSI pa3padoT-
KM METOJI0B MPOMUIaKTUKU U JiedeHusl. Llenb naHHOTO
ncciaenoBanusa — aHanu3 ATd-omocpenoBaHHOTO HO-
LIMIENTUBHOTO CUTHaJIa B TPOMHUYHOM HEPBE KPbICHI
B YCJIOBUSIX TIpeHaTaibHOI IT1I.

MeTtoapbl. 151 MogenMpoBaHUS IIpeHaTaIbHOMI 111
caMKM KpbIC MOJy4Yaad METUOHUH C MUIel 3 Heaeau
JI0 6epeMeHHOCTH, BO BpeMsl OepeMEeHHOCTU U TIOCJIe
MOSIBJIEHUST TOTOMCTBA. B 3TUX yc10BUsIX y caMOK MoO-
BBIIIaeTCs ypoBeHb ['11 B KPOBU, a y TOTOMCTBA Pa3BU-
BaeTcs NpeHaTajibHas rl'1. OKCrnepuMeHThl TPOBOAU-
auch Ha camiax kpbic (P30—40) ¢ ucnonb3oBaHueM
3JIEKTPO(PU3NOTOTUYECKOTO METO/IA PETUCTPALIMUA MO~
TeHnuanoB aeiictBus (I1/1), Maylmiux 1Mo OTPOCTKam
TpoiinmyHoro Hepsa. st perucrpauuu AT®O-BbI-
3BaHHBLIX Ca’"-CUTHAJOB WCIOIbL30BAIU HENPOHBI
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TPOMHUYHOIO TaHIJINSI, N30JIUPOBaHHBIE Y KpbIC P10-
14, Bu3yanmm3alMio KJIETOK MPOBOIWIN C ITOMOIIBIO
dayopecuieHTHOro mapkepa Fluo4 AM (4 MmxM).

PesyabTatel. B koHTpone anmnukaius AT®
(100 MmxM) mpuBoamiIa K yBeImdeHuo 9actoThl 111 B
TpoiiHnyHOM HepBe ¢ 0.54 = 0.13 umn/cex mo 1.33 =
+ 0.32 umn/cex (n = 5; p < 0.05). B ycnoBusix nmpeHa-
TanbHOU rl'n mpupoct yactorel IIJI mpu melicTBUM
AT® GBI JOCTOBEPHO BHIIIE, a JJIUTEIBHOCTh CIIaii-
KOoBaHWUs ObLIa 00JIbIlle, YeM B KOHTposie. CpeaHssa am-
wmTyna AT@-BBEI3BAHHBIX KaJIbIIMEBBIX CUTHAJIOB B
nzonupoBaHHbIX TI-HelipoHax CyIlIECTBEHHO HE W3-
MEHSJIach B YCJOBUSIX MpeHaTalibHOU 1, Torna kak
cpenusa nmonymupuHa (FWHM) u cpegnsst mnoianb
KaJIbIIMEBBIX MMKOB B HEMPOHAX, TTOJYUYEHHBIX OT KPbI-
CIT ¢ mpeHaTajibHOU TT1, OBLIM JOCTOBEPHO BHIIIIE,
YyeM B HeWpOHax, MOJyYeHHbIX OT KOHTPOJbHBIX XU-
BOTHBIX.

BoiBoapl. TakuM 06pa3om, IoKa3aHo, YTO MOBHIIIIE-
HUe 60J1eBOIi YyBCTBUTEIBHOCTH TIPU Il 11 MOXET ObITh
CBsI3aHO ¢ Momysiueit perienrropoB AT® B cucteme
TPOMHUYHOTO HEPBA.

®dunancupoBaHue padotsl: PH® 20-15-00100.
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MATEPHAJIbI KOH®EPEHIIUN
N IIKOJIbI

PA3PABOTKA IIJIATMHA J1JI1 BBICOKOYPOBHEBOTI'O AHAJIN3A
HEMPOHHOUM AKTUBHOCTH, 3APETUCTPUPOBAHHOI BO BPEMS
DKCIHHEPUMEHTOB C UCITIOJIB30BAHUEM MUWHUCKOIIA
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MUHMATIOPHBIN (PIyOpeCIIeHTHBIIT MUKPOCKOIT STB-  TTO3BOJISIET TTOJyYaTh M300paskeHUs paHee HeIOCTYII-
JISIeTCSl TIEPCIIEKTUBHBIM CPEJICTBOM BU3YyalU3allMM  HBIX MOMYJISIIAI HEIfPOHOB B INIyOMHE MO3Ta CBOOOTHO
aKTMBHOCTU HelpoHOB. M CIToIb30BaHIe MUHUCKOIIA  IBVDKYIINXCS XXWBOTHBIX. TeM He MeHee, o6paboTKa

BrI6Op aropuT™a Juist BBIYMCICHUS!

" Algl v
KOPpEJISILMOHHON aKTUBHOCThH

[ TIpumeHUTH

AKTHUBHOCTb HeiipOHa Ha BHIOPAHHOM BHIEO-KaIpe Koppensiums HeiipoHaTbHON aKTUBHOCTH

Heatmap
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Puc. 1. I'padbmyeckuit nHTEpdEiic TpOTOTUIA TIJIaTMHA: CJieBa — aKTUBHOCTh HEMPOHOB TSI BBIOPAHHOTO Kaapa eIMHUYIHOMN BU-
JIeOTOC/IeI0OBaTEIbHOCTH, CIIpaBa — TEIJIoBasi KapTa KOPPeJsiLiMU aKTUBHOCTA HEMPOHOB, BHU3Y ClieBa — MHCTPYMEHT BbIOOpa
JIrarna3oHa KaJpoB M MHCTPYMEHT BbIOOpA Kalipa B BUAECO3AIMCH, BHU3Y CIIpaBa — BbIOOP MHIEKCAa KOHKPETHOTO HeiipoHa.
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NEePBUYHBIX JTaHHBIX, IMOIYYEHHBIX C ITOMOIIBIO MU-
HHUCKOMNA, UMEET psal TPYAHOCTEH: BKCTpaKLUsl Heli-
POHHOII aKTUBHOCTU M €€ IOCJIeAyIOIIUi aHallu3, B
TOM YHCJIe BEICOKOYPOBHEBBI.

B cBsI3u ¢ TeM, UYTO B OTKPBITHIX MCTOYHHMKAX HE
yaaJoCch HAATM MHCTPYMEHTA, MO3BOJISIONIETO IIPOBEe-
CTU BBICOKOYPOBHEBBI aHAJIU3 HEMPOHHOI aKTUBHO-
CTH, OBUIO MPEIJIOKEHO pa3padoTaTh COOCTBEHHBIN
IpOrpaMMHEIN MHCTPYMEHT, COYETAIONINIL B ceOe BO3-
MOXHOCTH TIO TIEPBUYHOM 00OpabOTKE BHACO3AINCH,
NpOoLEAyPY PErucTpalii HEMPOHOB IJIsI HECKOJbKUX
9KCIIEPMMEHTOB, a TaK:Ke BHICOKOYPOBHEBEIN aHAIN3
U3MEHEHU B HEeHpOHAJIbHOM aKTUBHOCTU OT 3KCIe-
PUMEHTA K 9KCIIEPUMEHTY.

Ha mannbIii MOMEHT pa3paOoTaH IMPOTOTHUII IJIaru-
Ha B cpenie MATLAB (Math Works), mo3Bosironiuii

KYPHAJI DBOJIOLIMOHHON BUOXUMUU U ®U3UOJIOTUN

WMITOPTUPOBATh JaHHBIE O0OPaGOTKU BUACOITOCIEHO-
BaTEeJIbHOCTH OJHOTO KCIIEPUMEHTA, ITPOBOIUTH KOP-
pPeJISILIMOHHBINM aHalU3 U TMPEACTaBISTh pe3yJbTaT B
rpadudeckom Buzme (puc. 1). JJaHHBIN TUIarvH MJIaHU-
pyercss mopaboTath OO0 KOHEYHOTO IIPOrpaMMHOTO
npoaykTa. BrocieacTBuu ¢ ero MoMoIlbio nccieaoBa-
TEJIU CMOTY ITOJIyJaTh HOBBIE CBEIEHUSI O HEHPOHHOM
aKTUBHOCTU B IIEJIOM, a TaKKe O B3aUMOICUCTBUU
HEMPOHOB MEXIy COOOI.

®duHaHcupoBaHue padboTsl: Cyocuaust Ha peaansa-
o mpoekToB CaHKT-IleTepOyprcKoro MmoJIMTEXHU-
yeckoro yHuBepcuteTa Ilerpa Benmkoro B pamkax
ITporpaMMbl MOBBIIIEHUSI KOHKYPEHTOCIIOCOOHOCTH
BEAYIINX POCCUMCKUX YHUBEPCUTETOB CPEIN BEAYIIINX
MUPOBBIX HAYYHO-00pa30BaTeIbHBIX HEHTPOB (ITPOSKT
5-100-2020), PH® 19-15-00184.

TOM 56 Ne 7 2020
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MATEPUAJIbI KOH®EPEHIINN

N IIKOJIbI

Pax2-3ABUCNMAA MOAYJIALINA
IMMOCTTPABMATUYECKOI DKCIIPECCUU TTYTAMUHCUHTETA3bI
N HNCTATUOHHUH B-CMHTA3bI B KOHEYHOM MOJ3I'E MOJIOAN

TUXOOKEAHCKOI KETbI ONCORHYNCHUS KETA

© 2020 r. E. W. XKapukosal*, E. B. ITymmna', A. A. Bapakcun!

! Hayuonanwhoiii nayunwiii yenmp mopckoii 6uonoeuu JJBO PAH, Biadusocmok, Poccus
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DOI: 10.31857/S0044452920071341

N3yyeHne MexaHMU3MOB periapaTUBHOTO U MOCTIM-
OpHOHAJIPHOTO HeWMporeHe3a HEOOXOIMMO IS TIpe-
OI0JICHUsI HelpoaereHepaTUBHBIX 3a00JIeBaHW, IO~
CJIEACTBUI MIIEMUYECKOro MHCYJIbTa M TpaBM. Oco-
ObIli WHTEpeC B OTOW 00JACTU TIPEACTABIISIIOT
HUCCIIEAOBAaHUSI Ha KOCTUCTHIX PbI0ax, MO3r KOTOPBIX
XapaKTepU3yeTCsl IMOBBIIIEHHBIM MHPOIn(epaTUBHBIM
U pereHepaTUBHBIM TIOoTeHILIMaioM. IlosBisieTcs Bce
0OJIbIlle JaHHBIX O BIWSHUM IIPEACTABUTEINIC ceMeii-
cTBa reHOB Pax Ha mpouecchl mpoaudepalny, MUrpa-
ouu 1 nuddepeHIMPOBKU KIIeTOK, HO ygacTtue Pax2 B
MOCTAMOpUOHAILHOM HelporeHese u TpaBme LIHC
paHee He n3ydanochk. Llenbio HacTosIIeil paboThl OBLIO
n3ydeHmne skcnpeccun Pax2, a takxke ygactue CBS u
GS B pereHepaTUBHBIX MPOILECCaX B KOHEYHOM MO3re
MOJIOOU KETHI. DKCIIepUMEHT IIpoBoamiics Ha 20 oco-
OsIX MOJIOJIM KEThI B BO3PACTe OHOTO Irofia, B TeUeHHE
Tpex aHeil. IloBpexneHue KOHEYHOro MO3ra OBLIO
npoBedeHo mo Merony KHMIIMMOTO ¢ coaBTopaMu
(Kishimoto et all., 2012). i1 uccaemoBaHus JOKaIU-
3alliu TpaHCKpUMNLUOHHOTO (hakTopa Pax2, CBS u GS
B KOHEYHOM MO3Ie¢ MOJIOAU KEThI MCIIOIb30BaIU M-
MYHOIIEPOKCUIa3HO€ MapKUpPOBaHUE HAa 3aMOPOXKEH-
HBIX CBOOONHO ILIaBamIIMX cpe3ax. McciaemoBaHue

MoKa3ajo, YTO B YCJIOBUS HOPMBI ackcnpeccus Pax2 B
KOHEYHOM MO3Tre MOJOAU KeThl obOecrieuuBaeT Mpo-
LIECCHI HEMPOHAJIbHOM perMOHaIU3aliU, CBSI3aHHBIE C
KOHCTUTYTUBHBIM POCTOM M Pa3BUTHEM KOHEYHOTO
Mo3sra. B yciioBusix TpaBMbI TeJleH1IedaaoHa 3KCIpec-
cus Pax2 mosiBiisieTcsl B TTOMYJISILIUM PEaKTUBHBIX MU-
TPUPYIOILIUX KJIETOK-MPEAIIECTBEHHUKOB, 00ecTieun-
BalOIIMX pereHepatuBHBIN 3¢ dekT. B Hopme CBS y
MOJIOJIM KEThl MAapKUPYET FeTEPOTreHHYIO MOIYISIIUIO
KJIETOK B KOHCTUTYTUBHBIX MPOJINGEPATUBHBIX 30HAX
KoHeuHoro Mo3sra. [Tocie TpaBMbl B KOHEUHOM MO3Te
KeThbl Bo3pacTaeT KojaudectBo CBS mpoaylupytomnmx
KJIETOK, U, KaK CJIeICTBUE, MOBBIIIEHHbII YPOBEHb CeE-
pPOBOIOPOZIa CIOCOOCTBYET aKTUBHOM mposrdepalnu
U HelpoHaibHOI nuddepeHunpoBKu. GS B HOpMe
MapKUpyeT eIWHUYHBIC HeWpOHaIbHbIE Tpele-
CTBEHHUKMU B MapeHXMME U MOMYJISALNUI0 HeMposnuTe-
JIMAJIbHBIX KJIETOK-TIpealiecTBeHHUKOB. [locne Tpas-
Mbl B KOHEYHOM MO3Te AOIOJHUTEIBLHO TOSIBIISICTCS
nonynauust GS+ TpeanecTBeHHMKOB, UMEIOIINX ¢e-
HOTHUI paauaJibHON TJIUU.

dunancupoBaHue paboThl: I'panT [IpesuaeHTa PO
(M 4318.2015.04).
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MATEPUAJIbI KOH®EPEHIINN

N IIKOJIbI

JAYHPETYJIAIINA 3PUTEJBbHBIX IINMMMEHTOB TAPAKAHA
C ITIoMOHIIbIO METOJA PHK-UHTEP®EPEHIINN

© 2020r. M. . XKykosckaa'*, E. C. Hoeukosa!, 1. 10. Cepepuna!, 1. JI. UcaBuuna'
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OpraHbl 3peHMs] HACEKOMBIX — CJIOXHBIE IJ1a3a U
MPOCTHIE IMTa3KN — YYaCTBYIOT B OpUEHTALlM HE TOJIb-
KO B IIPOCTPAHCTBE, HO U BO BpeMeHU. M3BecTHO, 4TO
Jaxe IpU Haluduu (HOTOPEeLenTOPOB HECKOIbKMX
CTIEKTPaTbHBIX KJIACCOB, 711 HEKOTOPBIX 3a/1a4y He UC-
nosnb3yeTcst uHGOpMaLMs O LIBETe, OLHAKO OTBET 3a-
IyCKAeTCs TOJIBKO WIM NMPEUMYLIECTBEHHO C OJHOIO
n3 Hux. [Ipy ocBemieHnn BO BpeMsl TEMHOBOI (ha3bl
MOHOXPOMAaTUYECKUM 3€JIEHbIM CBETOM TapaKaHbl
YBEJMYMBAIOT JIOKOMOTOPHYIO aKTUBHOCTb, YJIbTpa-
(¢uoner BbI3BIBaET NEPUOIBI AOCOTIOTHOI HETTOIBUXK-
HOCTHM — 3aMHUPaHMsl, UHTEPIIpeTUPyeMble KakK 3¢ dbeKT
MacKWHTa — MPOsIBJIEHNE JTHEBHOTO MOBEJEHUS Y HOY-
HOTO >KMBOTHOTO MPH OCBEILIEHNH BO BpeMs cKoToda-
3bl. 3€JICHBII CBET MPUBOIUT K YCUIIEHUIO TOKOMOTOP-
HOI akTMBHOCTU. C MOBBILIEHUEM WHTEHCHMBHOCTU
CBeTa yCWIMBAIOTCS U3MEHEHUS B XapaKTepe rPyMUH-
ra, CBUIETEIbCTBYIOLIME O BOSHUKHOBEHMH CTpecca.

CnoxHble T71a3a aMEpUMKaHCKOro TapakaHa, Peri-
planeta americana L., conepxar 2 Tuna ¢poropenenTto-
pOB — JUIMHHOBOJIHOBBIE, HanOoJiee YyBCTBUTEJIbHBIC

K 3eJICHOMY CBETY, U KOPOTKOBOJIHOBBIE, YyBCTBUTEIIb-
HEIe K ynbTpaduonetry. C TOMOIIbI0 MHBEKIIMH ABYLIC-
novyeuHoit PHK B kiimneyc Mmoaogoro mmaro, aKcrpec-
cust KopoTkoBoaHoBoro nurmeHrta (pUVO) ymeHbI1a-
nack Ha 97%, a mmmHHOBOJHOBEIX (pGO1, pGO2) — Ha
99% (Saari et al., 2019).

YMeHbiieHHe YpoBHS Y ®-4yBCTBUTEIBHOTO ITUT-
MEHTa B IJIady TapakaHa IIPUBOAUT K YMEHBIICHUIO
BBIpaxKEHHOCTU 3¢ eKTa MaCKUHTa ITPU KOPOTKOBOJI -
HOBOM OCBEIIICHUY, BHIPAXAIOIINICSI B YMEHbBIICHUN
JUIMTEeIbHOCTU 3amMupaHuii. CailJIeHCUHT 3€JIEHOYYB-
CTBUTCJIBHOI'O 3PHUTCIBHOIO IIUIMEHTA IIPpUBOANII K
YMEHBIICHUIO IJIUTEJIBHOCTH OCTAaHOBOK, OIHAKO
NpOMIeHHBIN MyTh He M3MeHseTcd. dayHperynsauus
KOPOTKOBOJIHOBOTO MUTMEHTa He MOJHOCTBHIO OJIOKHU-
poBajia CBETO3aBHCHMOE IIOBEICHUE, I10-BUAUMOMY,
BCJICICTBME COXPaHEHMUS HEOOJBIIOro KOJIMYeCTBa
3pUTEIBHOIO TIMTMEHTA B TJIa3y.

dunaHcupoBaHue paboThl: roc3agaHue (AAAA-
Al18-118013090245-6).
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Banuwm IletpoBuu I'ananues padortan B Cankr-Ile-
TepOoyprckoM (JIeHMHIpaJICKOM) TocyaapCTBEHHOM
yHUBepcuTeTe, ObUl aupekTropoM HaydyHo-mcciaenoBa-
TEJIbCKOTO MHCTUTYTA (pU3UOJIOTUU UMEHU A.A. YXTOM-
CKOro U pyKOBOIUTEJIEeM JabopaTOPpUM CUCTEMHBIX
amarraluii Toro XXe MHCTUTyTa. B aT0ii mabopaTopuu,
a TakK:Ke B DKCIIEAULINSIX, IO €Tr0 PYKOBOJCTBOM ITIPO-
BOIUJIOCh M3YYEHUE HBIPSIOIINUX MICKOMUTAIOIIUX.
ITo pesynbratam ucciaemosanuii B.I1. 'anannes omy6-
JIUKOBaJ 2 MOHorpaduu “DBodOLUS aganTaluii HbI-
PAOIIMX XUBOTHBIX” U “AmanTauus cepaeaHO-CoCy-
IUCTOM CUCTEMBI BTOPMYHOBOIHBIX aMHUOT’, B KOTO-
pBIX  OTpaXkeHbl  CHUCTEMHbBIE  IIPUCIIOCOOJICHUS
MJIEKOMIUTAIOLINX K BOOHOI cpejie O0OUTaHUSI.

OCHOBHOII OTJIMYUTENbHOI 4YepTOi IOBEACHUS
BCE€X BOMHBIX W MOJYBOIHBIX MJIEKOIUTAIOIINX SIBJISI-
eTcsl pa3BUTasI B TOM WJIM MHOM Mepe CITOCOOHOCTh K
HBIPSIHUIO. B 3aBUCMMOCTHU OT YPOBHSI CieLIMaIu3alluu
MPOOOJLKUTEIILHOCTh HBIPSHUS M TIIyOMHA ITOTpyXKe-
HHMS y HHMX CylLIecTBeHHO pasznandaiorcs. Hambomnee

CIIelIMaJIM3UPOBAaHHBIE HBIPSIONIME MJICKOITUTAIOIIE
— BTO MHOTHME KHUTOOOpa3HbIE M JACTOHOTHE. Y HUX
OoJIbllIasl MPOLOJLKMTEIBHOCTh HBIPSIHUSI, OHU CIIO-
COOHBI TIpM MOTPYXKEHUM OOCTUTATh 3HAUYUTEIIBHBIX
mIyOuH. Y MeJNKMX KHTOOOpa3HbIX (Ienb(HHOB) B
GOJIBIIMHCTBE CITy4aeB MPOIOKUTETbHOCTD HBIPSTHUST
ropasao MeHbIIE, YeM Y KPYITHBIX KUTOB. Ecim cpas-
HUBaTh MaKCUMAaJIbHO BO3MOXHEIE CPOKM IIpeOhIBa-
HUSI IOJ, BOJOI HBIPSIOIIMX MJISKOIIMTAIONIUX Y TP -
CTaBUTEJIE Ha3eMHBIX BUJIOB, TO Y MOCJIEIHUX - 3TO
BpeMs 3aMeTHO Huxke. Hanpumep, HETpeHUpOBaHHBII
YeJI0BEK MOKET ITPOOBITH IO BOJIOI He 00bIlre 1 Mu-
HYTHI; B TO XK€ BpeMsI JIOBIIBI XXeMYyra M cooupaTean
ry0OK MOTYT MOTPYKAThCs MO BOAY HA CPOK 0 4 MU -
HyT. [1pogoKuTeNbHOE HBIPSTHUE BOJHBIX SKMBOTHBIX
obecreuynBaeTCsl Pa3IMYHBIMU  (PU3NOJIOTMISCKUMU
MexaHu3MaMu. Ilpu morpy>keHun B BOOY y HUX IIpe-
KpalllaeTcsl JISTOYHOE IbIXaHUE, YTO TOIKHO ObLIO ObI
MPUBOJUTH K HapYLIEHUIO DHEPreTUUYECKOTo MeTabo-
JIM3Ma; OAHAKO 3TOro He MPOMCXOOUT, IMOCKOJbLKY B
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Puc. 1. amenenust DKI HbIpso1IIMX MJIEKOTTUTAIOIINX U YeJIOBEKa IMPU NTOTPYXKEHUU B BOAY: / — BBIXYXOJIb, 2 — OHIATpa; 3 — HyT-

pusi; 4 — HOpKa aMepUKaHcKasl; 5 — KaJlaH; 6, 7 — 4eJ0BeK.
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poIecce 3BOTIOLUY C(POPMUPOBAJICSI KOMILIEKC IIPU-
CITIOCOOJICHM, TTO3BOJISIOIINI BTOPUYHOBOIHBIM K1 -
BOTHBIM TE€PEHOCUTh IpeObIBAHUE TI0A BOAOK 0Oe3
yimepba mis  skm3HedesTenbHocTH. [lo MHeHUIO
B.T1. 'amaH1iieBa 3BOMIOLIMOHHBIEC afalITAllMN 3aTpari-
BalOT TJIAaBHBIM OOpa30M JbIXaTeJIbHYI0 U CepAeYHO-
COCYIMCTYIO CUCTEMBI. Y BTOPMYHOBOTHBIX MICKOIIN -
TAIOIIMX IIPOM3OILIM 3HAYUTEIbHbIE HM3MEHEHUS B
CTPOCHHNU L[leB.TCJ]bHOI?I CHUCTEMBI, YTO BBIpAXacTCsd B
YMEHBIICHUHY IJIMHEL AbIXaTeJIbHBIX MyTel, HaleXKHOM
pa3nesIeHMM ObIXaTeIbHBIX U MUIEBAPUTEIbHBIX ITy-
TEU BCJIEACTBUE U3MEHEHUN B CTPOCHUU TOPTAaHU U
IJIOTKM, YBEJIUYCHUU JbIXaTeIbHOM IIOBEPXHOCTH JIeT-
KH1X, 00Jiee OOMIIbHOI BaCKYJISIpHU3aliii JISTOYHOM TKa-
HH, YCTAaHOBJICHUHN apUTMHUYHOTIO IbIXaHU C €TI0 JJIN-
TEJbHOM 3a0ePKKOM U psiae APYyruX IIPUCITOCOOICHUIA.
¥V Bcex KUTOOOpa3HbIX 1 JIACTOHOTUX, B OTJINYME OT Ha-
3€EMHBIX BUJOB, OTME€YAECTCd OYCHDb SHCPFI/I‘{HbIﬁ n
KPaTKOBPEMEHHBII ObIXaTEJIbHBIM aKT “BBIIOX —
BHox”. O0BEeM BOBIXa€MOTO M BBIILIXaeMOTO BO3IyXa
ITO OTHOIICHUIO K MacCcCe€ T€jIa Y MHOT'MX HBIPpAIOIINX
MJIEKOIIMTAIOIINX 3HAYUTEIIFHO OOJIbIIIE, YeM Yy YeJIO-
BeKa U psifia Ha3eMHBIX XKMBOTHBIX. JIerkrie BEICOKOCIIE-
HaJIM3NPOBAHHBIX HBIPAJIBIIUKOB ITOYTU ITOJTHOCTBHIO
OIYCTOIIAIOTCS IIpU BBIIOXE, TOTHA KaK y YeioBeKa
MIpU BBIIOXE B JIETKUX OocTaeTcs 1/3 MCmoab30BaHHOTO
BO3yxa. )1)19[ HBIpAIOIINX MJICKOIMUTAIOIIMX TUITMYHA
BBICOKAsI CTEeNEeHb YTUIM3AaluM KUCIOpOIa BhIAbIXac-
MOTO BO3AyXa. DTO 00eCHeurBaeTCs LEIbIM PSIIOM
0COOeHHOCTel: 6oblIoi TUddhYy3MOHHOI TTOBEPXHO-
CTBIO JIETKUX, IJINTEJIbHBIMU IbIXaTeIbHBIMU Iay3aMU,
BBICOKUM TaplMaJIbHBIM JaBJI€HUEM KHUCIOPOIa B ajlb-

KYPHAJI DBOJIOLIMOHHON BUOXUMUU U ®U3UOJIOTUN

BeoJiax, OOJIBIIMM O00BHEMOM LIMPKYJIUPYIOIIEH KPOBU.
Conep:kaHUe YIIIEKUCIIOTO ra3a B BEIABIXaeMOM BO3IY-
X€ Y KPYITHBIX HBIPSIOIINX KUBOTHBIX OOBIYHO BIBOE
BBIIIIE, YEM Y YeJIOBEKa, a KMUCIOpoAa — 3HAYUTENIbHO
HIKe. KpoMe Toro, mbIXaTelbHbIii LIEHTP BTOPUYHO-
BOJIHBIX JKUBOTHBIX, [I0 CPABHEHUIO C YEJIOBEKOM, Me-
Hee YYBCTBUTEJIEH K HAKOIUIEHUIO YIJIEKUCIIOTO ra3a B
OpraHu3Me.

IIpoueccol amanTaliy SIBASIOTCS OOHUM U3 (pyHIa-
MEHTAJIbHBIX CBOMCTB XKMBOTro opraHusma. Mx cymi-
HOCTb 3aKJII0YaeTcsl B CaMOCOXpaHEeHUU (DYHKIIMO-
HaJIbHOTO COCTOSIHUSI OMOCUCTEMBI B YCIOBUSIX CPEIbl
3a CYET TMEPECTPONKU B3aUMOAECHUCTBUSA YPOBHEW UH-
¢dopmalium, s3HepTur U CTPYKTYyphl. Bonoruiasatoiiue
KMBOTHBIE PEAarupyloT Ha MPOLECC MOTPYKEHUS 10
Bony (HBIpSIHUE) BhIpaXKEeHHOU pedaeKTopHO Opaau-
Kapavel W Ba30KOHCTPUKIIMEN BO BCEX CUCTEMHBIX
OprasHax, 3a UCKJIIOUEHMEM TOJIOBHOTO MO3Ta U cepala.
Takasi peakuusi MO3BOJSET MNPOJJIUTH TpeObIBaHUE
oA BOIOU 3a CYET YMEHBIICHUS TIOTPEOICHUS KACTIO-
polla U HampaBJeHUsI KPOBOTOKA MPEUMYIIIECTBEHHO B
caMble BaxXHbIe opraHbl. CXOIHBIN, XOTSI 1 MEHEE BbI-
pPaXXeHHBIN, pediekc HbIPSIbIIIMKA MOXET ObITh MOTY-
YeH y 4eJioBeKa MyTeM MPOCTOro MOrpyKeHUs Julia B
XOJIOMHYIO BOY (MMUTALIMS HBIPSIHYS ), YTO MTO3BOJISIET
U3y4aThb HBIPSATENIbHYIO peakllnio yejaoBeKa B Jiabopa-
TOPHBIX YCJIOBUSX, WCHOJb3YSl MNCUXO(PU3NOJIOTUYE-
cKue, 2JIeKTpodu3nogornyeckue, OMOXuMuIecKue 1
TEHETUYECKUE METOIBI UCCIIENOBAHUSI.

®dunancupoBanue pabotel: PTH® 99-06-00054a.
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CorjlacHO CYILIECTBYIOIIMM MpPeACTaBIEHUSIM,
4acToTa CEpACYHBIX COKpaIleHUI XapaKTepU3yeT
YpOBE€Hb (PYHKIIMOHMPOBAHUSI CUCTEMBI KPOBOOO-
palieHusi, a TUCcIlepcusl CepAeyHOoro puTMa — Ha-
MNpsiXKeHUe CUCTEM PEryJupoBaHUS PUTMa cepilia.
3HauYuTENbHOE CHUXXEHUE NUCIePCUU CEepAeUyHOro
pYUTMa B MepUOJ YaCTUYHOU amanTaliuu oOycIOB-
JIEHO aKTUBAIlMEW CUMMOATUYECKOTO U OCJIabJIeHU-
€M MapacUMMOaTUYECKOTro BIUSIHUS Ha CUHYCOBBIN
y3€J ceplilla U OTpaXkKaeT MEPEXONHBIA MPOLECC OT
COCTOSIHUSI OTHOCHUTEJBbHOIO TOKOSI K pabouemy
ypoBHI0. JIJ151 BBISIBJIEHUS] HAPYILIEHUSI aBTOHOMHOT
HEPBHOI peryiasiiiMu MNPUMEHSIOTCS pa3juuHbIe
(YHKIIMOHAbHBIE TeCThI. [Ipu 3TOM mepexoaHbIe
MpOoIeCChl UCKIIOYAIOTCS TIPU TTPOBEJCHUU CIIEK-
TPaJIbHOTO aHaJiM3a CEepPAEYHOro pUTMa, KOTOPbIN
BBITIOJIHSIOT MO ABYM 3aMucsaM — A0 (hyHKIIMOHAJIb-
HOI MpoOBI U MOocje, KoTaa MepexoaHbli mpoliecc
OT €€ BO3NIEMCTBUS B IMHAMUKE CEPIEYHOTO pUTMa
cUMTaeTcs 3aBeplIeHHbIM. BaxxHoe AuarHocTuye-
CKO€ 3HaYeHUE UMEET OMpPENEIIEHUE CTEIEHU apUT-
MUU TyJIbCa — PA3HOCTU MEXAY MAaKCUMaJbHBIM U
MUHUMaJbHBIM MYJIbCOBBIMU WHTEpBajaMU B 3a-
JTaHHOM OTpe3Ke BpeMeHU; TIPU TTOMOIIUA 3TOTO Me-
ToJa ObLJIO OOHAPYKEHO yBeJINUYeHNE BapruadeIbHO-
CTU TIyJibca B HeBecoMocTu. [Ipenmomnaraercs, 4To
TUN aBTOHOMHOW HEPBHOU peryasiiuu cepAaedyHOro
puUTMa SIBJISIETCS OTHOCUTEbHO YCTOMUYMBBIM MMOKa-
3aTejieM, 2 BO3MOXHO — U T€HEeTUYeCKHU AeTepMU-
HUPOBAHHBIM.

BwmecTe ¢ Tem, GOJBIIMHCTBO aBTOPOB, M3ydalo-
X BapuabeJIbHOCTb CEPAEYHOTO PUTMA, CXOMSITCS
Ha TOM, YTO OCHOBHEIM 3B€HOM BapuaOeIbHOCTH SIB-
JISIIOTCSI HEPBHBIC BIIMSIHUS Ha CEpIlie, CBSI3aHHEIE,
npexae BCero, ¢ AblXxaTeJbHO aKTHUBHOCTbBIO Opra-
HU3Ma: IIPU HOPMaJbHBIX YCIIOBUSIX B TIOKOE LIUKJIU -
YecKOoe M3MEHEHME YacCTOThl CePACYHBIX COKpaIlle-
HUM npeacrTaBasieT coboli HauboJiee SIBHYIO peak-
LU0 CepAeYHO-COCYIMCTOM CUCTEMBI Ha IIPOILECC

nbixaHusi. TakuM obpa3zomM, MOXHO TIPEANOJOXUTb,
4TO y JIIOAEW C pa3HbIM TUIIOM TOMEOCTATUYECKOM
opraHu3alluy xapakTep (PYHKIMOHAIbHBIX U3MEHE-
HUI B KapAUOpPECHUPATOPHOM CUCTEME IIpU ajgam-
TUBHO-MPUCIIOCOOUTENBHOM NIeITeJIbHOCTU MOXET
pasnuyatbCsi. B CBsSI3M ¢ 3TUM 1i€JIbI0O HACTOSIIIEro
uccaeaoBaHus Oblla OolieHKa Mokazarteseil Kapauo-
pecIMpaTOpHON CUCTEMBI y JIUI[ C Pa3HbIM TUIIOM
romMeocraTuyeckoit opraHuzauuu. Mzyuenue pyHK-
LU KapAUOpEeCIIMPaTOPHOM CUCTEMBI OBLIO TIPOBE-
JieHo y 15 yenoBeK, NMPaKTUYECKU 3[0OPOBbIX HA MO-
MeHT obcyienoBaHus. [1pu uccnenoBanum pyHKIAA
BHEIIIHETO IbIXaHW I HAMU ObLIY OMpelieIeHbl Clieay-
IollIMe ToKa3aTeJu: ObIXaTeJbHbIA 00beM, YyacToTa
JIbIXaHWSI, MUHYTHBIM 0ObEM IbIXaHUSI, MAKCUMAJIb-
Hasli BEHTUJISILIUS JIETKUX, XU3HEHHAs1 eMKOCTb JieT-
KUX, Pe3epBHBI 00beM BIOXa, Pe3epBHBIII 00bEM
BbIIOXa, (hopcupoBaHHAas XKU3HEHHAsI EMKOCTD JIeT-
KUX, 00beM (opcUpoBaHHOTO BbIIOXAa 3a TEPBYIO
CEeKYHIy, BpeMSI JOCTUXKEHUSI TTUKOBOUM OOBEeMHOI
CKOpPOCTH, MUKOBasg 00bEMHasi CKOPOCTb BbIIOXA,
MTHOBEHHas1 0o0beMHas CKOpocTh Ha 25%, 50% u
75% oT opcupoOBaHHOM KXKU3HEHHOMW €MKOCTH JICT-
KMX, CpeaHsisl oObeMHasl CKOpPOCTh B AMalia3oHe
25—75%, nagekc Tudodnuo, nanekc I'eHcmepa. s
aHaiu3a BapuadeiabHocTu putMa cepaila (BPC) Obi-
JIO UCITOJIb30BAHO HECKOJbKO METOIOB: METO Bpe-
MEHHOTO aHajiu3a (CTATUCTUYECKUE U TeOMETpUYE-
CKHE METO/bl); aHAJIU3 BOJTHOBOI CTPYKTYpPhI pUTMa
cepaua (oleHKa PUTMOrpaMMbl U CIIEKTPaJbHbIA
aHanu3); HeluHeliHble MeToabl aHanu3a BPC (1mo-
Ka3aTeJiM CKaTTeporpaMMbl); BapuallMOHHAas MyJib-
cometpus o P.M. baesckomy. Ilpu onpeneneHun
TUTIa BET€TaTUBHOM PETYJISILIMU CEPIEYHOTO PUTMA Y
o0cjiefoBaHHBIX Mbl MCIIOJb30BaJIM CJIeAYIOIINe
rpaHuibl okasartenst LF/HF: BenuunHa nmokasarenst
LF/HF menpie 0.7 — mapacuMOaTOTOHUKU (IIpeo6-
JlalaHue TOHYycCa IapacUMIIaTUYECKON pPEryysiliun);
LF/HF xone6aercsa B npenenax 0.7—1.1 — s3UTOHUKHA
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(cbanmaHCUpoOBaHHOE BJIMSIHUE CHUMIATUYECKON U
napacumnaTtudeckoii cucrem); LF/HF 6onbiie 1.1 —
CUMIIATOTOHUKM (MpeodagaHue TOHyca CUMIIaTH-
YyeCKOM peryysiiuu). s onpeneneHus rTeMoaruHa-
MMUYECKUX MOoKa3aTeJIeil B COCTOSIHUM IOKOS U TO-
cle BBINOJHEHUS (PYHKIMOHAJBHBIX IIPOO peru-
CTpPUpPOBAJIIK apTepuaibHOE NaBieHUE. B kauecTBe
(OYHKIMOHAJBHBIX MPOO IJIs1 aHaJIKu3a B3aUMOJIEi-

KYPHAJI DBOJIOLIMOHHON BUOXUMUU U ®U3UOJIOTUN

CTBUSI CEPIEYHO-COCYNUCTONW W NBIXaTeIbHOW CHU-
cTeM OBUIM WCHOJb30BaHBI Mpoba ¢ HaBSI3aHHBIM
IbIXaHWueM 1 (PyHKIIMOHAaJIbHas mpobda ¢ UMUTALIU-
€Ul HBIPSIHUS.

B pesynbrate mpoBeaeHHOIO MCCICAOBAaHUS HaMU
BBISIBJICHBI pa3jiMuMs B ITOKa3aTesIsIX Kapauopecnupa-
TOPHOI CUCTEMBI Y JIULI C pa3HBIM TUIIOM I'OMEOCTaTU-
YeCKOI opraHu3aluu.

TOM 56 Ne 7 2020
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Beenenue. Kpepetku Mysis relicta uHCKOro o3epa
[MaasipBu npeacTaBiIsSOT 3HAUUTEIbHBIN UHTEpEC IS
9SBOJIIOIIMOHHOM OMOJIOTMH, KaK BO3MOXHBIN IIpUMEDP
IUBEPIreHTHOIo (POPMUPOBAHUS HOBOIO OMOJIOTHYE-
ckoro Buga (Donner K., Zak P., Viljanen M., et al.
2016). B rmasax 3Toii Ir1yOOKOBOMTHON 3HAEMWUYHOIR
MOIYJISIIUY TIpeobJIafaloT KpaCHO-4YyBCTBUTEIbHEIE
3pUTEJbHbIE KJIETKHM CO 3PUTEJIbHBIM TUTMEHTOM
P560 HM, B oTIM4Me OT APYTUX Ionyasauuii M. relicta ¢
3eJIECHO-YYBCTBUTEIbHBIMU KJIeTKaMu — P530 am. Pac-
cejieHue enuHoro Buma M. relicta Mo pasHbIM BOAOE-
maMm CKaHAMHABUH IIPOMU30IILIO BceTo Jullb 10 ThicsS4
JIeT Hazaa Ipy TasHUM CKaHIMHABCKOTO JIETHUKOBOTO
1muTa. B monosHeHUU K 3pUTeIbHBIM MUTMEHTaM, IJ1a-
3a M. relicta cogepXart KeJITO-KOpUIHEBBIE OMMOXPO-
Mbl — KCAaHTOMMATHWHBI, 3alllMiIaminue GoTopelen-
TOpHBIE MeMOpaHBI PaOJOMOB OT CBETOBOTO IOBpE-
XKIeHUST B (P)OTOTOKCUYHOM CUHEN 06JacTU CIIEKTpa.
I1pu aToM, rimyboKoBoaHas nomyisuus M. relicta o3e-
pa IMaasipBu Haubosee ysI3BUMa K CBETOBOMY ITTOBpe-
XKIeHu1o oTopelenTOpHBIX MeMOpaH. B HacToseit
paboTe orpeaesieHa KOHKpeTHasI JIOKAJIU3allusl CBETO-
9KpaHUPYIOIIMX MUTMEHTOB B Iazax M. relicta o3epa
MMaaspsu u M. relicta ®rHCKOTO 3a11BAa.

Mertoapl. KpeBeTKu coaepkaanch B aKBapuaJabHOM
noMelmeHn  TBapMMHHEHCKOM — 300J0rMYecKoit
CTaHLIU B YCIOBUSIX TITyOOKO# TEeMHOBOI amanTalun
npu Temmeparype 5°C. Bbbulo HMCIOIB30BaHO IO
10 KkpeBeTOK Kaxknoi M3 2-X UCCIETOBAHHBIX TTOITYJISI-
uuit M. relicta. iccnengoBanue a3 M. relicta ObU10
MpPOBEIeHO METOIAMU CBETOBOM 1 SJIEKTPOHHOMN MUK-
pockoruu. [TpuMeHsics CTaHIapPTHBIN THCTOJIOTUYE-
CKUI IIPOTOKOJI TIyTap-(hopMaabIeTUAHOM (prUKcaLIn
C TTOCJIeAYIONIEi 3aJIMBKOI B CMECh STTOKCUIHBIX CMOJI.
IIpuroraBnuBaluCch CaruTTaJbHBIC CpPE3bl I10 LIEH-
TpaJbHOII OCHU IJIa3a, ITO3BOJISIONINE IMPOCMaTpUBaTh
CTPYKTYpPY OTHEIbHBIX OMMATHIMEB OT POTOBULBI IO
0Oa3ajbHOU MeMOpaHBbI, MMOACTUIAIOIIECH CeTYaTKy (CM.
Puc. 1). CBeToBast MUKpOCKONHSI BHIIIOJIHSIIACH HA IO~
JIYTOHKUX He OKpallleHHBIX 3MOHOBBIX Cpe3ax ¢ TOJ-

muHOoN 1—2 MKM. 71 3J1eKTpOHHON MUKPOCKOIIUN
WCMOJb30BaIM YJIbTPATOHKUE CpPe3bl C TOJIIIMHON
100 M.

PesyabTaThl. OO0IIIas8 MUKpPOCKOMUYECKasi KapTUHa
KJIETOUHOM aHATOMMM TJ1a3 o0eux Tomyasiuunit M. relic-
ta COOTBETCTBOBAJIa U3BECTHOM JIsl APYTUX BUIOB Mu-
3un (Hallberg, 1977). CornacHo HallliM JaHHBIM CBETO-
BOI MUKPOCKOIIUHU, XKeJITO-KOPUIHEBBIE (KCAHTOMMa-
THHOBBIE) CBETO3AIIMTHBIC TPAHYJIbI, IOKATU30BaHbI B
IIMTOIIJIa3Me ITUTMEHTHBIX KJIETOK, OKPYXKAIOIINX 60-

Puc. 1. CarutranbHblii cpe3 riasa Mysis relicta. C — cornea;
cc — cristaline cones; dp — distal pigment; rc, cz — retinular
cells, clear zone; rh — rhabdomes; pp — proximal pigment;
rpc — reflecting pigment cells; lg — lamina ganglionaris;
em — external medulla; im — internal medulla; mt — medulla
terminalis.
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KOBbI€ CTEHKHU (pOTOpELIeNTOPHOrO pabaomMa u B IMpo-
CTpaHCTBE MOJ cjioeM padomomoB. IIpm 3TOM, IIeH-
TPAIbHBINA ONTUYECKUI TpaKT OMMATUIUSI U oOOllee
ONTHYECKOE IIPOCTpaHCTBO (“clear zone”) oT poroBu-
LI A0 CJ10sI (hOTOPELIENITOPHBIX pabAOMOB, HEOOXOI -
Mble JJI 3pUTEJIbHOTO BOCHPUSITUS, SIBISIIOTCSI Oec-
LIBETHBIMA U OMNTUYECKU TPO3pauyHbIMU B BUAMMOI
gacTu criekTpa. TaknmM o6pa3oM, ociaabiieHrue CMHETO
cBeTa M 3aluTa oTopeleNTOPHBIX MEMOpPaH OT (pOTO-
TMOBPEXIEHUST JTOCTUTAeTCs 3a CYET MHOTOKPATHOIO
MOIJIOIIEHUsS] CBeTa To@pPUPOBAHBIMU «CTEHKaMU»
pabIoMoB, a TaKKe B TalleTyMe, MOICTUJIAIOIIEeM CIIOM
paboomMoB (T.H. naTepanbHasi cBeTodmibTpanus). Cy-
1ecTBeHHo, uyto y Crustacea rpaHyjibl TpOKCUMab-
HBIX TIMTMEHTHBIX KJIETOK, OKPYKAIOIIUX TUCTAJTbHYIO
MOJIOBUHY pabIOMOB, CITOCOOHBI MEHSITh CTETIEHb CBE-
TO9KPAHUPOBKM 3a CUET CBETOANANTAIMOHHBIX PETU-
HOMOTOpPHBIX TepemereHuid. CorjlacHO BU3YaJIbHOM

KYPHAJI DBOJIOLIMOHHON BUOXUMUU U ®U3UOJIOTUN

OlLIEHKE 3JIEKTPOHHO-MMKPOCKOMUYECKUX (poTorpa-
¢uii, YMCIEHHOCTh KCAaHTOMMATWHOBBIX TpaHyJ1 B
MMPOKCUMAJIbHBIX MUTMEHTHBIX KJIETKaX KpeBETOK 03€e-
pa IlaaspBu okasbiBaeTcsl B 1.5—2 pasa BbIllIe, YEM Y
kpeBeToK PuHCKOTO 3aymBa. HaitneHo, 9To rpaHysIbl
KJIETOK TareTymMa, pacloJIOXKEHHOro nona 6a3ajibHOi
MEMOpPaHOU SIBISIOTCS 3JEKTPOHHO-MPO3pAYHBIMU B
OTJIMYUE OT BJIEKTPOHHO-TUIOTHBIX KCAHTOMMATUHO-
BBIX TPaHYJI MUTMEHTHBIX KJIETOK.

BoiBoapl. MuKpockonuueckKass aHATOMUS TJia3
M. relicta anatormyHa aHaTOMMU TJia3a IPYTUX BUOOB
musun. Cynst o BU3yalabHOI OLIEHKE, Y TJIyOOKOBO/I -
HBIX KpeBeTOK o3epa [laagpBu YMCIIEHHOCTH CBETO-
sKpaHUpylomux rpanyil Ha 30%—50% Bollle, yeM y
KpeBeToK PUHCKOro 3aJIuBa.

®dunHaHcupoBaHue padbotel: PODU 18-54-11002.
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MATEPUAJIbI KOH®EPEHIINN
N IIKOJIbI

BO3PACTHBIE D®®EKTbl ®OTOCTUMYJIAIINNA 13-21 I'n ¥ JETEN,
IMPOKMNBAIOHINX B 3AITIOJIAPHOM U IMPUITOJIAPHOM PETMOHAX P®

© 2020r. K.A. 3apunos!>*, 2K. B. HaropHona'
' @IBEYH Hucmumym 360a104uonnoii pusuonsoeuu u ouoxumuu um. .M. Ceuenosa PAH, Canxm-Ilemep6ype, Poccus
2C3IMY um. H. 1. Meunuxosa, Cankm-Ilemepbype, Poccus
*e-mail: zaripovkarim @gmail.com

DOI: 10.31857/50044452920071304

M3yuyeHne 3aKOHOMEPHOCTEM pa3BUTHUSI OpTaHU3Ma
pebeHKa U BEISIBJICHAE MEXaHU3MOB, KOTOPEIE 00ecIIe-
YMBAIOT NPUCIOCOOUTENbHBII XapakKTep pa3BUTHS Ha
pa3HBIX 3Talax OHTOreHe3a, HeOOXOAMMO IJIsl pellle-
HUS TIPOOJIEM OXpaHBI 3M0POBhs ASTEil 1 IOAPOCTKOB,
MPOXUBAIOIIMX B HeOJaronpusaTHbIX ycaoBusx (Ho-
BUKOB, Copoko, 2017). Llenrto paboThl ObLIA OlLIEHKA
a(pdexToB hoTocTUMyISIIUU YacToTamu 13—21 I'm u
CpaBHEHHE OCOOEHHOCTEM YCBOEHMS PUTMOB OE€ThbMU
pa3HBIX BO3PACTOB, IIPOXUBAIONINX B CEBEPHBIX PErv-
oHax P®. B wucciemoBaHuM NpUHUMANIA Yy4acTHUE
mKkoJapHUKM 4—11 kimaccoB (10—17 neT) M3 MOCEIKOB
Mypmanckoii (n = 60) u ApxaHreabckoit (n = 49) 06-
nacreii. DD permcTpupoBanyd MOHOMOJSIPHO C HC-
noab3oBanueM Muiapa-202 (OOO Mumnap, CII6) u
OHuedanana-131-03 (Menukom, Taranpor). D31 pe-
TUCTPUPOBAJIN B COCTOSTHUSIX ITOKOSI (3aKPHITHIE I71a34)
3 MUHYTBHI U B YCJIIOBUSIX PUTMHUYECKOM (POTOCTUMYIISI-
MM OeJIbIM CBETOM B ITojioce 4YacToT oT 3 mo 27 T
Bpemsa wummynbcanmm Kaxpoi dactorel 10—15 c,
mar 2 I'm, mHTEepBan 5 ¢. AHAIN3UPOBAIA M3MEHE-
HUS MOILITHOCTU DDI" B y3KMX YaCTOTHBIX JMana3oHax,
paBHBIX YacTOoTaM cTUMYJILuK ot 13 go 21 I'u. Ouenka
BO3pacTHBIX M3MeHeHUiT MoltHocTh DDI mpoBomu-

Jlach TIPY MOMOIIM JUHEWHOTO PErpecCMOHHOTO aHa-
nu3a. C BO3pacToM ObLI BBISIBIEHO YBEJIMYEHUE MOIII-
Hoctu 13, 19 I'ti ipu hOTOCTUMYJISILIMU COOTBETCTBYIO-
MMM YaCTOTaMU Yy IIMKOJbHUKOB, IIPOXUBAIOIINX B
ApxaHTeJIbCKOM 00JlacTh. Y IMKOJIBLHUKOB, MPOXMWBa-
fomnx B MypMaHCKOM 00J1acTH, JOCTOBEPHEBII POCT
MOLITHOCTH Tipu ctumyisinuu 13—21 I'm mpoucxommi
TOJIbKO It 9acTOTHI 15 I't (Oz). I1pu 3TOM B (hOHOBBIX
3anucsax (3aKphIThIe I71a3a) HaOJIomaeTcsl CHIDKECHUE
moinHocTH 15 m 17 I'l ¢ Bo3pacToM B 00enX rpymiax
HWCHOBITYEMEIX. B IpymiIie moapocTKoB, MpoXUBaIOIINX
B MypMaHCKoOIt 061acTu (B OTIUYHE OT IMTOJPOCTKOB U3
ApXaHTeTbCKOI 00JTaCTU) BBISIBJIEHO CHUKEHUE MOIII -
HocTu yactot 17, 19, 21 I'l B poHOBOI DBI" 1 B J106-
HBIX, U B TEMEHHBIX, 1 B 3aThIJIOYHBIX OTBEICHUSIX.

TakuM 06pa3oM, MeXKAY IeTbMU, IPOXKUBAIOLIIMU
B pa3HbIX perTMOHAaX, HAOIIOJAI0TCSI HEKOTOPBIE pas3iin-
YMs BO3pAaCTHOM IMHAMUKU MoITHOCTH DI 1 ycBoe-
HUSI PUTMHYECKON (POTOCTUMYNISIIUM B BBICOKOYA-
CTOTHBIX IUAITa30HaXx.

dunaHcupoBaHue paboThI: roc3agaHue AAA-A18-
118012290142-9.
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MATEPUAJIbI KOH®EPEHIINN
N IIKOJIbI

OCOBEHHOCTHA SKCIIPECCUUA I'EHOB ACTPOLIMTAPHBIX BEJIKOB
N METABOTPOIIHBIX PEIEIITOPOB I”TYTAMATA B MO3I'E KPbIC
B MOJIEJIN ®EBPWIBbHbBIX CYJIOPOTI

© 2020r. M. B. 3axapoBal-*, A. A. Kosanenko!, A. I1. IIIapu’', O. E. 3ydoapea!, A. B. 3aiinesn’

' @IBEYH Hucmumym 360a104uonHoii pusuonoeuu u ouoxumuu um. .M. Cevenosa PAH, Canxm-ITemepbype, Poccus
*e-mail: zaharova-masha@yandex.ru

DOI: 10.31857/50044452920071298

DdeOpuiibHBIE CYIOPOTU SIBJISIIOTCSI HanboJjee pac-
HPOCTPaHEHHBIMU TUITAMU Cydopor y aeTeil. OKoJo
30% OC cBsi3aHBI ¢ pa3BUTHEM HECITPOBOLIMPOBAH-
HBIX IPUITAAKOB B 00JIee ITO3MHEM BO3pacTe, B YaCTHO-
¢t ¢ GOpMUPOBAHMEM SMUJICTICUA BUCOYHOM TOJIH.

B nmocnenHue rogbl aKTUBHO OOCYKIAETCS BO3MOXK-
Hasl poJib ITUsI-HEMPOHATbHBIX B3AUMOIEMCTBUIA B Ma-
TOreHe3e SMWIENICUX U (POPMUPOBAHUY MTOCTCYAOPOK-
HBIX HEBPOJIOTMUYECKUX HaApYIIeHWil. DTU UcCaeaoBa-
HUS MPOBOASITCS B paMKaX TMITOTE3bl TPEXCOCTABHOTO
CUHAarIICa, B COCTaBe KOTOPOTO HapsILy C MpecuHaITuye-
CKUM U TIOCTCUHAINITUYECKUM HEeHpOHOM paccMaTpu-
BaIOTCSI aCTPOLUTHI, PETYIUPYIONINE CUHATITUYSCKYIO
nepengavy.

ILlenpio paboOTHl SBUJIOCH M3Yy4EeHUE H3MEHEHUI
9KCIIPECCUM T€HOB aCTPOLUTAPHBIX OCJIKOB U MeTabo-
TPOMHBIX PELIENITOPOB TIIyTaMaTa B KJIETKaX CTPYKTYpP
MoO3Ta KpbIC TTociie (peOpUIbHBIX CYIOPOT.

Hdnga wHaoykuum cynopor 10—11-gHEBHBIX KPBICSAT
HarpeBaJIiv TETUIbIM BO31yXOM JIO MOBBIIIEHUS UX PEK-
TaJibHOW Temmepatypbl A0 42?. B skcrepuMeHTa b-
HYIO TPYHITy OTOUPAIN KPBICAT, Y KOTOPBIX B TeUCHUE
30 MUHYT pa3BUBAJIUCh TOHUKO-KJIOHUYECKUE CYHO-
poru. B kadyecTBe KOHTpOJIEil Opalii MHTAKTHBIX KPhI-
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CST Y KPBICAT, KOTOPBIX Ha IMoJiYaca U30JUPOBaJIU OT
MaTepu. AHaJIU3 IKCIIPECCUM TEHOB acTPOIIUTAPHBIX
oenkos (Sicla2, Gfap, Itpr2) n MeTabOTPONHBIX pelen-
TOpPOB IlyTaMaTa nepBoit (Grm1, Grm5 — onocpeayooT
ycmineHne aktuBHoct NMDA-penenTtoposB riryrama-
Ta M MPOILECCOB DKCAUTOTOKCUYHOCTH) M BTOPOM
(Grm3 — oka3sbIBaeT MPOTUBOIMOJOXHOE eiiCTBHUE)
rpynn npoBomwin Merogom OT-IIIHP B peanbHOM
BPEMEHM B KJIETKaX JOP3aJbHOM U BEHTPAJIbHOM THII-
nokamrie Ha 14 u 21 cyTKU XKU3HU.

IMocne ®C uzmeHeHUs (CHUXKEHUE SKCITPECCUM Te-
HOB Sicla2, Gfap, Itpr2, Grm1, Grm5) 60Jiee BEIpaKeHEI
B IOP3aJTbHOM THUIIITOKAMIIE, KPOME TOTO, ¥ SKCIIepH-
MEHTaJbHBIX KpbIC HAOMIOJAIOCh HapyllleHUe BO3-
pacTHOI TMHAMMKM 3Kcrnpeccuu reHoB Slcla2 u Gfap.

Takum obpazoM, peOpuTbHbIE CYyTOPOTU MTPUBOAST
K H3MEHEHUIO 3KCIPEeCCMU TEeHOB acTPOLIMTapHBIX
OenKOB M METa0OTPOITHBIX PELEINTOPOB TyraMara
MepBoil rpynIibl. XapakTep BBISBIEHHBIX U3MEHEHUN
MOXET OTpaxKaTh 3aMMyCK 3allIUTHBIX MEXaHU3MOB, CBSI-
3aHHBIX CO CHUXXEHMEM KaJbIIUEBOTO CUTHAJIMHIA B
acTpOTJMaIbHBIX KJIeTKaX.

®dunHaHcupoBaHue padotel: PODU 17-00-00408
KOM®U.
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MATEPUAJIbI KOH®EPEHIINN
N IIKOJIbI

T'NITOKCUYECKOE ITOCTKOHAUIINOHNPOBAHUNE
B SKCIIEPUMEHTAJIbHBIX MOIEJAX TEITPECCUAN
1 IIOCTTPABMATUYECKOI'O CTPECCOBOI'O PACCTPOMCTBA Y KPBIC

© 2020r.

M. I10. 3ennko

DI'bYH Uncmumym usuonoeuu um. U.I1. ITaerosea PAH, Canxm-Ilemepbype, Poccus
e-mail: zenkomichail@mail.ru
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HemnpeccuBHOe (pEeKyppeHTHOE, IUCTUMHUYECKOE
WiIn nernpeccuBHO-TpeBoxkHoe, MKB11) 1 mocTrpas-
matuueckoe ctpeccoBoe (ITTCP) paccrpoiicTBa sBsI-
IOTCSI PACIIPOCTPAHEHHOM TPYNIOM MCUXWYECKHUX 3a-
OoJIeBaHMIii, pa3BUTHE KOTOPHIX y YEJIOBEKAa U B MOJIE-
JIIX Ha XXWBOTHBIX COIIPOBOXAAETCS HapylleHUEM
peryJisiliuu  TUITOTaJIaMO-TUHOo(U3apHO-aIPEeHOKOP-
tukanabHoit cucrtembl (ITAC). CymecrBytomass 3¢-
dekTuBHOCTL (papMakoTepanuu aernpeccuu u [ITCP
ocraeTcsl HU3Koi. OMHUM U3 HOBBIX CIIOCOOOB KOP-
PEKIINY MOBEASHYESCKNX MOCTPECCOPHBIX HAPYIICHUA
saBisgeTcs nmocrkoHauiimoHnupoBanue (IToctK) yme-
PEHHOI TUTTO0apUYeCKO TUTTOKCUE.

Llens paboThl cocTosisia B olieHKe 3(p(heKTUBHO-
ctu runokcuudeckoro [MoctK B akcriepuMeHTaaIbHbIX
momaensx IITCP “crpecc-pectpecc” M aemnpeccuu
“BblyyeHHasi 6ecriomoliHocTh” (BbB) y KphbIc, a Takxke
aHaJin3e BO3MOXHBIX HEUPOIHIOKPUHHBIX MEXaHU3-
MOB €ro CTpPeCC-IMPOTEKTUBHOTO AEUCTBUS.

DKCIEPUMEHTHI BBITTOJTHEHBI Ha 96 1a00paTOPHBIX
Kpbicax-camuax JuHuu Bucrtap u3 pecypcos LIKII
“buokomiekiinga UD PAH” ¢ maccoii tera 200—250 T.
Jnsg nHAYKIAA 3KcrepuMeHTaabHoro aHajgora ITTCP
Yy KpbIC OblJa KCIIOJIb30BaHAa MOJENb “TpaBMaTuye-
CKUI CTpecc/yMepeHHBII pecTpecc”; IeIrpeccur —
Kjaccuyeckass Moneib Bb ¢ 3JIeKTpOKOXHOI cTUMY-
asinueit (1 MA). C 1eiblo KOppeKIMU MOCTPECCOPHBIX
naToJ0ruii mpuMeHsuiu runokcuuyeckoe IMoctK mytem
TpPEeXKpaTHON BKCITO3UIIMM YMEpPEHHOI TUItobapude-
cKoii rumokenu (360 MM pT. cT., 2 9). PazBuTtie nmaTo-
Joruu 1 3 dekTuBHOCTH [TocTK onleHuBaniM MeTona-
MU “TIpUTIOOHSITBIA KpPecTOOOpa3HbIi JTAOUPUHT” U
“oTKpbITOE MOJIe”. bl onpenesieH ypoBeHb KOPTUKO-
CTepOHa B KPOBU KPBbIC: MOBBIIIEHHBIN 1 MOHUXKEH-
HbIi ypoBHU B T1a3me Tipu Bb 1 ITTCP cooTrBeTcTBEH-
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Ho. C UCIIOJIb30BaHUEM MHIMOMTOpA CMHTE3a IIIOKO-
KopTukoumoB, metuparoHa (30 mr/xr, B.0., Merck),
OBLIM BBISIBJAEHBI TJTIOKOKOPTUKOMA-3aBUCHUMBbIE ITYyTH
pa3BUTHUS HaHHBIX MATOJIOTWM M MX BKJIAI B CTpecC-
MpPOTEeKTUBHOE AeiicTBHe Trunobdapudeckoro IloctK:
OJIoKaIa CBEPXBBHIOPOCA TIIIOKOKOPTUKOUIOB METHpa-
MOHOM, BBOAUMBIM 3a 30 MMH IO TpaBMaTH4E€CKOTO
ctpecca B Moaermm IITCP, nmpenoTBpaniana pa3BuTue
MOCTTPaBMaTUYECKOI IMaTOJIOrM1, HO MOA0OHOEe BBE-
JIeHre METHparioHa He BJIMSUIO Ha pa3BUTHE ASIpec-
CHUBHOIIONOOHOTO cocTossHUS Mmoaenu BbB. I'mmokcu-
yeckoe IloctK addexkTuBHO MTpenoTBpaiano pa3Bu-
e akcnepuMeHTanbHbIX [ITCP 1 BB no pesyibratam
MOBEACHYECKNX TECTOB, B TO BpeMsI KaK COYETAaHHOE
npuMeHeHne MetupanoHa u IToctK Takum apdpekTom
He oOysagano. MMMyHOTMCTOXMMUYECKOE MCCIIEAOBa-
HUe€ TJIIOKOKOPTUKOUIHBIX perienTopoB (I'P) B akcTpa-
TUIIOTaIaMUYECKUX CTPYKTYypax Mo3ra KpbIC MOAEIU
BB mnokazano OocTOBepHOE CHIDKEHHE KOJMYeCTBa
MHTeHCUBHBIX [ P-MMMYHONIO3UTUBHEIX KJIETOK B 30HE
CA1 rummmokamiia Ha 10 cyrku, npumeHenue [ToctK B
CBOIO OYepeab AOCTOBEPHO ITOBBIIIANIO SKCIIPECCUIO
I'P B maHHOI1 30HE.

IMonyyeHHbIEe B AKCIIEpMMEHTax JaHHbIE YKa3blBa-
IOT Ha TO, YTO CTPECCOPHBIN BEIOPOC IITIOKOKOPTUKO-
WIHBIX TOPMOHOB, TI0O-BUAXNMOMY, BOBJIEKaeTcs B (pop-
MmupoBaHue natoioruu B monaeau [NTCP, Ho He Bb y
KpBIC, HECMOTPSI Ha TO, YTO ITOCJIEIHSISI COIIPOBOXa-
erca runieppynkumeit [TAC. A BeI3bIBacMas Tunooda-
puueckuM [MocTK Koppexkiust moBeaeHIeCKUX U Heli-
PO3HOOKPUHHBIX HAPYILIEHUI B 3TUX MOAECIISIX TpeOyeT
BOBJIeUeHUS 3P deKTa TIIIOKOKOPTUKOUIHBIX TOPMO-
HOB.

®dunancuposanue pabotel: PODU 19-015-00336.
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MATEPUAJIbI KOH®EPEHIINN

N IIKOJIbI

POJIb TRPV1 B HUTPEPTUYECKO¥ PEIYJISILIMA
AJTATITUBHOI TACTPOTIPOTEKIIUN

© 2020r. B.A. 3ogotapes
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JleiicTBME KMCIIOTHI Ha CIM3UCTYIO OOOJIOUKY Ke-
aynka (COX) 3amyckaeT peakuMyd aganTUBHON ra-
CTPONPOTEKIIUH, BKITIOYasI CEKPEIINIO0 OMKapOOHATOB U
yBeJIMUeHNEe KPOBOTOKa B Moacau3ucTtoMm ciioe. Oc-
HOBHOM MOJIEKYJISIPHBIM CEHCOp TMPOTOHOB, BaAaHUJIO-
uaHeiii peuenTtop 1-ro tuma (TRPV1), akcnpeccupy-
IOTCS B TIOJACIU3UCTOM CJIO€ B TIA3MAaTUYECKOI MeM-
OpaHe KallCaulIMH-YYBCTBUTEIbHBIX addepeHTHBIX
HepBHBIX oKoHYaHMiT (KYH).

WccnenoBanne Ha HAPKOTU3UPOBAHHBIX KPBICAX, B

KOTOpOM xenynouHasi npoaykuuss HCO; paccuuThl-
BajlaCh Ha OCHOBE M3MEPEHHBIX B IIOJIOCTHOM nepdy-
3ate 3HayeHuii pH/PCO,, a o60beMHBbIif KPOBOTOK B
CTEHKE OpraHa PerrucTpUPOBAJICS C IIOMOIIBIO JIa3ep-
HOI JOTIIJIEPOBCKOM (PJIIOYMETPUH, TTOKA3aJI0, YTO JIE-
ctpykumss KYH karcauiimHoM MOJTHOCTBIO MOAaBJIsIa
yaenpHyo npoaykunio HCO;, BBI3BaHHYIO MCKYC-
CTBEHHbBIM YBEJIWYEHNEM MOJOCTHONM KHUCIOTHOCTH, a
TaK:XKe coKpalllajla 00beMHBIII KPOBOTOK B CTEHKE Op-
raa. B To xe Bpems Oimokaga TRPVI nipu nady3umn
karicazernmuHa (KIT3IT) mapamokcaibHBIM 00pa3oM He

BJIMSUIA Ha BBI3BaHHY10 uppuranueii cekperio HCO;.

B ycnoBusgx uppuraimm COXK HecenekTuBHasI 0J10-
Kana ¢ nomouplo Ng-HUTpO-L-apruamHa obenx n3o-
¢hopM KOHCTUTYTMBHOM CMHTa3bl OKCcUAa a30Ta (Helipo-
HajnbHOM, nNOS, u sHgoTeananbHol, eNOS) npuso-

nuna kK yeenuueHuto npoaykuuu HCO;, HO cHuxkana
00BeMHBIN KpOBOTOK. O0€ 3TN peaKlIMy MOJaBIISIMCh
B npucyrctBuu 610kaTopa TRPV1 kancazenuua. Ce-
JNekTuBHas 6jiokaga nNOS ¢ ToOMOILBIO 7-HUTPOUHIA-

3osa (7-NI) yraerana cexpeunto HCO; u ocnabnsina
KPOBOTOK B CTeHKe opraHa. JleiictBue 7-NI He 3aBuce-
Jo ot 6imokaasl TRPVI. Takum ob6pa3zom, akTUBaIUS
obeux m3odopm NOS mpu yBeIWYEHUM IIOJOCTHOM
KMCJIOTHOCTHU B XeTyIKe MPOUCXOIUT BCISACTBUE BO3-
oyxnenust KYH. ITpu astom TRPV1 651710 mocTaTouHO
st ctumynsiuuu eNOS, 4to mpuBoaMIO K ociabJie-

Huto TpaHcnopta HCO; Ha moBepxHOCcTh COXK, a cTH-

myssinuss nNOS, ycunusaromas cekpeuuio HCO;5,
He cBs3aHa ¢ TRPVI.

dunHancupoBaHue pa6oTel: [Iporpamma dyHma-
MEHTAJIbHBIX HayYHbBIX MCCJICAOBAaHUIA TOCYIapCTBEH-
HbIx akageMuii Ha 2014-2020 roawl (I'T1-14, paznen 64).
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OKCIHEPUMEHTAJIBHBIE MOJAEJIN NIITEMUWU/PEITEP®Y3UN
TOJIOBHOI'O MO3I'A U ITOAXO0/Jbl K HEMPOITPOTEKIIMU

© 2020r. U. . 3opuna'-*, JI. B. bBaonosa', 1. O. 3axaposa', H. ®. Asposa!, A. O. IlInakos!

' @IBEYH Hucmumym 360a104uonnoii pusuonsoeuu u ouoxumuu um. .M. Ceuenosa PAH, Canxm-Ilemep6ype, Poccus
*e-mail: zorina.inna.spb@gmail.com
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HNmemusi-penepdysus (MP) npencrapiaser coboii
MAaTOJIOTUYECKUIA MPOLIECC, OOBEANHSIOIINI OrpaHu-
YeH1e KpOBOTOKA OpraHa ¢ MOCJIeAYIOIIM €TI0 BOCCTa-
HOBJIEHHUEM B XoJi¢ TTepdy3uu U BO30OOHOBJIEHUEM OK-
cureHauuu. K HacrosimeMy MOMEHTY pa3paboTaHO
MHOXECTBO 3KCIIEPUMEHTAJIbHBIX ITOIXOMO0B, II03BO-
JISIOIIMX CMOJEIUPOBATh B TOM WJIM MHOI Mepe TaTo-
reHe3 VP rogoBHOro Mo3ra, Kaxk in vitro, Tak U in vivo.
B mccnenoBaHuUsIX in vitro UCIOIB3YIOTCS Pa3INYHbBIE
KJIETOYHBIE MOJIEJIM, B TOM YMCJIe TIEPBUYHBIEC KYJIbTY-
pBl HEMIPOHOB MO3ra 1 MepeXXUBalOIINe Cpe3bl MO3Ta.
Wmemusa mpu 3ToOM 4Yallle BCETO CO3IAeTCs IOCPE-
CTBOM JIETIPUBALIMHU TJIIOKO3bI W/UKU KUcaopoaa. Mo-
JIeJIM Ha XXVUBOTHBIX ACITCSI Ha (poKaabHBIE, IIPU KO-
TOPBIX IPOUCXOOUT HapYyIIeHHE MO3TOBOTO KPOBOOO-
paiieHuss B OTIEJbHOM, OTPaHUYEHHOM YYacTKe
MO3ra, U IJI00aJbHbIE, KOTOPbIC BO3HUKAIOT IIPU HAPY-
IEHUY CHAOXKXeHMsI KpOBbIO BCero Mo3ra. I'modanbHast
MUILIEMHUSI B OCHOBHOM MOMAEIUPYETCS MepexaTuem
JIBYX WJIN YETBIPEX COCYIOB U IPU CEPACUHOM IIPUCTY-
ne. Mopgenu ¢oKajabHOII MIIEMUM TOJIOBHOTO MO3ra
pa3paboTaHbI IS MOAEIUPOBAHUS 3aKYyITOPKU OCHOB-
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HBIX MO3TOBBIX apTepuil. OKKIIO3UI0 TEXHUYECKU MTPO-
BOJIISIT C TIOMOIIbIO HAJIOXKEHUS JIMTATypbl UJIU BBE/E-
HUs dugaMeHTa, 3JeKTPUIYECKOUN Koaryssiiuei, BBe-
JNIEHUEM  ayTOJOTMYHOTO WJIM  TeTepPOJOTUYHOTO
“crycrtka KpoBu”, ¢pororpoM6030M. Cpenu papmMako-
JIOTUYECKUX TOAXOAOB K Heupornporekuuu npu WP
MOXKHO BBIIEJIUTh MHTPaHa3aJIbHOE BBEIEHNE NHCYJTU -
Ha, KOTOPOE XOPOIIIO 3apeKOMEHI0BaIO ce0sl TIpu Te-
parmy HeWpoJereHepaTUBHBIX 3aboneBaHuii. Hamu
MOKa3aHoO, YTO UHTpaHa3aJbHOE BBEICHUE MHCYINHA
KpbIcaM, MOIBEPTrHYTbIM 3aTeM nByxcocynucroir P
MO3Ta, CHUXaeT HaKOIJIEeHUE MPOAYKTOB MEPEKUCHO-
IO OKHUCJICHUS JIMTIUAOB, TTOBBIIIAET SKCIPECCUIO TeHA
aHTUANONTOTUYeCKOTo Oejika Bcl-2 M Hopmanuzyet
cooTHoleHue Bax/Bcl-2, mpensTcTByeT CHUKEHUIO
kak aktuBHOCTH Nat/K*-AT®da3b1, Tak ¥ KCIPeCcCUu
ee KaTaJUTU4YeCKUX CyObeIuHUIL o2 U 0.3 B KOpe MO3-
ra, 4YTo CBUIETEIbCTBYET B MOJIb3y aHTUOKCUAAHTHOTO
1 HeHpoNpOoTeKTOPHOTO 3(h(heKTOB UHCYIUHA in Vivo.

®dunHaHcupoBaHue paboTbl: PODU 18-315-00285 u
roc3afgaHue (AAAA-A18-118012290427-7).
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BBEJAEHUE BAKTEPNAJIbBHOTI'O JIMTIOITIOJINCAXAPUIA
B PAHHEM BO3PACTE BJIMAET HA ®YHKIINOHAJIBHYIO AKTUBHOCTD
TJIYTAMATEPTUYECKOI CUCTEMBI MO3TA Y ITIOJIPOCTKOB
N B3POCJIbIX KPbIC
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Beenenue. MH(beKkIM B IETCKOM BO3pacTe UTPaOT
BaXXHYIO pOJIb B MAaTOreHe3e KOTHUTUBHBIX U TICUXO-
SMOLIMOHAJIILHBIX paccTpoiicTB. OTHUM U3 BO3MOXK-
HBIX MEXaHU3MOB 3TUX HapYIIEHU SIBIISIETCSI U3MEHE-
HUe QYHKIMOHAIBHBIX cBoicTB NMDA 1 AMPA riy-
TaMaTHBIX peleNTOPOB.

MeTtoabl. MBI HccliefOBaIM TOCIEACTBUS KYPCOBO-
ro BBeIEHMs KpbicaM 0aKTepHaJIbHOIO JIMIIOIIOIMCA-
xapuga (JITIC) B TeueHme TpeTbeill HemEAU XU3HMU.
OTOT NepUO SIBJISIETCS KPUTUUECKUM JIJIsl CO3pEeBaHUS
NMDA u AMPA rnyramMaTHbIX penentopoB. B mox-
POCTKOBOM M B3POCJIOM BO3pacTe€ M3ydaild DKCIIPEeC-
cuto cyobenquHull NMDA (GluN1, GluN2A, GluN2B)
n AMPA (GluAl, GluA2) riyraMaTHBIX pelenTOpOB
metogamMu BectepH-0aorTunra 1 1P B peanpHOM
BpEMEHMU, MoKas3aTeJu TOJTOBPEeMEHHOI CHUHAITUYe-
CKOI MOTeHIIUALIM 1 TJTyTaMaT-3aBUCUMBIX (pOpPM MO-
BeneHus (Tectel OTKpBITOC TTOJIE, [IpUTIOTHATEIN Kpe-
CTOOOpa3HbIN 1a0UpMHT, BonHkblii 1abupuHT Moppuca).

Pe3yabTaTel. B moapocTKOBOM BO3pacTe MbI BbI-
SIBWJIA CYIIECTBEHHOE CHIDKEHME DKCIIPECCUM CyObh-
enuauil GluN2B B runmokamne (MPHK u Genka).

YMepeHHbIe U3MEHEHHUSI ObUIM TaKxKe OOHApyXXeHBI B
skcrnpeccu MPHK GIuN 1, GluN2A u GluAl. Y kpric,
KotopbiM BBoawau JIIIC, Habmoganach MOHUKEHHAsI
HCCIenoBaTeIbcKasl W JBUTATeIbHAsA aKTUBHOCTDH B
OTKpBITOM MTOJIe M HapylIeHne oO0ydeHus B BomHom 1a-
oupuHTe Moppuca. [ToBengeHYecKue HapylIeHUs CO-
MPOBOXIAJIMCh 3HAYMTEIBHBIM HapyIIEHUEM HOJTO-
BPEMEHHOM MOTEHIIMAIIMY B KJIETKaX TUIIIIOKAMIIA.

Yepes 3 Mecsua nociue BBeaeHuit JITIC BrIsiBIeHO
ycuneHue akcnpeccuu reHoB GluN2B, GluAl, GluA2
B BEHTpaJIbHOM ruIniokamMIrie 1 reHa GluAl B mop3aiib-
HOM TUIIIIOKaMITe. DTU U3MEHEHUST COMTPOBOXKIAIOTCS
HapylIeHUeM UCCIIeIOBaTeIbCKOTO TTOBEIEHS B TECTe
OTKpEITOE TT0JIEe ¥ CHIDKEHUEM YPOBHS TPEBOXKHOCTH B
IIpunoaHsiTOM KpecTOOOpa3HOM JIAOUPUHTE.

BeiBoapl. Hamy maHHbIe TOKa3bIBAaIOT, YTO BBEAC-
ane JIIIC B XpuTudecKuii Imepron co3peBaHUS BO3-
OyXIAIOILIUX CUHATICOB M3MEHSIET DKCIIPECCHUIO TCHOB
MOHOTPOITHBIX INIyTaMaTHBLIX PelenTOpOB, HapylIacT
CUHATITUYECKYIO MJIACTUYHOCTh U TIOBEJCHUE.

dunancuponanue padbotel: PODU 17-04-02116.
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POJIb PEMOJIEINPOBAHNA N-KAJATI'EPTHA
B CUHAIITUYECKOM IJIACTUYHOCTHU

© 2020 r.

B. I1. UBanoBa

DI'bYH Uncmumym 360ar04uoHH0I husuonocuu u ouoxumuu um. .M. Ceuenosea PAH, Cankm-Ilemepbype, Poccus
e-mail: valet@iephb.ru
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CTpyKTypHBIe M3MEHEHMsI B CHMHAIICAX OIpelessi-
IOTCSI peMOJEIMPOBaHMEM KaK aAre3MOHHBIX MOJIEKYJI,
Tak 1 KoMImoHeHToB BKM. Cunantmueckoe pemMone-
JIMpOBaHMWE BKJIIOYAET HE TOJBKO aKTHBAIIMIO CIEIIM-
(puUYecKUX IMpoTeas, UHAYLUPYIOIIMX Mpolecc orpa-
HUYEHHOTO NPOTEOJIM3a aare3MoOHHBIX OEJIKOB, HO M
BBICBOOOXIECHME TIOTUTICNITUIOB, PETYJIUPYIOIINX aK-
TUBHOCTD HelipoHOB. CyIIECTBEHHYIO POJIb B CTPYKTY-
pUpOBaHUM MeMOpaH TIpe- W TMOCTCHMHANITHYECKUX
HEHPOHOB WTIpaloT TJIUKOIIPOTeUIbl N-KaarepuHbl,
KOTOpBIE MOAAEPKMBAIOT aAre3ui0 4epe3 roMo(UiIb-
HOE B3aMMOACUCTBHE KaATrepWHOB B CHHAIITUYECKOI
mienr. KagrepuHsl co3maioT cTaOMIIBHOCTh CTPYKTYPBI
HEPBHOM TKaHU W NOAACPKUBAIOT €€ CUTHAJIbHbIE ITy-
™. N-KaarepuHsl cogepkaT HEOOXOIUMBII IS aAre-
3WM BHEKJICTOUYHBIN JOMEH, CoAepKalluii 5 Kaarepu-
HOMNOOOOHBIX SKTONOMEHOB, KOPOTKUII TpaHCMEM-
OpaHHBIII TOMEeH M KOHcepBaTUBHBIA C-KOHIIEBOM
BHYTPUKJIETOUHBIN TOMEH, CBSI3aHHBIN C aKTUHOBBIMU
dbunamenTamu uyepes B-kareHuH u pl20-kareHuH. B
nporeonr3e N-KaArepruHOB yJ4acTBYIOT MaTPUKCHBIS
metayuionporerHassl (MMIT) — ADAMI10 u MT5-MMP,
CeKpeTUpyeMble HelpoHaMU W/WIM TIIAAJIbHBIMU
KiIeTkaMMu. YkaszanHble MMII1 oTimerigior 3KToIo-
MEH, a Y-CEeKpeTa3a KaTaJIu3UPYyeT BblICJIEHUE BHYTPU -

KJIETOYHOTO IoMeHa B KjieTke. [lokazaHo, 4To akTuBa-
st NMDA-pelienTopoB B HelipoHaxX IMPUBOAUT K aK-
tuBauuu ADAMI10 u y-cekperasbl. BeicBoOOXIEHWE
BHYTPUKJIETOUHOTO JOMEHa CMOCOOCTBYeT Aerpaaa-
o SREB-cBs3bIBaloniero 6eiika, peryampyromiero
TPAHCKPUILIMIO TEHOB, AaKTUBUPYEMBIX CTPECCOM.
IMTporeonus N-kaareprHa NpUBOIUT K TPaHCIOKAIIMA
B-xareHmHa 13 TpUMeMOpaHHOIT 30HHI B SIIPO, TIIE TTO-
cJIeTHUI BKITIOUAETCS B ITPOLIECCHI aKTUBAlIMX TEHOB, pe-
TYJUPYIOIINX TIpoavdepanio HeHPOHAIBHBIX CTBOJIO-
BBIX KJIETOK, MM DHepeHIMPOBKY HEMPOHOB U CMHAMTO-
reHe3. B rimyramaTepruyeckux cuHarcax HeHpOIernTHI
PACAP38 uepe3 curHambHbBI Kackag ADAM 10-N-xkan-
repuH-penenTop-AMPA y4yacTByeT B peTyJIsIIUU MEM-
OpaHHBIX ITpeobpa3oBaHU B cuHamncax. Moayasauus
MMII kaK coaep>kaHUsI U COCTaBa aire3uMOHHBIX OeJI-
KOB, TaK M CKOPOCTH BKJIIOUEHUSI UJIU BLICBOOOXKIEHU ST
KaJrepuH-CBSI3aHHBIX 0eJIKOB (3-KaTeHWHa U Jp.) sSIB-
JIsIeTCsl OMHUM M3 BO3MOXHbBIX MEXaHU3MOB, obecrie-
YUBAIOIINX MOPGOJIOTUISCKYI0O U (PYHKIIMOHAITBHYIO
CUHAIMTUYECKYIO MJIaCTUYHOCTb.

dunancupoBaHue paboThl: Toc3agaHue MODb
PAH (AAAA-A18-118012290371-3).
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KJIETKHA KPOBU MUHOI'Y PEYHOW LAMPETRA FLUVIATILIS
KAK BO3MO2KHAA MOZJAEJIb JUIA N3YYEHUA CTAPEHNUA
N 'MBEJIN KJIETOK HA OPTAHU3SMEHHOM U KJIETOYHOM YPOBHAX

©2020r. T.W. NBanosa'*, /. A. Cyduena!, A. A. Hukucdopos'
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DOI: 10.31857/50044452920070542

IMo psiny MopdodyHKIIMOHATBHBIX TapaMeTpOB
KpOBb MOXHO paccMaTpuBaTh KaK CBOEOOpa3HYyIo,
CITOCOOHYIO K CaMOBO300HOBJICHNIO HEIIOCPEACTBEH-
HO B OpraHu3Me, KyJbTypy KJIE€TOK — MOJAE/b, MO3BO-
JISTIONIYIO M3YyJaTh, TIPOMCXOISIINE B KIIETKAX, TKAHIX
W OpraHu3Me MeXaHM3Mbl M Iporiecchl. Hampumep,
U3y4yaThb, MEXaHU3MbI CTAPEHUs] U MYTU THOEIU Kie-
TOK, OTHO M3 TIPUINH KOTOPBIX SABJISIETCS METaOO0IH -
yeckas aenpeccusi. MexaHu3Mbl, TIPUBOISIINE KIIET-
KM K TUOeIM, KaK MpaBUJIO, U3y4YaroTCsl Ha KyJIbTypax
TpaHc(hOPMHUPOBAHHBIX, YTPATUBIINX BUIOBYIO 1 TKa-
HEeBYyIO CcrelMGUYHOCTh KJIETKaX, YTO YBEJIUYMBAET
JJIUTETLHOCTD afalTallMyd 3KCIIepUMEHTAIbHBIX JaH-
HBIX TPUMEHUTEIBEHO K TUITMIHBIM KJIeTKaM, TKaHIM
U 11eJIoMy opraHusmy. KiieTKu KpoBM HUBIIUX MO3BO-
HOYHBIX, MUHOT Lampetra fluviatilis, mpeTeprieBaromx
B €CTECTBEHHBIX YCIOBUSX MIUTEIBHOE TIPEeTHEPECTO-
BOE TOJIOMaHME, U TUOEIb TTocie HepecTa, BO3MOXHO,
MOTYT CIIYXXUTh aleKBaTHOW MOJIEJIbIO ISl U3YyUYEeHUS
MEXaHU3MOB CTapeHUs W MyTeil rmbenu KieTok. Ho
JaHHBIE O MATOMOPMOJIOTNIECKUX U3MEHEHUSIX KIle-
TOK KPOBM, BOBHUKAIOIIUX B pe3yjbTare MeTadboinye-
CKOM OerpeccMd HEMHOTOYMCIIEHHBI, a CBEIEeHUS O
KJIETOYHOM COCTaBe KPOBU MUHOT TTPOTUBOPEYMBHI.
To ecTh OTCYTCTBYIOT OIHO3HAYHbIE JaHHbIE O MOP(hO-

601

JIOTUM BO3MOXHO# Monenu. [ToaToMy y MUHOTU pey-
HOIM HaMM ObLIT U3YyYeH M OIpeaesieH BUIOBOU COCTaB
KJIETOK KPOBHU U OIIpeiesieH XxapakTep MX MopdhodyHK-
LUOHAILHBIX M3MEHEHMI, BOZHMKAIOIINX B OTBET Ha
BO3paCTaOIIYyIO 10 Mepe TIPUOJIMXKEHUsT HepecTa MeTa-
oonmmueckylo gernpeccuto. Ha Ma3zkax nmepudepndeckoin
KpOBH, OKpallleHHbIX MeTomoM PomaHoBckoro-I'mm3a,
HECKOJIbKUX MOMY/ISLINA MAHOTA PEYHOM OBLIIA BBISIB-
JneHsbl: 1) OOGLIHOCTh KJIETOYHOI'O COCTaBa MX KPOBU, U
KPOBH 3BOJIIOLIMOHHO 60Jie€ BBICOKOOPTaHU30BaHHbBIX
MO3BOHOYHLIX. 2) XapaKTep 1 TuHaM1Ka MOp(popyHK-
LIMOHAJIbHBIX U3MEHEHUI KJIETOK KPOBU MUHOTH pey-
HOI YCUJIMBAJIVCh MO Mepe MPUOIMXKEHUST HepecTa. —
OHu ObLIU CBSI3aHBI C MCYEPIAHUEM 3aITaCOB 9K30TeH-
HBIX MeTa0OJIUTOB MOPCKOIO HAaryJIbHOIO IMepuoia,
YTO COIlacyeTcsl C U3MEHEHUSIMU, BO3HUKAIOIIMMU B
KpOBHU 00Jie€ BHICOKOOPTaHU30BaHHBIX TO3BOHOYHBIX,
B OTBET Ha BO3IEIICTBYS pa3INIHbIX HETAaTUBHBIX (haK-
TOPOB. DTO TMO3BOJISIET pacCMaTpUBaTh KPOBb MUHOT B
KayecTBe 3KCMEPUMEHTAJIbHOI MOMIEIN MPU UCCIIEN0-
BaHUSIX BJIUSTHUS METa00JIMUYECKOM AeTPeCCHU Ha KJie-
TOYHOM M OPTaHU3MEHHOM YPOBHSIX.

duHaHcupoBaHUe paboThL: Toc3amanne UDDb
PAH (AAAA-A18-118012290371-3).
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ITOUCK JOKAJIMBAIINN MATHUTHOI'O PELHEIITOPA V¥ IITUII:
NCITIOJb30OBAHUME JIOKAJIBHOI'O ITPNJIOZKEHUA
OCIHWUINPYIOIIINX MATHUTHBIX IIOJIEN
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Panee HamMu OBLIO BBISIBIIEHO, YTO CaIOBbIC CIIaBKU
(Sylvia borin) He cTTOCOOHBI OPUEHTUPOBATHLCS B YCJIO-
BUSIX CJIAOBIX MEePEMEHHBIX MATHUTHBIX MOJIeii. DKC-
HEepPUMEHTHI IT0Ka3aaM, 9YTO MepPeMEeHHOE MarHUTHOE
roJjie ¢ aMIIuTynoi >2.5 H T HapylIaeT paboTy Mar-
HUTHOTO KOMITaca cadoBbIX CJIaBOK (IIPU YacTOTe Tie-
pemeHHoro nojist 1.403 MI'mr). YcranosieHnHas Beu-
YMHa Topora Ae30pMEHTAllMM CJIaBOK B MEPEMEHHBIX
MarHUTHBIX MOJISIX MO3BOJIWIIA TOCTABUTh TTOBeAeHYE-
CKHE 3KCIEPUMEHTHI O JJOKAIN3alIMN MECTOIIOJIOXE -
HUSI KOMIACHOTO MaTHUTOPELEeNTOpa B OpraHu3me
OTULbl. MBI pa3paboTaliu YyCTPOMCTBO, COCTOsIIIEE U3
MUHUTeHepaTopa U MUHMKATYIIKH, C IIOMOIIIbIO KOTO-
pBIX MOXHO T€HEepMpOBaThb U TIPUKJIAIbIBaTh cliaboe
ocuuIupyloiiee MarHutHoe mojie (OMIT) ammauty-
ITOi1 BBIIIIE TOPOTOBOM JJOKAJIBHO K TeM O0JIACTSIM, TIe
C HauOOJbIIIEN BEPOSITHOCTHIO MOXKET pacIiojaraTbCsi
MarHuTopelenTop (ceTyaTka rjia3, HaaKJIIoBbe, BHYT-
peHHee yxo0) B xone maHHOro mcciaeaoBaHUE MBI BBI-
TOJIHUJIM DKCIIEPUMEHThl I0 mpuioxeHuto OMII
(5 HTn) K BepXHEN YacTH TOJIOBBI MITUIIBI C 3aXBaTOM
oboux rma3, npu 3tom amruiutyga OMII B obmactu
HAJIKJIIOBbSI U1 BHYTPEHHETO yXa ObLla HUXE MOPOro-
BOIi. DKCEPUMEHTHI TPOBOIUINUCH HA MOJIOJBIX CaI0-

BBIX CJIaBKaX, OTJIOBJICHHBIX BO BpeMsI OCEHHEI MUTpa-
nuu, Ha Kypiiackoii koce Ha OuocTaHuuu Prioaunii
3WH PAH. Pe3ynbTat oKa3ajcsi COBEpIIEHHO HEOXKM -
JTaHHBIM: ITUIIBI C JIOKAJIbHBIM ITpmiioxxeHrneM OMIT k
obJytacTu 11a3 (CeTyaTKM) TOKa3bIBaJll CBOMCTBEHHOE
IS TOTO BUJIAa B OCEHHUI Mepuoj HallpaBJICcHUE TIe-
peMelIeHnii B KpyTroBbIX apeHaX. OMHAKO NTUIIbI, TECTH-
pyeMbie B KPYTOBBIX apeHax, LIEJIMKOM TOMEIeHHbIC B
OMII ¢ amrumtynoit S HTA (B KaTylllKu JUaMeTpoM
0.75 m), 6pUM ne30pueHTHPOBaHbL. TakMm o6pa3oMm, J1o-
KajibHOe npwioxeHrne OMII B o61acTu 171a3a BBILIE M1O-
poroBbIx 3HaYeHwuii moJist (S 1T, 1.403 MI'), Hapyiaro-
X OPUEHTAIVIO CAIOBBIX CIIABOK, HE IPUBOIWIO K
JIe30pMEHTALIMM TITULl B HallleM 3KCIepuMeHTe. DTu
pe3yabTaThl ITOKAa3bIBAIOT, 4TO 3(@dEKT Ie30pHUeHTa-
onn ntuil B OMIT He cBsI3aH ¢ MarHUTOPEIETITOPOM,
HaJIM4Me KOTOPOTo TIpearoiaracTcsl B ceTyaTKe riasa.
B manHOM mokiiaze MBI IUIAHUPYEM TakKe IpeacTa-
BUTbD IIEPBHIE PE3YIbTaThl SKCIIEPUMEHTOB 10 JTOKAIb-
HoMy TmpwioxeHuto OMII kK ob1acT¥ BHYTPEHHETO

yxa.
®dunancupoBanue paboTel: PH® 16-14-10159.
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N IIKOJIbI

BJIMAHUE PEKOMBHUHAHTHOI'O FGF21
HA ITOKA3ATEJ/IN YIVIEBOAHO-KNPOBOI'O OBMEHA
Y OBAPUDKTOMUWPOBAHHBIX CAMOK MBIIIIEN
© 2020 r. A.IO. Kazanunesal*, T. B. fIkosiesa!, H. M. baxan!,
H. I1. Kpukmsas', E. H. Makaposa!

! Huemumym yumonoeuu u cenemuxu CO PAH, Hosocubupck, Poccus
*e-mail: antonyna@yandex.ru

DOI: 10.31857/50044452920070608

YV >KeHILWH B TIepUO TOCTMEHOTIAY3bI TTOBBILIIACTCS
PUCK pa3BUTHUS META0OJIMYECKOrO CMHApPOMAa 1 Arabe-
Ta 2 Tuna. /11 KoppeKLny 3TUX HapyIIeHU NCIOJIb-
3yI0T 3aMECTUTEIIbHYI0 TOPMOHAJIBHYIO TepaITiio, OC-
HOBHBIMU MperapaTamMu JJIsI KOTOPOM SIBJISIIOTCSI 3CT-
porenbl. OpmHako Takasi Tepanus WMeeT Psi
HeraTuBHBIX MOOOYHBIX 3(h(deKTOB. B HacTosIee Bpe-
MsI BeIeTCSI aKTUBHBI NOMCK HOBBIX IIpPEIapaTos,
CIIOCOOHBIX HOPMAaIM30BaTh METa0OIMYecKre Hapy-
IIEHUSI, BEI3BAaHHBIE CHIDKEHUEM YPOBHS 3CTPOT€HOB Y
KEHILIMH TMocjie MeHoray3bl. @akTop pocta ¢udpoo-
nactoB 21 (FGF21), cuHTe3upyemblii B Ie4YeHU, y4acT-
BYET B peryssunu MetadbonusmMa. Ero Hopmanusyoliee
IelicTBUE Ha yIJIeBOJHO-KMPOBOM OOMEH MOKa3aHOo Ha
pa3IUYHBIX MOIEIISIX OXMpeHusl. Hen3BecTHO, MOXeET
1 FGF21 marnoumpoBaTth pa3BUTHE META00JIMIECKOTO
CUHIpOMA, BBI3BAHHOTO Ae(UIIUTOM 3CTPOTreHa Yy
>KeHIIMH. OBapuakKTOoMUpOBaHHBIX (OD) caMOK MbI-
1Ieif MOXXHO paccMaTpuBaTh KakK MOJIEIb CHUXKEHHO-
TO YPOBHS 3CTPaaNoJia ¥ KeHIIWH BO BpeMS MOCTME-
Homay3bl. llenpio uccnemoBaHUs OBLUIO M3ydYeHUE
nmeiictBusg pekomomHaHTHoro FGF21 Ha pasButue
MeTaboJmyeckoro cuHapoMa y OD Mblmieil TUHUN
C57B1/6J.

OB caMKu MbIlIeil ¢ pa3BUTHIM OXXUpPEHUEM ITOJTY-
yanu exxemHeBHbIe nHbeKIIMM FGF21 (1 MKT/T Macchl
Tena) B TeueHue 7 nHell. B xone skcnepuMeHTa OoLieHU -
BaJIM BeC TeJia U 3allachl >KMpa B opranusMe. B kKoHIe
SKCIEpUMEHTa TPOBOAUIM TIIFOKO30TOJIEPAHTHBIM
TECT, OIPEIe/ISJIN YPOBHU B KPOBM aIUIIOHEKTHHA,
WHCYJIMHA, TII0KO3bl, Tpurauuepuaon, CXKK, xoie-
CTepuHa.

FGF21 ue Bnmsin Ha Bec Tella, Maccy XXupa, Ha ypo-
BEHb UCCJIEAYyeMbIX TOPMOHOB U METaOOJIMTOB B KPOBU.
OnHaKko TIIOKO30TOJIEPAHTHBIN TECT MoKasajl MOBBI-
ILIEHUE TOJEPAHTHOCTHU K ITIOKO3€ Y MbIIIIEi, MOTy4YaB-
mmx uHbekunuu FGF21 B teueHue 7 nHeid.

Taknum 00pa3oM, Halllu pe3yJbTaThl TOKa3aau, 4YTO
FGF21 He cHu:XaeT Maccy TeJia M >K1pa, HO, TeM He Me-
Hee, OKa3blBacT HOpMaJIU3yrolliee NeMCTBUE Ha yIJie-
BOJIHO-KHUPOBOI OOMEH y CAMOK MBbIIIIEl C AeruiimTom
acTporeHa. [TogydeHHbIE pe3yJibTaThl MO3BOJISIOT pac-
cmarpuBath FGF21 kak moTeHIMaIbHBINA PETYISITOD
JUIST KOPpeKIUU MeTabOJUYEeCKOTr0o CUHIpPOMA, BbI-
3BAaHHOTO HEIOCTAaTKOM 3CTPOT€Ha Y CAaMOK MBIIIIEH.

®dunancuposanue padoter: PH® 17-15-01036-11.
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MATEPUAJIbI KOH®EPEHIINN
N IIKOJIbI

DKCIIPECCUA IIMTOKWHOB B 1OJTOBPEMEHHO¥ PETYJIALIUU
INIIOKOKOPTUKONIAMMU AKTUBHOCTU
HOPAJIPEHEPTUYECKOHN CUCTEMBbI MO3TA
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Brenenue. HeGnaronpusiTHbIE COOBITUSI B paHHEM
YyBCTBUTEILHOM MEPUOJIE OHTOTEHE3a CTTOCOOHBI MEP-
MaHEHTHO U3MEHUTH (PYHKIIMOHMPOBAHUE MEIUaTOP-
HBIX CUCTEM MO3Ta U PETYJIUPYEMBIX UMU (POPM TTOBeE-
JneHusi. MHOTOJIETHUMM HCCIEAOBaHUSAMU HaIero
KOJUIEKTHBA MOJIYyYeHBI JOKA3aTeJIbCTBA 10JITOBPEMEH-
HOU aKTUBAlIUU HOPAAPEHEPTUUECKOU CUCTEMBI MO3Ta
B pe3yJibTaTe TOBBILLIEHUS] YPOBHS CTPECCOBBIX TOPMO-
HOB B KOHIIE ITPEHAaTaJIbHOIO 1 Havyajla MOCTHATaAJIbHO-
TO TIEPUOI0OB PA3BUTHSI.

PesyabTarel. MHAYKIIMST BKCIIPECCUU KITIOYEBOTO
depMeHTa OMOCHMHTE3a HOpaapeHaJInHa — TUPO3UH-
TMIPOKCUIIA3hl COIMPOBOXKIACTCSI JTOJTOBPEeMEHHBIMU
M3MEHEHUSIMU MIOBEICHYSI XKUBOTHBIX B TECTAX ITIPUIIOJ -
HSITOTO KPeCTOOOpa3HOro JIAOMPHUHTA Y BEIHYKIEHHOTO
TIJIaBaHMSI, TIPOSIBJIEHNE KOTOPHIX yCUIMBAaeTCs Ha (DOHe
IpeabsIBICHUSI YMEPEHHOIO HEINpeacKa3yeMoOTo ABYX-
HenelbHOro cTpecca. C 1IebIo OIIpeneIeHNS BOBIeYe-
HUS aKTMBHOCTM MUKPOIJIMM B JOJITOBpPEMEHHOE Ha-

pymeHne ¢GYHKIIMA HOPaIpPEeHEPTUIECKON CUCTEMBI
TIepUHATATBHBIMU BO3IEUCTBUSIMU, TIPOAHAITM3NPOBA-
Ha BKCIIPECCUY MTPO- U aHTUBOCTIAIUTEIbHBIX IIUTOKU -
HOB HEOHATAJILHOTO M0O3Ta Ha (hOHE BBEICHUST CUHTE-
THYECKOTO TJIIOKOKOPTUKOMIA — IeKcaMeTa3oHa.
YcTaHOBJIEHBI pa3iWyHble MATTePHBI CHUXKEHUST 9KC-
MIPEeCCUM TIPO- U aHTUBOCHAJIUTEIBHBIX IINTOKUHOB B
00JIaCT OCHOBHOM JIOKJIM3AIINN TIEPUKAPUOHOB HO-
paIpeHepruyecKux HEMPOHOB — CTBOJIE T'OJIOBHOTO
MO3Ta, COIPOBOXIAeMble CHUXEHUEM BKCIIPEeCcCUu
MapKepHOTO MUKPOTINAIFHOTO OeKa.

BoiBoapl. OOHapy:XeHHBIE 3aKOHOMEPHOCTH CIO-
COOHBI HAPYIIUTh HEMPOH-TINATILHOE B3aMMOOTHOIIIE-
HMS B pa3BUBAIOLLIEMCS MO3T€ U B COBOKYITHOCTH C UH-
OYKIWEN amoNTOTUYECKUX MPOLIECCOB SIBUThCS IPUYM-
HOI OTKJIOHEHUSI B (YHKUIMOHMPOBAHUU OCHOBHOM
MOIYJIUPYIOLIEN HEMPOXUMMNYECKOM CUCTEMBI.

®dunancupoBaHue pabotel: POD®H 19-015-00525.
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MATEPUAJIbI KOH®EPEHIINN

N IIKOJIbI

MN3MEHEHUE CAJIYPE3A
INPU JJINTEJIBbHOM M3BbITOYHOM ITOTPEBJIEHUN XJIOPUJIA HATPUA

© 2020r. T.A. KapaBamkuna
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IMoukamu BeiBomuTCst 95% xopuna Hatpust (NaCl),
noTpednsieMoro ¢ mnuiieit. Ilpy HemocTaTO4YHOM ITO-
CTYIUICHUY WOHOB YBEJMYMBAETCS WX peabcopOims.
ITpu uzowsiTounoM noctyruieHnn NaCl HabmonaeTcs
3agepxka noHoB Na' B opranusmMe. TpaHcnopTHBIE
MeXaHN3Mbl B MOYKe 00JIagaroT CBOMCTBOM ajamnTa-
mun. [Ipyu IIUTENHHOM TOCTYIICHMM U30BITKA COJIeH
MEHSIETCS DKCIPECCUSI U aKTUBHOCTH TPAHCITOPTHBIX
CHCTEM, a TAKKE MX YyBCTBUTEIBHOCTh K TYMOPAaJIbHBIM
peryasitopaMm. [lpencTasisiio MHTEpeC OLEHUTH U3Me-
HeHmne 3PdEKTOB TMYPETUKOB M arOHUCTOB Vla-peren-
TOPOB Ba3oIpeccruHa Ha cajype3 y KpbIC MpU IJIUTEIb-
HOM n30bITOuHOM TToTpedaeHnr NaCl ¢ muiei.

DKCIIEpUMEHTHI BBHIIIOJTHEHBI Ha caMKaX KPBIC JIM-
HuM Bucrap B Bo3pacrte 3—5 mec. ZKuBoTHBIE moJryya-
v Bopy ad libitum v TpaHYJIMPOBAaHHBII KOPM IS
rpeIdyHOB co cTaHmapTHBIM (0.4% NaCl) unu BbICO-
KuM copep:xanueM conu (4% NaCl).

VY >KUBOTHBIX Ha BBICOKOCOJICBOU AUETE Ne3aMUHO-
apruH-BazoTounH (DABT) u Vla-aroHucT BbI3BaIU
ycuseHue skckpeunu moHoB Nat u Cl- B Gosbliei
CTEIIEHU, YeM Y KPBIC Ha CTAaHIapTHOM KOpME, a yBe-
JINYEHUE BLIBEAEHUS MOHOB K' GbLLIO OJMHAKOBLIM.

ITocne BBenmeHUs (ypoceMmuIa KMBOTHBIM, ITOTpeO-
JIIBIIUM KOPM C Pa3InYHbIM COAEp>KaHUEM COJIU, IKC-
kpeuus noHos Na* u Cl~ yBenuuniach B paBHOIA cTe-
rmenu. IIpu 3TOM TIpUpPOCT BhIBeAeHUs MOHOB K*
y KpbIC ObLI MEHbIIIe Ha BBICOKOCOJIeBOi nuete. MHbeK-
1IMS TUTIOTUA3U/IA TIPUBEIa K MEHbIIIEMY POCTY BbIBE-
neHust moHoB Nat y KpbIC, IMOJyYaBIIUX H3GBITOK
NaCl c¢ nuieit, Mo cpaBHEHUIO C KMBOTHBIMU Ha
OOBIYHOM KOpPME.

IMonyyeHHble HaHHbBIE YKa3bIBalOT, YTO Ha (OHE
IUIMTEIbHOrOo M30bITouHOro norpedaeHust NaCl cairy-
pe3 B OTBET Ha BBeJeHUE TUYPETUKOB, OJIOKUPYIOIINX
KOTpaHCIIOPTEPHI B AUCTAIBHBIX OTIeJIaX HepoHa, He
MEHSIETCSI WM CHUKaeTcsl. [1pu neiicTBUM arOHUCTOB
Ba30IIpPeCCUHA, aKTUBUPYIOIINX V1a-pelenTopsl B TOM
XKe otmneie HedpoHa, s3Kckpeuuss moHoB Na™ u Cl—-
ycunuBaeTcs. Takum o6pa3zom, Ha (PoHE BBICOKOCOJIE-
BOIf IUETHI ITOBHIIIAETCS YYBCTBUTEILHOCTH TpPaHC-
MMOPTHBIX CUCTEM B TOUYKE K PETYISIIUM FOPMOHAMU
Heliporurnodusa yepe3 Vla-pelenTopsl.

®duHaHcupoBaHue paboTh: Toc3amaHue HMIDDb

PAH.
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MATEPUAJIbI KOH®EPEHIINN

N IIKOJIbI

BJIUAHUE AJA APMSAHCKOU I'ATIOKU
HA MOP®O®YHKIIMOHAJIBHOE COCTOAHUE HEMPOHOB
BJIEJHOI'O IIIAPA HA MOJIEJIN BOJJIE3HU ITAPKMHCOHA

© 2020 r. K. B. Kapaneran*, M. A. Jlannensu!, O. A. Hazapsan!
! Unemumym gusuonoeuu um. J1.A. Opbeau HAH PA, Epesan, Apmenus
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bonesns I[Mapkuncona (BI1) — xpornyeckoe 1mpo-
rpeccupyloliee 3a60eBaHNe TOJIOBHOTO MO3ra C JieTe-
Hepalueil HUTpOCTpUapHbIX HEMPOHOB U HApYILIEHU-
eM (yHKUMM Oa3ajJibHBIX TaHIJIMEB, B YaCTHOCTH,
6nenHoro mapa. [Tpu BIT B 61enHOM 11ape moBpexaa-
I0OTCSI HEIPOHBI, B pe3yJibTaTe uero repecraeT Bbipada-
TBIBaTbCsI AO(aMWH, OTBEYAIOIIWii 3a JIBUTATEIbLHBIC
(YHKIIUY B OpraHu3Me.

Ilenblo McciienoBaHUM SIBASIOCh MOP(OTUCTOXU-
MMYECKOE U3yYeHHE BIMSIHUS S10a apMSTHCKOM raIloKu
Montivipera raddei Ha Mopd oG YHKIIMOHATIBHOE COCTO-
sTHUE HEeMPOHOB OJIeIHOTO IIapa Ha POTEHOHOBOI MO-
nenu BII. AHanu3 maHHBIX MOKa3aj, YTO IOpakKeHMUs

HEPBHBIX KJIETOK B OJIEMHOM IIape IIPOUCXOIST IO
abuorpoduyeckomy Tuity. ITopaxkeHre HEIPOHOB CO-
MPOBOXOAETCS JIM3UCOM XPOMaTOMUIBLHOIO Bellle-
CTBa, B LIMTOIUIa3Me€ OTMedaeTcsl CHuxKeHue docda-
Ta3HOI aKTUBHOCTU. ¥ MOJOOHBIX HEHPOHOB pearupy-
0T IJIMHHbIE OTPOCTKHU, HO (hocaTa3zHasi aKTUBHOCTh
B HUX CHIZKEHA, U 0canoK ¢ocdara CBUHIIA B HUX IThI-
JIEBUAHBIN WU MeJIKO3epHUCTHIN. Ha ¢oHe HopManb-
HBIX KJIETOK BBISIBJISIIOTCS Pa3JIWYHbIE TUIIBI KJIETOY-
HoM1 aTpodun (puc. Ir—1e).

Takum o6pa3oMm, pOTEHOHOBas WHTOKCHUKAIIWS
MO3Ta MPUBOAUT K PE3KUM MOP(POJIOTNYECKUM U3ME-
HEHUSM BHYTPUKJIETOUYHBIX CTPYKTYp U MeTaboanye-

Puc. 1. MukpodoTorpadpumn KIeTOYHBIX CTPYKTYp OJICHHOrO Iapa roJIOBHOTO MoO3ra Kpbic (a—B — KOHTposb (Norm); r—e —
B YCJIOBUSIX pOTEeHOHOBOI nHTOKcuKaluu (PD); X—u — B coueTaHUU C peryIsipHbIM BBEIEHUEM MaJIbIX 103 sina Montivipera raddei

(PD+VR)). MeTtoz BbIsSIBJIEeHUS] aKTUBHOCTU Ca’"-3aBucumoit kucoit docdarasbl.
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CKUM HapyIlIeHUSIM B OJIETHOM Iape. DTO COCTOSTHUE
SIBJISIETCSI OOpaTUMBbIM TipolieccoM. I1pu BBeaeHUM Ma-
JIBIX 103 s1/1a HAOII0JaI0TCs TTOJOXUTEIbHbBIE U3MEHEe-
HUSI CTPYKTYPHBIX CBOICTB HEMPOHOB GJIEMHOrO IIapa
no cpaBHeHuio ¢ moxenbio BII. Mopdonornmyeckas
KapTuHa 6J1M3Ka K HOpMe, Y OOJBIIMHCTBA KJIETOK pe-
arupyroT JIMHHbIE OTPOCTKH C BLICOKOM aKTUBHOCTBIO
K®. I1o cpaBHeHMIO ¢ pOTeHOHOBOI Monenbio BIT
rJIMajibHasg peakiivsl yCIIOKauBaeTcs M HaOIiomaeTcs
HoBbIIIeHVE (PocdhaTa3HOM aKTUBHOCTH B LIUTOIIA3Me

KYPHAJI DBOJIOLIMOHHON BUOXUMUU U ®U3UOJIOTUN

KJIETOK, YTO TOBOPUT O ITOBBIIIIEHUN MeTa00JIM3Ma, KO-
TOPBI OBLI HApYIIIEH B pe3yJibTaTe POTEHOHOBOI MH-
ToKcuKauuu (puc. 1:k—1m).

INonydeHHBIC TaHHBIC TalOT OCHOBAaHUWE IOJIaraTh,
YTO MaJjible 03Bl SiIa apMsHCKOM ramioku Montivipera
raddei neliCTBYIOT B KauyeCTBE HEHMPOMPOTEKTOPHOTO
areHTa, YTo IIPeAyCMaTpUBaeT HEOOXOMUMOCTb JaIbHE-
oImnx I/ICCI[CLlOBaHI/Iﬁ C LEJIbIO BBISIBJICHUSI MEXaHW3MOB
BO3IEMCTBUS U MPeIOXKEHUsI 111 Teparu BIT.

TOM 56 Ne 7 2020
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MATEPUAJIbI KOH®EPEHIINN

N IIKOJIbI

OHTOTEHETNMYECKHUE OCOBEHHOCTHU MOJEJ/IN T'NTIIEPAKTUBAIINN
KIIETOK ITYPKMHBE MO32XKEYKA KPbIC

© 2020r. T.B. Kapeauna'*, O. /I. Crenanenko!, /I. A. Cudapos!,
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Mo3ke4yoK mMpMHUMAET CaMOe HEeNOCPEACTBEHHOE
yJyacTve B OO0lleM KOHTpOJIe IBUTaTeIbHON aKTUBHO-
ctu 1 MoTopHOM obydeHun. Knerku IMypkunne (KIT)
SBJISIIOTCSl €r0 TJaBHBIM (DyHKIIMOHAIBHBIM 3JIEMEH-
ToM. VX nucyHKI1IMS, BhIpaXKalolasicsl B MOBBIILIEHUU
gacToThl ITpocThix craiikoB (I1C) B maTTrepHe paspsina,
OOHapY:KMBAETCS IIPU PA3IMUHBIX 32001 BAaHUSIX, CBSI-
3aHHBIX C HapylIeHUEeM KOOpAWHAIUU IBVKEHUN U
MOXKET BBISIBJISITBCSI paHbIlle HAPYILIEHWII OBUTATEIb-
HOI aKTUBHOCTH.

Llens paboTHI COCTOSIA B CO3MaHUM MOJIEIN TUTIeP-
aktuBauuu KII Mo3xkedka u MpoBepKU ee padoTOCIIO-
COOHOCTH.

PaboTta BeIITOJIHEHA HA HAPKOTU3MPOBAHHBIX ype-
TaHOM KpbIcax JUHUM Bucrap ABYX BO3pacTHBIX
rpymit: Mojozasie (14—15 cyrok) u B3pocisie (3—6 Me-
caueB). IlockombKy m3BeCcTHO, U4TO akTUBHOCTH KII
perynmupyerca 'TAMK-epruyecknumMm WHTEpHEHpOHa-
MM, TO IJIsI CO3daHUsI Moleau rurepaktuBauuun KIT
ObLIa BEIABMHYTA TUIIOTE3a O BO3MOXHOCTH OcCJjIalie-
HUS UX TOPMO3HOTO BIMSHMS 3a CYET UCIOJIb30BaAHUS
ra6asuHa (SR 95 531) — u3buparebHOro aHTarOHMUCTa
T'AMK,-peuenTtopoB. B xone 3kcriepyMeHTOB OIIEHU -
Bajy cxomHylo yacrory I1C, 1 ee 3HaYeHUEe OCIIE amn-
TUTMKALMKU raba3uHa Ha IMTOBEPXHOCTh MO3KeUyKa B 30-
HE BBeIeHUS MUKpodJieKTpona. Ilocie mocTtukeHus

608

ycroiunBoro rurnepBo30yxneHus KIT nias HuBenmpo-
BaHUS 3TOTO 3((peKTa MPOBOIVIN allIIUKALINIO TTO3H -
tuBHOro moayisaropa Ca?t-aktusupyembix K*-kaHa-
JIOB MaJjioit 1 cpeaHeil mpoBoauMocTtu NS 309.

B rpyrmax MosonbIX M B3POCIBIX XXUBOTHBIX OBLIO
MOJIy4eHO yBeJImdeHue yactoTel [1C npu anmimkaunu
SR 95 531. Y B3pocCbIX KPbIC OHO HACTYIIAIO yKe Yepe3
25 MHWH, a Y MOJIOIBIX JKUBOTHBIX TT033K€e — JIMIIIb Yepe3
45 MuH mociie anmmKanuu. OQHAKO Y KPBICAT Cpe-
Hee 3HaueHue yacToThl I1C mocie anminkalyuuy rada-
31Ha OBLJIO B JIBA pa3a BbIIIE UCXOMTHOTIO, a Y B3POCJIbIX
KpbIc — ToJIbKO Ha 30%. [Ipumenenune NS 309 BbI3Ba-
o yctpaHeHue sddekra runepBo3doyxaeHus KII B
obGenx BO3pacTHHIX Tpymmnax. MicxogHoe 3HaYeHMe Ya-
ctothl I1C y KpBICAT BOCCTaHABIMBAIOCH paHbIIIe (Ye-
pe3 15—20 MmuH), yem y B3pocibix (depe3 25—30 MUH).

ITomydeHHBIE pe3yabTaThl TTOKA3bIBAIOT COCTOSI-
TEJIBHOCTDh TIPEIJIOKEHHOW MONEIN TUIIEPBO30YXKIe-
Hus KII 1 ee oTanyus st KphIC pa3HBIX BO3PacTOB,
KOTOPBI€ MOTYT OBITh CBSI3aHBI C OHTOT€HETUIECKIMMU
0COOEHHOCTSIMHU MOPGODYHKIIMOHAIBHBIX CBOCTB U
snekTporeHesuca KII.

duHaHcupoBaHue paboTH: Toc3amaHue MUDDb
PAH.
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MATEPUAJIbI KOH®EPEHIINN

N IIKOJIbI

N3MEHEHUE AKTUBHOCTU CYJIbOTUAPUIBHBIX I'PYIIII
B MEMBPAHE DPUTPOLINTOB YEJIOBEKA, BI3BBAHHOE
SAJIOM APMAHCKON TAJIIOKU MONTIVIPERA RADDEI

© 2020r. T.P.Kupakocau'*, JI. A. T'ymuksan'!, H. A. 3akapan', H. M. AiiBa3sn!'

! Hnemumym gusuonoeuu um. J1.A. Opbeau HAH PA, Epesan, Apmenus
*e-mail:gkirakosyan @ysu.am

DOI: 10.31857/S004445292007061X

B nocnenHue rogel B MeauLiHe U (papMalieBTHUYE-
CKOIi TIPOMBIIIEHHOCTU IITUPOKO MPUMEHSIOTCS 30-
OTOKCHUHBI, B TOM YUCJI€ 3MEUHBIE SIIbI, SIBJISIONINECS
CUWJIbHOACUCTBYIOIIIUMMU OMOJIOTUYECKHN aKTUBHBIMU
BellleCTBaMU. 3MEUHbBIE ALl MPEACTABISIONINE COOOIA
CJIOKHBIE CMECH, COCTOSIT MPENMYIIIECTBEHHO U3 TIeT -
TUIOB U OEJIKOB, a TAK:K€ MHOTOYMCIIEHHBIX OMOI0T 1~
gyecknx (pepMeHTOB. BOABIIIMHCTBO 3Meil B ApMeHUN
OYeHb DHAEMUYHBI, 1 OCOOEHHOCTU UX TOKCUKOJIOTUU
MOKa 0 KOHIIA He U3YYEHBI.

Llenbio MccemoBaHMs SIBASUIOCH OIpeAeieHIuE Me-
XaHU3Ma JeMCTBUS KOMIIOHEHTOB A apMSIHCKOM ra-
nroku Montivipera raddei (MR) Ha MeMOpaHBI 3pUTPO-
LATOB YeJIOBEUYECKOil KpoBU. by nccnenoBaHbl U3-
MEHEHUS KOJMYECTBA CYIb(PIUAPUIBHBIX TPYII B
BPUTPOLIMTAPHBIX MeMOpaHax, a TakKXKe ONpeAccHUe
MX YYacTHUS B 3allIUTHBIX MEXaHU3MaX MeMOpaHEI TIpu
BO3IEICTBUM s11a 3MEU.

Cynpdprunpuiibable SH-rpynmsel BXOOsIT B COCTaB
pPa3IMYHBIX MaKPOMOJIEKYJ KJIETOK OpraHu3ma, B
MePBYIO ouepeib B cocTaB (bepMEHTHBIX U IPYTUuX Oe-
KOBBIX COCIMHEHUM, a TaKXKe HEKOTOPBIX aMUHOKHC-
JoT. Baxuasg poins SH-rpymm 0enkoB B pa3iiMYHBIX
OMOXMMUYECKUX U (PU3UOJIOTUUECKUX Mpolieccax o0y-

CJIOBJIEHA UX BBICOKOM PEAKLIMOHHOM CITOCOOHOCTHIO U
MHOT000pasueM XUMUYECKUX TIpeBpallleHIi, B KOTO-
pble OHU BCTYMAOT.

Br160p 3pUTPOILIUTOB B KAYECTBE OOBEKTA UCCIIENO0-
BaHUs OOYCJIOBJIEH TE€M, UTO CTPYKTypa UX MeMOpaHbI
OoTpaxaeT O0lIMe MPUHILIMIIBI MOJEKYJISIPHON OpTraHu-
3allU MJIa3MaTUIeCKUX MEMOpPaH KJIETOK B TKaHSIX.

brto nccnenosano Bo3nevictre gma MR Ha konu-
YeCTBO NOCTYIMHbIX SH—rpynn spumpoyumapmsix ee3u-
Kya/menelii. 11 ObL1 100aBJIEH B peaKIIMOHHYIO CMECh C
HU3KOM, cybaetanbHOM (0.35 MI/Kr mpuOIU3UTEILHO
0.5 LD 50 o151 KpbIChl) M JIeTaJbHOI KOHIIEHTpAIIUEH B
cootBetcTBUU ¢ LD50. Hamu Ob110 moka3zaHo, YTO S,
MR, yBenmumBaeT KOJIMYECTBO HOCTYITHBIX SH-rpymnmn
10 CPAaBHEHMUIO C KOHTPOJIEM.

CoCTOsTHHE TUOJIOBBIX TPYTITT MOXKET OTPAa3UThCS HA
aKTUBHOCTY TPAHCIIOPTHBIX CUCTEM U MEMOPAHHOCBSI -
3aHHBIX (pepMeHTOB. DTU 3(pHEKTHI MOTYT CBUIETEIb-
CTBOBAaTh O BIIMSHUM SIIOB 3MEM Ha MMPOTOH-TPAHCIIO-
LIMpYIOIIMEe U KaJueBble TPAHCIIOPTHBIE CUCTEMBbI.
THoIOBBIE TPYIIIIBI, BO3MOXKXHO, UTPAIOT CYIIECTBEH-
HYIO POJIb B aKTUBHOCTH 3TUX MEMOPaHHOCBSI3aHHBIX
TPaHCIIOPTHBIX CUCTEM.
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MOAYJIUPYIOIIUE DO®PEKTbI KATEXOJIAMMWHOB HA JTEVCTBUE
MUMETHUKA TVIIOKAT'OHOITIOAOBHOTI'O IIEIITU/IA-1 B IIOYKE

© 2020 r.

T. B. KoBajnesa

DI'bYH Uncmumym 360ar04uoHH0I husuonocuu u ouoxumuu um. .M. Ceuenosea PAH, Cankm-Ilemepbype, Poccus
e-mail: tatusya-2000@mail.ru
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Perynsauns paboTsl modek B OOJIBIIIEN CTEIIEHN OCY-
LLIECTBJISIETCSI MTOCPEACTBOM TyMOpPaJbHBIX BIWSIHUIA,
OJTHAKO BaXKHYIO POJIb UTPaeT U afpeHepruyeckas uH-
HepBanus. [ JTIOKaroHOImogoOHBIN IMTENTUI- 1 yaacTByeT
B DPEryjsiiuyd BOJTHO-OCMOTHYECKOro OajaHca opra-
HU3Ma, U B TO € BpeMs aKTUBUPYET CUMITaTOaApeHa -
JIOBYIO CUCTEMY, BKJIaJ KOTOPOif B (PU3MOTOTUIECKUI
a(ddeKkT MHKpeTMHA Ha MOYKU HEe U3YUYeH.

Llenbio paboTHI cTaia olleHKa U3MeHeHUs 3¢ dekTa
MHMETHUKA TJI0KaroHOIMoao0Horo nentuaa-1 akceHa-
TUAa Npu OJoKalle pa3uYHbIX MOATUIIOB aapeHOpe-
LIETTTOPOB.

HMccnenoBaHusi MpoBeleHbl Ha Kpbicax JUHUU
Bucrap. /115 olieHKU (DYHKIIMU MOYEK Y KUBOTHBIX B
npodax MOYU U CHIBOPOTKU KPOBU OMPENEISIN KOH-
neHTpauuio noHos Na, K u Li. LiCl BBonuiu KpsicaM
npeaBapuTebHO B TeueHue 1 Helenau B KauyecTBe UH-
JUKATOpa, TO3BOJISIIONIETO pPAacCUUTATh BEJIUUYUHY
MPOKCUMaTbHOU peabcopOruu.

ITpu neiicTBUM 3KceHaTHIa HaOonICs canypes U
POCT BKCKPELIMU C MOYO aNTMHeGpUHA 1 HOPIMUHED-
puna. [IpenBapurenbHas 6710Kana B-axpeHOPEIenTO-
poB (B ocobeHHOCTH [32) CYIIECTBEHHO YCWINIIA TNY-
pe3 u HaTpuitypes, HO KIMPEHC JIUTUSI HE UBMEHUJICS.

DT0 yKa3bIBaeT Ha poJib aKTUBHOCTH [-aapeHoperer-
TOpOB TSI peabcopObuu Na B IUCTaJbHBIX OTHEIaX
HedpoHa. CenekTuBHas 6Jiokana ol 1 a2-agpeHope-
LIETITOPOB y KPbIC MpUBeJIa K CHUKEHUIO 9KCeHaTU/I -
WHAYLVPOBAHHBIX TNype3a U HaTpuitype3a Ha 85-96%,
TIPY 3TOM MPUPOCT KIIMpeHca TUTHSA CHU3ICST Ha 50%.
TakuM 06pa3oM, pu IeUCTBUU (heHTOTaMHHA U3Me-
HUJINCH YCIOBHS peabcopoimt Na M B IPOKCUMAIThb-
HOM, U B IUCTAJTBHOM OTIeJIaX HedpoHa.

Monynupytomue 3PdeKTE CMMNATOaIpeHATOBOM
CUCTEeMBI Ha peabCcopOIInIo MOHOB IPU ACUCTBUH 3KCE-
HaThIa ornocpenyoTcs cuHantuyeckumu (al, fl) u
BHecHHanTruueckumu (02, $2) agpeHopelenTopamu,
MPEUMYIIECTBEHHO B AUCTAIBHBIX OTAeIaX HedpoHa.
Brokana a-aapeHOpelenTopoB CHIKAET, a 3-aapeHo-
PELENITOPOB YCWJINBAET HATpUilype3, MHIYLMPOBaH-
HBIM 3KceHaTunoM. Poib 32-anpeHopelienTopoBs, 6J10-
KaJa KOTOPBIX BBI3Bajla HanOoJee BHIPAXKECHHBIN (-
dexT, Mo-BUANMOMY, COCTOUT B COXpaHeHUU Na Ipu
yIpo3e ero MmoTepu OpPraHU3MOM B pe3yibTaTe neii-
CTBUSI Ha IIOYKY MHUMETHKA TJIFOKATOHOITOJOOHOTO
nentyuna- 1.

dunancupoBanue paboter: PH® 18-15-00358.
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DKCITPECCHUA T'EHOB PELIEIITOPOB,
AKTUBUPYEMBIX ITPOJIMD®EPATOPOM IIEPOKCUCOM,
B TUIIIIOKAMIIE KPBIC B JINTUM-TINJIOKAPIIMHOBOI MOJIEJIN
BUCOYHON DNUJIENICUN
© 2020 r. A. A. Kosanenko'*, M. B. 3axaposa!, A. I1. IIIsapu!,
T. B. Memuk-Kacymon?, O. E. 3yoapesa’
' @IrBYH Huemumym s6omiouyuonnoii gusuosoeuu u 6uoxumuu um. .M. Cevenosa PAH, Canxm-Ilemep6ype, Poccus

2 Huemumym ¢usuonoeuu Hayuonanshoii axademuu nayk beaapycu, Munck, Beaapyco
*e-mail: kovalenko 0911@mail.ru

DOI: 10.31857/S0044452920070670

HecmoTpst Ha aKTUBHO BeayIInecs UCCIeI0BaHNIs,
okoJ10 30% malreHTOB ¢ BUCOYHOI SMMIENICUEN cTpa-
IaioT (papMakKope3uCTeHTHRIMU (opMaMu 3aboJjieBa-
Hus. [ToncKk HOBBIX METOIOB JISUeHUS 3aTPYAHSIET He-
JIOCTaTOYHasi U3YYEHHOCTb MaTOT€HETUYECKUX MeXa-
HU3MOB 3MujenToreHe3sa. B Hacrosiiee Bpems
aKTUBHO O0CYXIAeTCsI POJIb KUIIIEYHO-MO3TOBBIX B3a-
MMOJICMCTBUI B IMaTOreHe3¢ HEeBPOJOTMYECKUX 3a00-
JieBaHMii. PerienTopsl, akTMBUpYeMble TIpoJndepaTo-
pom mnepokcucom (PPARs), paccmarpmBaioTcs Kak
KJIIOUE€BOM 3JIEMEHT TaKMX B3aUMOJECHCTBUIA, 4 arOHU-
ctel PPARS 3a cueT HelpOoTIpOTEKTOPHBIX U TTIPOTUBO-
BOCTIAJIMTEILHBIX 3(P(EeKTOB CUUTAIOTCS IIEPCIIEKTUB-
HBIMU JJIs1 TepaNuy STTUICTICUMN.

Llenpro maHHOI PabOTHI SBISETCS M3y4EHHE 3KC-
Mpeccur TeHOB, KOAUPYIOIIMX pa3UYHbIe THIIbI
PPARS, B BeHTpaJIbHOM M JOP3adbHOM 00JIACTIX THTI-
ToKaMMa KpbIC B TEpPUOJ SMUJIeNTOreHe3a B JIMTUI -
MUJIOKApIIMHOBOM MO BUCOUHOM SIMUJIETICUU.

JIutuit-nuaokapnyuHoBasi MOJAEIb BUCOYHOI 3ITU-
JIETICUM XapaKTEepMU3yeTCsl TEM, UTO MOCJIE OCTPBIX Cy-
JOpOT, MHIYLMPOBAHHBIX BBEACHUEM MUJIOKApIIMHA
(TTK), B M03re MOCTENEHHO Pa3BUBAIOTCS XPOHUYE-
CKHE 3NWICNTUIECKIE IIPOILECCHI, IIPUBOISIIINE K IO~

611

SIBJIEHUIO CITOHTAHHBIX PEUAUBUPYIOLINX CYIOPOT.
B skcneprMeHTe ObIJIM UCTIOJIb30BaHbI KPbICHI CaM-
bl Wistar B Bo3pacte 7—8 Helledb, KOTOPbIM BBOIU -
mu p-p LiCl (B/6, 127 Mr/Kr), 3aTeM 4depe3 24 daca
MeTUJICKOoIIonaMuH (B/0, 1 mr/kr), yepe3 30 MUHYT —
IIK (8/6, 20—30 Mr/kT, 10 10 MT/KT 10 DOCTUXKEHUSI
BbIpaXXEHHBIX cynopor). KOHTPOJIbHBIM KUBOTHBIM
BMmecto IIK BBOAMIM (pU3MOJIOTMUSCKUN pacTBOP.
HccnenoBaHue U3MEHEHUN 9SKCIPECCUU TEHOB
PPAR-anmsda (Ppara) u PPAR-nenbTa (Ppard) BbI-
noyiHeHo MetomgoM OT-ITLP B peanbHOM BpeMeHU B
JIaTeHTHYIO a3y JUTUI-TMTUIOKAPIIMHOBOW MOIeu
(Ha 7 cyTKM mocJjie Cyaopor).

IMunoxapnuH-MHAYLIUPOBAHHBIE CYTOPOTU JOCTO-
BEpPHO CHIXXaJIM 9KCOpeccuio reHa Ppard B nop3aiib-
HoIi obJacTu runmokamia. JlocToBepHbIX U3MEHEHU
nponykuuu MPHK rena Ppara He BBISIBIEHO.

[TomydeHHBIE pe3yabTaThl YKa3bIBAaIOT HAa TO, YTO
cHuxenue nponykinu MPHK PPARs moxkeT siBsIThCS
OAHUM U3 (HaKTOPOB SMUJIENITOTEHE3A.

dunancupoanue padbotel: PODU 20-515-00020,
BPOD®U M20M-328.
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BJIMAHUE JUETHI, OGOTAIIIEHHON BUTAMMHOM A,
HA ITOBEAEHUE B3POCJIBIX CEPBIX KPbIC, CEJIEKITMOHNPYEMBbIX
HA PYYHOE U ATPECCUBHOE ITIOBEAEHHUE

© 2020 r. P.B. Koxemakuna'*, C. I'. Illuxeuu!, P. I'. I'ynesuu!, 0. D. T'epoek!

L ®rBEHY ®edepansibiii uccredosamensckuii yenmp Hucmumym yumonoeuy u eHemuru
Cubupckoeo omoenenus Poccuiickoii akademuu nayx, Hosocubupck, Poccus

*e-mail: korimma@gmail.com

DOI: 10.31857/50044452920070694

N3BecTHO, UTO peTMHOEBasT KUCJIOTa, METAOOIUT
BUTAaMUHA A, pETYJIUPYET CIIEKTP OMOJIOTUYECKUX ITPO-
LIECCOB, TaKMX, KaK 3MOPUOHAJIbHOE pa3BUTUE, Heil-
poreHe3 U T.1. ButamMuH A Ha TIpOoTSKeHUM BCeid XKM3-
HU OCTaeTCs BaXKHBIM B Pa3BUTUM LIEHTPAJILHOM HEPB-
HOM CUCTEMBI, BV Ha MOBeIeHUE U OOyUEHHE.

Llenb naHHOI pabOTHI — U3yUYEeHUE BIUSIHUS YPOBHS
HeliporeHe3a B IOBEHWJIbHbBI TEpUOJ Ha TOBEAEHUE
B3POCJBIX CEPhIX KPbIC (PYUYHBIX U arpeCCUBHBIX), SIB-
JISTFOILIMXCST CEJIEKIIMOHHONM MOJEbI0 JOMECTUKALIMM.
J71s BIUsSIHUSL HA HEHPOTeHe3 KPhICHI MTOJydaiu nedu-
uuTHy1o (VA—), oboramieHHyo (VA+) uin KOHTPOJIb-
Hy1o (VAn) nueTy ¢ MaTepMHCKMM MOJIOKOM U Iajiee B
BHUAE KOpMa 00 42-T0 THS KU3HU.

YV B3pOCIBIX KPBIC OBITIO TIPOBEICHO MCCIICIOBAaHNE
COLIMAJILHOCTU B 3-X KaMepHOM TecTe. BrIsIBJIeHO, UTO
Yy arpeCCUBHBIX KPBIC, B OTJIMYME OT PYYHBIX MHIIEKC
COLIMAJILHOTO TIPEAITOYTEHUS OTpHUIIaTeJIeH. DTO O3Ha-
YaeT, YTO arpeCCUBHBIE KPBHICH B JAHHOM TeCTe Tpe/ -
MOYUTAIOT HAXOOUTHCS PSIOM C YK€ 3HAKOMOM KPBI-
COI1, a He ¢ HE3HAKOMBIM XXUBOTHBIM, YTO XapaKTepHO
JUISI MOJIEJIel ¢ ayTU3MOM. Y arpeccuBHBIX VA+ KpbIC
IyeTa IOBBIIIAET MHACKC COLMAJIBbHOTO MPEarodyTe-

HUSI, KOTOPBIM MPU 3TOM MNPUOJIKAeTCS K HYJIEeBbIM
3HAYEHUSIM U He OTJIMYAThCS OT PyYHbBIX VAN.

st BeISICHEHUSI pa3jidyuii B KOTHUTUBHBIX CITO-
COOHOCTSIX UCITOJIb30BAJICSl TeCT bapHC Ha mpocTpaH-
CTBeHHOe oOyueHUe (rmouck yoexuia). [1Iporecc o0y-
YEeHUSI y PYUYHBIX KPbIC MPOUCXOAUT ObICTpee, YeM y
arpeccuBHBIX. Bpems moncka “yoOeskuina” y arpeccuB-
HbIX VA+ KpbIC Ha 4-blit IeHb TOCTOBEPHO OTJINYATIOCH
OT KOHTPOJIBHBIX aTPECCUBHBIX KPBIC U HE OTJINYATIOCH
OT PYYHBIX XKUBOTHBIX. [Ipy TeCTUpOBaAHMU AOJITOBpPE-
MEHHOU maMsaTu (4epe3 CYTKM MOcCJe OKOHYaHUS
0o0y4YeHUs1) Yy KMBOTHBIX VA— TIPOJIEMOHCTPUPOBAIU
MEHBIIIEe YMCJIO OIIIMOOK, yeM arpeccuBHbIe VA+, B TO
JKe BpeMsl MEHbIIIe UCCIIeIOBaI 1IeJIeBOi CEKTOp, UeM
arpeccuBHbIe VAN.

MoXHO mpeAdrojiaraTh, 4TO HENpOreHes3, ITOBBI-
LIEHHBIM C ITOMOIIBIO BUTAMMHA A, YJIYYIIWJI COLIM-
aJlbHOe TIOBEIeHUE M O0y4aeMOCThb Y arpeCcCHBHBIX
KpBIC, IPUOIMKAs UX IO OMPeAeIeHHBIM ITOKa3aTeIsIM
K PYYHBIM KMBOTHBIM.

dunancupoBanue padbotel: PH® 19-74-10041.
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BJINAHUE JOBPOBOJIBHOI'O BETA
HA MOBPEXIEHUS CJIN3UCTON OBOJOYKHU XEITYIKA,
VHJIYIIMPOBAHHBIE UIIEMUEN-PEIIEP®Y3UEN Y KPBIC

© 2020r. O.II. Komkosal-*, JI. I1. ®unaperona'

' @IBEYH Hucmumym gusuonoeuu um. H.I1. ITaéaosa PAH, Cankm-ITemepbype, Poccus
*e-mail: olkomkova@yandex.ru

DOI: 10.31857/S0044452920070633

3amaya paboThI 3aKJIF0YaIach B UCCAEAOBAHUU B -
SIHUSI TOOPOBOJILHOTO Oera B Kojiece Ha MOBPeXAeHUs
CJIIM3UCTON OOOJIOUKM XKEIyAKa, WHIYLUPOBAHHbIE
uiemueii-penepdysueit. OKCrnepuMeHTbl TTPOBOAUINU
Ha Kpbicax-camuax JuHuu Chpeitr-Joyau maccoi
260—290 r. B kauecTBe yJblLIEPOTeHHOTO CTUMYJIA VC-
noab3oBasn 3.5 4 umemuro-penepdysuto (MP) xe-
nynka. P coznaBanu myteM repexaTusi YpeBHOM ap-
Tepun Ha 30 MUH ¢ ocaeayIouieit perepdysueii B Te-
yeHUe 3 4 Yy HapKOTHM3UPOBAHHBIX KpbIC mocie 24 4
rononga. ber (2 4, omMHOKpaTHO MJIM MHOTOKPAaTHO)
NPUMEHSUIM B PEXUME MPEKOHIAUIIMOHUPOBAHUS TIO
cienytomuMm cxemaM: 1) omHokpatHblii (B1), mepen
NpeabsiBJIEHEM YJIblIEPOTeHHOTO CTUMYJIA, 2) 4-KpaT-
HBIH, exkeqHeBHBIN (b4), mpeniecTByOIINI SKCIIEpU -
MEHTY, 6e3 6era B IeHb 3KCIIEpUMEHTA, 3) 5-KpaTHBbIi,
exenHeBHbIN (bB5), BKIOuUasi JAeHb 3KCIEpUMEHTA,
nepel MPeabSIBIEHUEM YJbLIEPOTEHHOTO CTUMYJA.
KoHTposbHas rpyrina XXMBOTHBIX He Oeraja, HO T0JI-
Beprajach IeHiCTBUIO yJblieporeHHoro crumyiaa. UP
KeJyJaKa UHAyHUpoBajia 00pa3oBaHUE IPO3UBHBIX MO-
BPEXIEHUI B CIM3UCTOI 000104Ke XKenyaka. Dopmu-
poBaHue 3po3uii, BbIzBaHHOe MP, compoBoxnanoch

TMOBBIIIIEHWEM YPOBHSI KOPTUKOCTEPOHA B KPOBU. Y
rpynn b1, b4, BS Ger He mpuBoawi K maibHEUIIEMY
YBEJIMYEHUIO TOCTATOYHO BHICOKOTO YPOBHSI KOPTUKO-
crepoHna. ¥ rpynm bl u b5, ¢ npeabsaBienemM 6era He-
MOCPEACTBEHHO Tepel YJbIEPOreHHbIM CTUMYJIOM,
HaO0II01aJI0OCh 3HAYUTETbHOE CHUXKEHUE CPEeIHEM 110~
1aau 3po3uii B xenyake. Y rpynnbl b4, 6e3 npeabsiB-
JieHus Gera nepes yJabliepOreHHbIM CTUMYJIOM, Ha000-
poT, HabJI01AI0Ch JOCTOBEPHOE YBEIUYEHUE CPETHEN
TUIOIIAAY 9PO3UI XeTyaKa MO OTHOIIEHUWIO K TAKOBOM
y rpynn b1 u b3.

PesynbraThl paGoOThl CBUAETENLCTBYIOT O TOM, UTO
JTOOPOBOJIBHBIN OET MOXET OKa3bIBaTh JBOMCTBEHHOE
JleficTBHe Ha CIU3UCTYIO0 O0O0JIOUKY Xeayaka. B ycio-
BUSIX JOOPOBOJILHOTO Gera (KaK OMHOKPATHOTO, TaK U
MHOTOKPATHOTO) HEIOCPEACTBEHHO ITIepel €ro yib-
LEpOTreHHBIM CTUMYJIOM Ha0JII0JaICs €TO TacTPOIIPO-
TEKTUBHBII 3¢ (PeKT. B TO 3Xe BpeMsi, B ciaydae MHOTO-
KpaTHOTO 0era, KOTOpbIIi 3aKaHUYMBAJICS 3a JEHb N0
9KCIIEpUMEHTa, HaOJIIoJalcs ero IpOYJIbLICPOTeH-
HBIT 3 PeKT.

dunancupoBanue paboter: PH® 19-15-00430.
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MEXAHUM3MBbI ITOPOXKIEHNS YCTHOTO U BU3YAJIBHOTI'O HAPPATUBA:
AUTPEKUHT-UCCJIEIOBAHUE JIETEHN 5—6 JET

© 2020r. A. H. Kopues'*, 1. Bamuionnene!, 10. JI. Hukonaesa'!, C. P. Oranos!
! Canxm-ITemep6ypeckuii cocydapcmeensiii neduampuyeckuii meduyunckuii ynusepcumem, Canxm-Ilemep6ype, Poccus
*e-mail: k1949@ya.ru

DOI: 10.31857/50044452920070657

MexaHu3M NOPOXIESHUS TMCKypca Ha paHHUX 3Ta-
nax ero GopMMUpOBaHUS, KOTAA ASTSIM TOCTYITHBI JIMIITh
KOPOTKHE Y HEJIOCTATOUYHO CBSI3HBIE TEKCTHI, €IIIe MaJlo
un3ydeH. [Ipenmonaraercst, YTo HaYaJIbHOI (ha30it 110-
POXIECHUU OTIEJIbHBIX BbICKA3bIBAaHUII I TEKCTOB SIB-
JISIETCSI BOZHUKHOBEHME 3aMbIC/Ia M CEMaHTUYECKOM
CTPYKTYPHI IJIAHMPYEMOI'O TEKCTa, 3a KOTOPOM ClIeIyeT
aTan peyeBoro o¢opMIEHUS U TIPaMMaTUIECKOTrO
cTpyKTypupoBaHusa. OmHAKO OCTaeTCs AUCKYCCHUOH-
HBIM M MaJIOU3YYEHHBIM BONPOC: MapajUIeIbHO WU
MOCJIENOBAaTEIbHO pealnu3yloTcs 3TU IBe (a3bl B IPO-
Hecce MOpOXKICHMS TUCKypca AeThbMM?

Leas — n3ydyeHne B3aMMOOTHOIIIEHUI JOBEpOAIIhb-
HOT0 M BepOaJIbHOI'O 3TAIIOB ITOPOXKASHUSI HAappaTHUBa y
nmereit 5—6 JnerT.

Meroauka. McciiemoBansl 18 neteit 5—6 net 6e3 oT-
KJIOHEHUI1 B pa3BuTUU. Martepuan coOpaH B MOJIEIb-
HOM CUTyalluM — CO3IaHUU YCTHOTO BBIMBIIIIJIEHHOTO
HappaTuBa I10 CEpUM 6 CIOXKETHBIX KAPTUHOK, COCTaB-
JISTIOIINX BU3yaldbHBIII HappaTuB. Kaknplii UCITBITYye-
MBI pelnaj aBe 3amadyu: 1) co3maTh BU3YaJIbHBINM Hap-
paTtuB, 2) IpuAyMaTh U pacckKa3aTb UICTOPUIO COOTBET-
CTBEHHO BH3yaJlbHOMY HappaTtuBy. B mpomecce
BBIMIOJITHEHUST 3TUX 3aday IPOM3BOAMWIACH PErucTpa-

U ABUKEHWI B30pa C TOMOIIBIO MOOMIJIBHOTO alTpe-
Kepa. AHaIM3UPOBAJIMCh: SI3BIKOBBIE MapaMeTphl Hap-
paTtuBa 1 yncio puKcaonii Ha KapTWHKax B 3 ¢asax
9KCIEPUMEHTAIbHOM cuTyauuu: 1) MHCTPYKIIUS M
npeaBapuTeIbHOE 3HAKOMCTBO C BU3yaJlbHBIM MaTe-
puaioM, 2) co3gaHre BU3yaJlbHOIO HappaTuBa, 3) pac-
CKa3bIBaHME HappaTHBa.

PesyabraTel u 3akmovyenne. CpaBHUTEIbHBINA aHa-
3 3 ¢a3 3KCIIepUMEHTAJBHON CUTyallud TToKa3all,
4yTO BO 2-ii (pa3e yncio puKcanuii JOCTOBEPHO BHIIIIE,
yeM 1-i1 m 3-i1. B mpouecce paccka3bIBaHMS Y BCEX Je-
Tei MPOJ0JIKAJIOCh CKAHMUPOBAHUE KaXKA0M U3 KapTU-
HOK, HO 41CJI0 (PUKCAIINi JOCTOBEPHO YMEHBLIIMIIOCH
IO YpOBHSsI, cpaBHUMOTO ¢ a3zoit 1. KoppenssummoHHbIiA
aHaJIM3 BBISIBUJI 3HAUMMbIE B3aMMOCBSI3U 4yucaa (puk-
cauuii B (pasze 2 ¢ mokKa3aTeJIsIMU PEUYEBOTIO Pa3BUTHUSI
(cpenHeit MIMHONM BHICKA3bIBAaHMS M YMCJIOM arpaM-
MaTtu3MoB). B 11ejioM mosydeHHbIe JaHHbIE TOATBEP-
XKAaoT pabovylo TMIOTE3Y O ITapauIeIbHOCTA CeMaH-
TUYECKOTrO ¥ TPAaMMaTUIECKOTO CTPYKTYPHUPOBAHUS B
npoliecce (10-)BepOaabHBIX 3TAIIOB CO3JaHUS Happa-
TUBHOTO AUCKYypCca.

dunancupoBanue padote: PH® 18-18-00114.
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OTCYTCTBUE ECTECTBEHHOM PMBPUOHAJIBHOMN CBETOBOMI
CTUMYJIALINU N3MEHSET HATTEPH AKTUBAIIM HEMMPOHOB
ITPU PEAJIN3AIIMA OBOPOHUTEJIBHOTO IMMOBEJIEHUA IITEHIIOB

© 2020r. E. B. KopueeBal*, A. A. Tuynosa?, JI. 1. Anekcanapos!, T. b. I'oryoesa®

L ®IBYH Hucmumym svicuieii nepenoii desmensrocmu u netipousuonocuu PAH, Mockea, Poccus
2 Hayuno-uccaedosamensckuii uncmumym Hopmansioti gusuonoeuu um. I1.K. Anoxuna, Mockea, Poccus
3 Kagpedpa 300102uu noseonounvix Mockosckoeo cocydapcmeennoeo ynusepcumema um. M. B. Jlomonocosa, Mockea, Poccus
*e-mail: eko.ihna@mail.ru

DOI: 10.31857/50044452920070645

OCO0eHHOCTH ITPEeHATaIbHOIO Pa3BUTHUSI OKa3bIBa-
IOT BJIIMSIHUE Ha BCe najbHeiiee ¢hopMUpoBaHUE Op-
ranu3MoB. llenbio Hamieill padboThl ObLIO BBISICHEHUE
BOIIPOCA O TOM, MOTYT JII OCOOEHHOCTH SMOpPHOHAIb-
HOM CEHCOPHOM CTUMYJISILIMY BJAMSATH HA NATTEPHBI aK-
TUBAIlMA HEMPOHOB IIpU pealn3aliuy noBeacHust. Pa-
00Ta BBHIIIOJIHEHA HA MITEHIIAX MYXOJIOBKM-TECTPYIIIKHI
(Ficedula hypoleuca), siBnsiioniuxcst ynobHoi MOJEblo
IUTSL ICCIeAOBAaHUS BIMSIHUS paHHEeil 3puTeIbHOM ad-
depeHTalIMY Ha OCOOCHHOCTU pPa3BUTHS OpraHU3Ma,
TaK, KaK Ha MOCJIEMHUX CpOKaX 3MOpuoreHesa CBET,
MIPOXONSIINI CKBO3b CKOPJIYITY SIiila, MOXET CTUMY-
JIMPOBAaTh TOJBKO IIPaBhIi IJ1a3 3MOproHoB. Hama 3a-
Jlaya COCTOsijla B MCCIEAOBAaHUM MAaTTEPHOB UMMYHO-
TUCTOXMMHMYECKOrO OTBEeTa HEIIpOHOB KaylnoMearuaab-
Horo Me3onamauyMa (CMM) y 9-CyTOUHBIX NITEHIIOB,
OMOpHUOreHe3 KOTOPBIX ITPOXOAUI B Pa3HbIX YCIOBUSIX
OCBEIIIECHHOCTH, TIpY aKyCTUYECKU HAITPaBJIIEMOM 3aTa-
nBaHun. MccirenoBaiu 4 rpyIiibl OTEHIOB: 1 11 2 TpyIIIHL,
COOTBETCTBEHHO, 3psSIYMe U HE3PsTUME MTEHIIbI, SMOpU-
OHAJILHEIN TIEPUO/, Y BBUIYILIEHME KOTOPBIX IIPOXOIM -
JIN TIpA CcBeTe; 3 U 4 Tpynnbl — 3psSaynde U He3psuue
MOTEHIIbl, SMOPUOHAJBHBIN MEPUO U BbUIYIUIEHUE KO-

TOPBIX IIPOXOOWIN B TeMHOTE. Heapssunum nreHmam 3a 2
yaca 10 HavaJia 3KCIIEepUMEHTa 3aKJIEMBaJIM IJ1a3a CBe-
TOHEIIPOHUIIaeMbIMU KoJilTaukamu. Bo Bpemst akcne-
pUMEHTa BCeM NTEHIAM MNPEIbSIBISIA B TedeHue 15
MUHYT Buaocneluudyeckuii curdai tpesoru. Mccne-
JOBaJlM MaTTepHbl 3Kchpeccum 6Oenka c-Fos. o
omnpenelieHrsI COOTHOILIEHUST TIOTHOCTeM c-Fos-mo-
3UTUBHBIX HEMPOHOB B ITpaBoM M jieBoM CMM Obin
BBelleH KOA(MMUIIMEHT CUMMETPUM, KaK OTHOILIEHUE
TUIOTHOCTU C-F0S-MMO3UTUBHBIX HEMPOHOB B MPaBOM K
neBomy CMM. AHaiu3, MpOBENCHHBIN MO t-KpuTe-
puIO, MOKa3aj, YTO TOJBKO B IPYMIIC HE3PSTIMX MTECH-
IIOB CBETOBOI'O BBUIYIUICHHUS 3TOT IOKAa3aTelb 3HAYM-
MO oTindaeTcs oT 1. Dra Xe rpynna 3HaYnuMo OTJIMJa-
JIach OT APYTUX U MPU UHIAUBUIAYAIbHBIX CPABHEHUSIX
nokazatenst (LSD-tect). IlomydyeHHBIE pe3yabTaThl
CBUACTEIILCTBYIOT O TOM, YTO IIPU OTCYTCTBUU 3MOpU-
OHAJILHOM CBETOBOI CTUMYJISIIUY MATTEPH aKTUBALIUN
HEWPOHOB IIpY peaan3aluy 000POHUTEIbHOIO MOBE-
JIEHUS ITEHIIOB U3MEHSIETCSI.

dunancupoBanue padote: PODOU 20-013-00176.
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TOPMOXEHUE MOHAMMU Gd3* KAHBHHﬂ-SABHCHMBIX ITPOLIECCOB
B CEPI[E‘IHOI71 MBIHILIE JIAT'YIIIKHA
N MUTOXOHIAPUAX CEPALIA KPBICHI
© 2020r. C. M. Koporkos’*, K. B. Co6osn!, 1. B. Illemaposa’,
A. B. Hosoxuios!, E. P. Hukuruna!

' @IBEYH Hucmumym 360a104uonoii pusuonoeuu u ouoxumuu um. .M. Cevenosa PAH, Canxm-ITemepbype, Poccus
*e-mail: sergey-korotkov@mail.ru

DOI: 10.31857/S0044452920070669

XeJlaThl TaIOJMHUS IIUPOKO HCIOIB3YIOTCS KaK
KOHTpACTHBIE BEIIeCTBA IJISI MATHUTHO-PE30HAHCHOM
ToMmorpacduu. Ilpu 3ToM MOIBISIOTCS TaHHBIE O Ha-
KOIUIEHUU TagOoJMHUS II0CJIe TaKUX IpOoLeIyp B pas-
JINYHBIX TKAHSIX MAllMEHTOB, BKIIIOYAsd KOCTU, MO3T U
nouku. B HacTosme Bpemst IpakTU4eCK OTCYTCTBY-
10T IaHHBIE O neicTBun coneit Gd3* kak Ha cepredHo-
COCYIMCTYIO CUCTEMY, TAK 1 HA MUTOXOHIPUU, SIBJISTIO-
1IMecsi OCHOBHBIM MocTaBIIMKOM AT® njs Kapauo-
MUOIIUTOB.

Llenb HacTos11Ie# paOOTHI 3aKII0YAIACH B U3yUYEHUU
nHOTponHbIX 3¢ dekTtoB Gd*' Ha KanbLuMii-3aBUCHU-
MBI€ TIPOIIECCH Ha TIpUMepe TIPeIrapaToB cepalia Jisi-
TYIIKY U OTIPEASIISIIONINX XXU3HECTTOCOOHOCTh cepiey-
HOI MBITIIIEI MUTOXOHIPUI cepaiia KPBICH, KaK BO3-
MOXHBIX MOJIEKYISIPHBIX MUIICHEH IeWCTBUSI 3TOTO
MeTasia.

HMccnenoBaHo MHOTPOMTHOE U XPOHOTPOITHOE AEii-
crBue ragomuHud (Gd*') Ha cokpaTuTeNbHBIE XapakK-
TePUCTUKHU TIPEIapaToB CEPACYHOI MBI JISATYIIKH
Rana ridibunda, a Takxe ero aekT Ha CKOPOCTU MO-
JIONIEHUS KUCI0poia, HabyXaHWe U MOTeHIIMaT BHYT-
penHeii memo6panbl (AY,,,,,) MUTOXOHAPUIT ceprla
kpbickl (MCK), aHepru3oBaHHBIX CYKIIMHATOM — Cy0-
CTpaTOM BTOPOTO JbIXaTeJIbHOTO KOMILIeKca. YcTa-
HoBJIeHO, uTo Gd*" cHMXan aMIUIUTYyQy U 4YacTOTy
CITOHTAHHBIX CePIEYHBIX coKpalneHni. C Ipyroi cTo-
poHbl, Gd3' yckopsim HaOyxaHME SHEpPrU30BAHHBIX

MCK B cpene ¢ 25 MM K-amteratom u 100 MM caxapo-
3011, YTO YKa3bIBa€T Ha CTUMYJIMPOBAHUE NOHAMMU ITO-
ro MeTajula SHeproszaBrucumoro tpancmopra K* B mat-
puKc 3TX opraHeur. O0ImIEen3BeCTHO, YTO YMEepeHHAas
Harpyska MUTOXOHIPUI KaJlblIMeM MHPUBOAUT K OT-
KpBITUIO Kajblmii-3zaBucumoit mopel (MK3II) B mx
BHYTpPEHHEll MeMOpaHe, KOTopasi CTAHOBUTCS MPOHU-
maemoii g Heopranmyeckux monos (H*, K*, Na*,
Ca?*, Mg?"). Uonbl Gd*" TopMO3WIM MHIYLMPOBAaH-
Hoe KayibliueM ymeHbilieHue AW, B cpene co 125 MM
KCI u npenarcrBoBaay crumyaupyeMoMy noHamu Ca®*
HaOyXaHMIO dHepru3oBaHHBIX cykiimHatoM MCK B
CoJIeBBIX cpenax, conepxamux 125 MM NH,NO; wim
K-amuerar u caxapo3y. [Tpu stom Gd**, He3aBuCHMO OT
Haymuus B cpene Ca?', He oKa3bIBaJl BIMSHUSA Ha JIbl-
XaHWe MUTOXOHIPHUIA B cocTosAHUAX 3 win 3Ppye (B
MIPUCYTCTBUM 2,4-TUHUTPOPEHOIA).

[NomyyeHHBIE HAMM PE3yJIbTAThI MOTYT CBUACTEIIb-
CTBOBATH 0 TOM, uTo Gd3* He OKa3BIBAET TOKCUYECKOTO
a¢dekTa Ha sHepru3oBaHHble cykKumHatoMm MCK u,
BMECTE C TeEM, UHTMOMPYET OTKPHITUE B UX BHYTPEHHEM!
memb6parne MK3II. [TomyyeHHBIe DaHHBIE BaXKHBI IJIsI
JIy4YIIIeTO TIOHUMaHUS MEXaHU3MOB ICHCTBHUS pEIKO3e-
MeJIbHBIX 27eMeHTOB Ha Cat-3aBUCHMBbIE POLIECCH] B
MUOKapJe MTO3BOHOYHBIX.

®duHaHcupoBaHue paboThl: roc3amaHue (AAAA-
A18-118012290142-9).
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POJIb MHOI'OOBPA3MA ®OPM XOJIMHODCTEPA3
B PABBUTUN MO3T'A

©2020r. E.T. Koukuna'*, JI. . Ko3nosa!, 1. A. 2Kypasun', H. H. HasmuBaesa'

' @IEYH Hucmumym 360a104uonnoii pusuonsoeuu u ouoxumuu um. .M. Cevenosa PAH, Canxm-Ilemep6ype, Poccus
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DOI: 10.31857/50044452920070621

AueTnxonuHacTepasa (AXD) aBiaseTcsT OOHUM U3
OCHOBHBIX (PEPMEHTOB XOJIMHEPIUYECKOl CHUCTEMBI,
TUIPOIN3YST HEMPOTPAHCMUTTEP auleTIXoauH (AX).
AJIbTepHATUBHBIN cIUIalicMHT TeHa AXD NpUBOIUT K
00pa3oBaHUIO psiia TKaHecTeludruIecKux popM 3To-
ro (bepMeHTa, KOTOPBIE MOTYT OBITH KaK PaCTBOPUMBI-
MU, TaK U CBSI3aHHBIMU C MEMOpaHaMU KJIETOK 4epe3
6enku PRiMA unu ColQ, a Takke rnnko3uiicocdaTu-
mununHo3uTton (GPI). Monekynsr AXD moryt o6pa3o-
BbIBaTh JIMMEPbI, T€TpaMephbl U 00Jiee CIOXKHBIE KOM-
riekcbl. PactBopruMbie hopMbl AXD BBITTOJHSIIOT HE
TOJIbKO TUApOan3 AX, HO TaKKe UMEIOT HelpoTpodu-
YyecKMe CBOMCTBA, y4acTBYs B IIpolieccax HeEMporeHesa
M aKCOHAJIbHOTO pocTa. OHM TakxKe OKa3hIBAIOT BIIMSI-
HHUe Ha npoaudepanunio u mudpdepeHIuanuo HepB-
HBIX KJIETOK, UTO BaXKHO /151 pa3BUTHSI HEPBHOI cHCTe-
MEL. Kpome AXD, B opraHu3Me XUBOTHBIX U YeJIOBEKa
9KCIIPECCUPYETCS BTOPOM TUII XOJIMHACTEpa3 — OyTU-
punxonuHactepasa (bX39), KoTopast UMeeT OTIMYHYIO
oT AXD JIoKaIn3aIuio B MO3re, MPUCYTCTBYSI, B OCHOB-
HOM, B 0€JIOM BEIIeCTBe, IJIMK 1 TeJlaX HEMPOHOB, B TO
BpeMs Kak AXD JoKaJn30BaHa B HeIipoHaX M HEPBHBIX
okoHYaHUsIX. CyIIeCTBYIOT TakxKe TMOpUIHBIE KOM-

nJeKchol, cogepkaine AXD u bX3. B xone oHToreHe3a
BXD BHISIBISIETCS 3HAUUTEIbHO paHbllle AXD, U, BO3-
MOXXHO, MHIYLIMPYET ee dKcIpeccuio. B 3peaom opra-
Hu13Me bXD BEIMOIHSIET 3aIUTHYIO (DYHKIIUIO, YA
pa3IUYHbIE TOKCUHBI 1 KCEHOOMOTUKM, OTHAKO MOXET
BBIMIOJIHSTH 1 KJTACCUYECKYIO (DYHKIIMIO PacCIeTIICHUS
AX B OTCYTCTBME 3KcIipeccuu reHa AXD. M3MeHeHe
conepxkaHus 1 cBoiicTB AXD u bXD nmeer Mmecto nipu
pa3IMYHBIX ITATOJOTUSIX, BKIIOYas 00JIe3Hb AJIbLTeii-
Mepa. B Halreil pabote Mbl u3y4aeM JUHAMUKY U3Me-
HEHUS COAepKaHMS U aKTUBHOCTU Pa3HbIX (DOPM XO-
JIMHCTEpPa3 B XOJie Pa3BUTHS MO3Ta C MCIOJb30BaHUEM
300TPONHBIX MOAEJIeli, a TaKKe B IJIa3Me KPOBU Ye-
JIOBeKa IIpU pa3BUTUM KOTHUTUBHBIX IaTtonoruii. C
HCITOJIb30BAHUEM KJIETOYHEIX KYJIbTYp HaMHU TaKKe
MPOBOIUTCS OLIEHKA CITOCO0O0B (hapMaKOJIOTUUECKOM
peryasiuuu 3Tux (epmeHToB. B mpemiaraeMoM BBI-
CTYIUIEHUU OyayT OOCYXIeHbl OCHOBHBIE aCIIEKThI Ha-
1Ieii paboTHI.

duHaHcupoBaHue paboTh: roc3agaHue (AAAA-
A18-118012290373-7).
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YPOBHU KOPTHU30JIA, MAPKEPOB BOCITAJIEHUA N I'NIIOKO3bI
B PAJIMYHbBIX BUOJTOT'NMYECKUX KNJIKOCTAX CTYAEHTOB-MEJINKOB
B ITMHAMMKE YYEBHOI'O ITPOLIECCA

© 2020r. A. H. Kpasuenko'*, E. B. Cepena', A. 1. I'opauenxko!, O. A. 3anara!, H. B. Xumuy!

! Meduyunckas axademus um. C.H. Teopeuesckoeo, Kpsimckuii pedepansiwiii ynusepcumem um. B.H. Bepnadckozo,
Cumepepononw, Poccus

*e-mail: unicorn_tomo@mail.ru

DOI: 10.31857/S0044452920070712

Ileapio paboTHI OBIJIa OIIEHKA YPOBHEN KOPTU30JIa U
MapKepoB BocnaJieHusl (MpoKaJIbLIMTOHUH, C-peak-
TUBHEIN O€JI0OK) B CJIIOHE, a TaKKe KOHIIEHTpaluid
TJIIOKO3BI B KPOBU Y CTYAEHTOB-MEAUKOB B TMHAMUKE
y4eOHOro Tpoliecca.

VY 29 cTtyaeHTOB-MeauKOB pa3Horo moja (20.0 &
+ 2.3 r.) B Havajiec ¥ KOHIIe y4eOHOIO ceMeCTpa BbI-
TMOJTHSJIU 3a00p U TECTUPOBAHUE CATMBAPHbBIX MapKe-
POB BOCITaJICHUsI U KOPTU30Ja B MpodaxX CMEIIaHHOM
CJIFOHBI, KOTOPbIE OIpeaesisiii MeTOJOM UMMYHOMep-
MEHTHOTO aHan3a C TMOMOIIbI0O KOMMEPUYECKUX TECT-
cucteM “CPB-U®A-BECT BBICOKOUYBCTBUTEIIb-
ve1i1”, “IIpokansiuutoHUH-UDA-BECT” 1 “Koptu-
301-UPA-BECT” (AO “BEKTOP-BECT”, 1. HoBo-
cubupck). KoHueHTpalnio rioKo3bl B KaNUJIJISIpPHOM
KPOBU OLIEHUMBaJId C MOMOIIbIO TiaoKoMerpa One
Touch. [Ing aHanm3a MCITOIB30BaJIu HellapaMeTpH-
YyeCKHe METOAbI ONMUCATEbHOM CTATUCTUKU — MEIU-
anbl (Me), mepuenrenu (p25—p75), kputepuu Bu-
kokcoHa (T).

ITo pe3dyabraraM NMpoBEAEHHOTO OMOXUMHUUYECKOTO
VCCIeIOBaHMSI, KOJMYECTBO CBOOOIHOTO KOPTHU30JIa B
CJIFOHE PECTIOHJIEHTOB B Havajle ceMecTpa ObLJIo TMpu-
HSTO 3a 0a30BbI ypoBeHb (Me = 8.5 HMoab/JT; p25—
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p75 = 5.0—15.5 umonn/1). B KoHIIE ceMecTpa conep-
JKaHWe KOPTHM30Jla B CIIIOHE CTYICHTOB TOCTOBEPHO
camxanocb (Me = 0.5 umonb/m; p25—p75 = 0.0—
3.5 amonb/n), T-xpurepuii, p = 0,003. YpoBeHb Ipo-
KaJBIIMTOHWHA B CITIOHE CTyIeHTOB-MEIMKOB B Hayaje
cemecTpa coctaBus Me = 0.05 Hr/mJj, a B KOHIIE —
Me = 0.05 ur/mn. C-peaktuBHblit 6es0K (CPB) B 00-
pasliax CMeIIaHHOM CJIIOHBI TECTUPYEMbIX HE ObLIT 00-
Hapy>KeH KakK B HayaJjle, TaK U B KOHIIE ceMecTpa. Ypo-
BEHb IUTIOKO3bI B KAMWJIISIPHON KPOBU Y PECTIOHIICHTOB
B Hayaje ceMmecTpa coctaBui Me = 4.7 MMOJb/I;
p25—p75 = 4.6 MMoITb/71, B KOHILIEe — Me = 4.9 MMOJIb/1T;
p25—p75 = 4.8—5.15 MMOnB/71.

TakuMm obOpa3oM, ObLIa yCTAaHOBJICHA CJEIYOIIAasT
JIUHAMWKAa OMOXUMHWYECKUX MapKepoB CTpecca CTy-
JIEHTOB: KOHILIEHTPALMsI KOPTU30JIa B CIIOHE B Havaje
ceMecTpa OblIa CYILLIECTBEHHO BBIIIIE, YeM IIPU €TO 3a-
BEpIIECHUM, TOrNa KaK YPOBEHb ITTIOKO3bI B KPOBU OBLIT
HECKOJIBKO BHIIIIE B KOHIIE ceMecTpa. BrIsaBlIeHHbIE 10~
CTOBEpPHbLIE Pa3IN4ys B ypOBHE KOPTHU30JIa CBUAETEIb-
CTBYIOT O 3HAUUTEIbHBIX OTJIUYMSIX aJalTallMOHHBIX
pe3epBOB Y CTYIEHTOB-MEINKOB B Hauajle 1 B KOHIIE
y4eOHOTo ceMecTpa.



KYPHAJI DBOJIIOLIMOHHOH BUOXUMHH H ®H3HOJIOTHH, 2020, mom 56, Ne 7, c. 619

MATEPUAJIbI KOH®EPEHIINN
N IIKOJIbI

CTPYKTYPHO-®OYHKIIMOHAJIBHASI OPTAHU3ALIUA
DHTOPUHAJIBHOM KOPBLI MO3TI'A YEJIOBEKA
B IVIOJHOM IIEPNOJIE
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CTpyKTypHO-(YHKIMOHAIbHBIE XapaKTEPUCTUKU
HEMPOHOB B COCTaBe KaXKIOTo CJIOSI HEOKOpTeKca XO-
POIIIO U3YYEHbI, OJHAKO UX TOMOJIOTUS CJIOSIM APYTHUX
KOPKOBBIX (hopMaliuii He oueBUaHA. B KoHTEeKCcTe mpo-
071eM OHTO-, (buyioreHe3a U pa3BUTHUS AUATHOCTUYE-
CKUX METOIOB 3TOT BOIPOC aKTyaJleH il SHTOPU-
HajibHOU Kopbl (DK), KoTOpas sIBseTCsl KIIOUeBOi B
cucTteMe namsiTh, XOpollo UCCiieloBaHa B MOJEIbHbBIX
SKCIIEPUMEHTAX, HO Yy YeJIOBEKa, MO0 OOBEKTUBHBIM
npuYrHaM, u3ydeHa ciaado. [Ipu atoM psia 3aboneBa-
Huit (Anbureiimepa, [lapkuHcona, I'eHTHHITOHA 1 Ap.),
CONPOBOXIAIOIIUXCS IEMEHIIMSIMU, XapaKTEPU3YIOTCS
HeliponereHepalmeil oTaeabHbIX clioeB DK.

Lleab paGoOTbl — M3YYUTH CTPYKTYPHO-(PYHKIIUO-
HaJIbHbIe 0COOEHHOCTU cTpaTuduKauuu DK, romosno-
ruto cyioeB DK 1 HeoKopTekca MO3ra YeJ0oBeKa B IJIO/ -
HOM Mepuoe.

HUccnengoano 10 »k3eMmiisipoB Mo3ra ILIOHOB
21—26 Hemeb recTallvy, Tapa®UHOBBIE Cpe3bl 0Opada-
THIBAJIM UMMYHOTUCTOXUMUYECKU, UCTIOIb3Ysl aHTUTe-
Ja K cioi-crienmuaHbiM 6enmkam TBR1/ SATB2/
CTIP2/, a Takxe Kk MAP2, okpaiusanu o Huccto.

Crpatudukanuss DK oTanyaeTcsd OT HEOKOpTeKca
TeM, 4To cjiou (OPMUPYIOT IBa KOMILIEKca: IPUHIIM -

najabHble HAPYXHBII (pre) U BHYTpeHHU (pri), pasae-
JIEHHBIE OeCcKIIETOUHOI muccekaHTou. Kaxnblii KoMm-
IUIEKC COCTOMT U3 TPEX CJIOEB: HApyXHbI — pre-a,
pre-P, pre-y, BHyTpeHHUI — pri-a, pri-B, pri-y. Map-
ruHanbHas 30Ha (cioit 1) He BXOOUT HU B OMWH U3 HUX.

Ciniou pre-o, u pre-f B MOK nmeroT xapakTepHyo
CTPYKTYPY B BUJI€ AUCKPETHBIX OCTPOBKOB, MIPU 3TOM
pre-a comepxut SATB2+HeiipoHb, a pre-f —
CTIP2+xnerku. Cinoii pre-y camblii IIUPOKUIA, conep-
xntT MAP2+ nmupaMuaHbIe KIETKA, KOTOPbIEC HE OOHa-
PYXVBaeT MO3UTUBHOCTU K KaKOMY-JI10O U3 MpuMe-
HEHHbBIX CJIOH-cnelM(UIHBIX aHTUTEJI.

Croii pri-o conepxut SATB2+ wnerku, pri-f —
CTIP2+ neiiponsl, pri-y — TBR1+ HeilpoHbl. B sM-
OpuoreHese y yejioBeka Ha rpaHuie DK 1 HeokopTek-
ca CyIIECTBYET IlepexoaHast 00JIacTh, B KOTOPOIl Hau-
0oJiee OTYETINBO IIPOCIIEXKUBAIOTCS TOMOJIOTHS CJIOEB.
CornacHo HamuM Hao6moaeHussM ciaou II m 11T He-
OKOpTEKCa TOMOJIOTMYHEI ¢Jioto pre-o. DK, cioit V He-
oKoptekca — pre-3 DK, a cydriacTiHKa HEOKOpTeKca —
pri-y OK.

dunancuposanue pabortel: rpanTt CII6I'Y
1.38.333.2015. PaboTa BBITIOJIHEHA C UCTIOJIb30BaHUEM
obopynoBanus PILI PMuKT HIT CII6I'Y.
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CKEJETHAA MbIIINIA KAK MUIITEHDb
JJIA DAPKYJINPYIOIIEI'O YABATHA

© 2020r. U. U. Kpusoii

Cankm-Ilemepoypeckuii Iocyoapcmeennuiii Ynusepcumem, Cankm-Ilemepbype, Poccus
e-mail: iikrivoi@gmail.com

DOI: 10.31857/S0044452920070724

binaropaps mogaepxxaHuio TpaHCMEMOpaHHBIX Tpa-
IVUEHTOB MOHOB HATPUS M KaJiusl, JIeXKAIX B OCHOBE
BJIEKTPUYECKOM BO3OYIMMOCTH KJIETOK M CHCTEM Ha-
Tpuii-3aBucuMoro TpaHcmopra, Na, K-AT®a3a urpa-
€T UCKJIIOYMUTEJILHO BaXKHYIO POJIb B 00ECIIeYeHUU pa-
OOTOCIIOCOOHOCTH CKEJIETHOM MBIIIEL. BHeKIeTo4-
Hble ydyacTKu ajibda-cyobenuHuiibl Na, K-ATda3bl
GopMUpPYIOT cienU(PUISCKUIT peleIITop IS TUTUTA-
JINCOIIOOOHBIX CEPACYHBIX TJMKO3MOAOB (KapInoTO-
HUYECKUX CTEPOUIOB), IIIMPOKO MPUMEHSIEMBIX B KJIM-
HUKE CepIeYHO-COCYIUCTHIX 3a00ieBaHUI. DHIOTeH-
HBIE aHAJIOTU KapANOTOHNYECKNX CTEPOUIOB (TIpeXae
BCero yabauH) paccMaTpuBalOTCsI B KayecTBe (PU3MO0-
snorudeckux peryiasitopoB Na, K-AT®a3bl. B HacTosI-
mee BpeMs J0Ka3aHO CYILIECTBOBAHHME JHIOTCHHOTO
aHajiora yabaunHa, KOTOPBIM CUHTE3UPYETCS B KOpe
HaJIMOYEUYHUKOB U TUMOTaJaMyce U B (DU3MOJIOTHYe-
CKUX YCJIOBUSIX HUPKYJIUPYET B CYOHAHOMOJISIPHOM
Irara3oHe KOHIeHTpauui. OqHako Ipu psiae pusno-
JIOTUYECKUX U TaTO(PU3UOIOTUYECKNX COCTOSTHUM
YPOBEHb SHIOT€HHOro yabauHa CYIIECTBEHHO ITOBBI-
11aeTcsl, B YaCTHOCTU, MPU MHTEHCUBHOI ABUTaTE/Ib-

Hoit aktuBHOCTU. LlMpKynupytomuii yabanH paccmar-
puBaeTCs B KauyeCTBe (hM3MOJIOTMIECKOTO PETryIsITopa B
IHHC, nmouke, cepaeyHoii ¥ rmaakoi Meimnax. Yro ka-
CaeTcsl CKEJIETHOI MBIIILBI, COAepxXKalleil OCHOBHOM
nyi Na, K-AT®a3s1, pojib 3HIOTEeHHOro yabanHa B ec
peryasuuu udydyeHa HegocratrouHo. Ha ocHoBe aHanm-
3a COOCTBEHHBIX U JIUTEPATYPHBIX TAaHHBIX OOCYyXma-
IOTCSI BO3MOXHBIE MEXaHU3MBI PEryIsIuy LHUPKYJIN-
pYIOIIMM yabanlHOM D3JIEKTpOreHe3a M COKpaTUTEIIb-
HOM (DYHKIINY CKEJIETHOM MBIIIIIBI, BKIIIOUYas BIMSIHUE
Ha aKTUBHOCTb, 9KCIIPECCUIO ¥ CUTHAIBHYIO (DYHKIINIO
Na, K-AT®a3p1. Kpome TOro, oocyknaercs peryJis-
TOpHAasI poJib yabanHa B (GYyHKIIMOHAIBHBIX MYJIBTHIMO-
JICKYJISIDHBIX KOMIIJIEKcax, OOpa30BaHHBIX aibda2-
n3zodopmoii Na, K-AT®a3bl B MecTaX TECHOTO NIPUIE-
raHyvsi MeMOpaHbI K CapKOILIa3MaTU4EeCKOMY PETUKY-
aymy. PaccmarpuBaeTcsl Takoke BO3MOXKHOE ydacTue
LUPKYJIMPYIOIETo yabarHa B IIOIIePXaHUU 3JICKTPO-
reHe3a CKEJIETHOI MBIIIIEI B YCIIOBUSIX HapylIeHUs
JIBUTATEJIbHOI aKTUBHOCTU.

dunancupoBanue padbotel: PH® 18-15-00043.
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OCOBEHHOCTHN ITOHNMAHUNA
ITACCUBHOTI'O 3AJIOTA AETbMMU 5-8 JIET

© 2020r. O. B. Kpyuununa'-*, E. I1. Crankona!, /I. C. TonkaueBa?,
1. M. I'nmitemap', E. 1. I'aibnepuna!
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*e-mail: kruchinina_ol@mail.ru
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CuuraeTcsl, YTO HaBbIK aHAJIM3a CUHTaKcuca op-
MUpYETCsl TI03/IHEEe, YeM CEMaHTUKU — TOJIbKO TOocJie
6—7 net (Friederici, 2011). Bo3pact craHOBIeHUS Ha-
BbIKA TIOHUMAaHUSI JIOTUKO-TpaMMaTUYeCKUX KOH-
CTPYKLIMI PYCCKOTOBOPSIIIUMHU AETbMU JO CUX IOP HE
yCTaHOBJIEH ofgHO3HauHo. llenu Haiero uccienona-
Hus: 1) pazpaboTka u anpodaiysi CTMUMYJIbHOTO MaTe-
puana; 2) oleHKa MOHMMaHUS ITaCCMBHOIO 3ajora
NEeTbMU 5—8 J1eT.

bbit pazpabotaH CTUMYJIbHBIN MaTepuas, BKJIO-
yaBmmii: 1) 336 npeanoXeHuit ¢ NpIMbIM TTOPSIAKOM
cyioB B aKTUBHOM (A3) u maccuBHoM (I13) 3anmore. B
KauecTBe 00beKTa U CyObeKTa NeCTBUS B Mpeaioxe-
HUSI ObLIM BKJIIOYEHBI Tapbl OMYLIEBJIEHHBIX CYIIE-
CTBUTEJIbHBIX, COATAHCUPOBAHHBIX MO POAY, CKIIOHE-
HUIO, KOJIMYECTBY CJIOTOB U YaCTOTHOCTH; NEeHCTBUS
0003HaYaIMCh T1arojgaMu v MpUYacTUSIMU COBEPIIEH-
HOTO BUJA, TOAXOASIIIMMU TI0 CMBICIY K CYIIECTBU-
TeAbHBIM. 2) 118 CI0KeTHBIX KAPTUHOK, COOTBETCTBYIO-
IIMX COAEPXKaHMIO TIPEMIOXKEHNN (M300pakeHnsT BbI-
POBHEHBI IO pa3Mepy, LIBETY, NeTalu3aln).

B onnaliH-TeCTUPOBAaHUU TIPUHSJIM YYacTUE JETU
6e3 peuesoit natonoruun: 5—6 et (N = 16, cp. Bospact =
6.1 £ 0.6, 8 neBouek) u 7—8 ner (N = 19, cp. Bo3pact =
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7.7 £0.7,9 neBouek). McribiTyeMblit TOJDKEH BRIOUPATh
KapTUHKY, COOTBETCTBYIOIIYIO II0 CMBICITY IIPEIbSIBIIsI-
eMOMy Ha ciyx npemioxeHnuo. McciaenoBanmne ObUIO
pazneneHo Ha 8 cepuii. B ogHYy aKcnepuMeHTaIbHYIO
cepuio Bxomwio 42 1po6knl (1o 21 mpeanoxenuio A3
u I13).

HeTtu 5—6 neT B cpeqHeM MPUHUMAIIY IPaBUIBHOE
peurenue B 84.9% caydaeB, netu 7—8 et — B 94.4%.
V neteii o6eux rpynn MoOHUMaHUe JTOTUKO-TpaMMaTH-
YeCKMX KOHCTPYKIINIA C TTaCCUBHBIM 3aJI0TOM BEI3BIBA-
JIO GoJbllle 3aTPYOAHEHU, YeM ¢ aKTUBHBIM (5—6 JeT:
60% ommboxk npunuiock Ha ITTT 1 40% nHa AIT, 7—8 ner:
66.6% n 33.4% cootBeTcTBeHHO). CKOPOCTh peakIInu
B IByX BO3PaCTHBIX IPyIMax TakKe pasjindaeTcs: IeTU
5—6 JeT MpUHUMAIOT MpaBWILHOE pelieHue 3a 2.45 =
*+11c,a7-8 ner — 1.88 = 0.8 ¢c. Takum obOpa3zom,
1) paspaboTaHHBII CTUMYJIbHBIM MaTepuall pejcBaH-
TeH JJIs1 OLieHKM NoHuMaHus 13 u OyaeT ucnosib3o-
BaTbCs B OaJbHEHIINX HEUPO(DU3MOIOTNIECKUX HC-
clIeIOBaHUSX; 2) yKe B 5—6 JileT ypoBeHb MOHVUMAaHUS
I13 gocTtaToyHO BBICOK, OHAKO MPOJOJIKAET COBEP-
IIEHCTBOBAThCS K IIIKOJILHOMY BO3pacTy.

®dunancupoBaHue padboTel: PODU 19-013-00923 u
roc3amane MDD PAH.
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PEIIEIITOP- 1 TPAHCIAYKTOP-AKTUBUPYEMBIE MEXAHN3MbI
MOAYJIAIINN MEJIJEHHBIX HATPUEBBIX KAHAJIOB
HOILIMLIEIITUBHOI'O HEMNPOHA: OT KBAHTOBOXUMUWYECKUX PACYETOB
J1O0 KIMHNYECKHUX I/ICCJIE,Z[OBAHI/Iﬁ
© 2020 r. B.B. Kpsios!-*, 1. B. Porauesckmii!, B. A. Ilennusiinen’,

C. A. ITomzoposa!, B. b. I11axosa!

' @rBYH Huemumym gusuonoeuu um. M.I1. ITaérosa PAH, Cankm-Ilemep6ype, Poccus
*e-mail: krylovby@yandex.ru

DOI: 10.31857/50044452920070748

WccnemoBaHbI OTBETHI IEPBUYHOIO CEHCOPHOTO HEli-
poHa Ha Bo3aeiicTBue KOMeHOBOI KUcaoThl (100 HM) u
HAHOMOJISIDHBIX KOHIIEHTpaluii yabaumHa, KOTOpbIE
COOTBETCTBYIOT €ro JSHIOTCHHBIM KOHIIEHTPALUSIM
(BY). MeTonamu nokajibHOI bUKcaluu IOoTeHIIana,
aTOMHO-CWJIOBOI M KOH(POKaITbHOM J1a3epHOI CKaHU-
pymoleii MUKPOCKOITMM, KBAHTOBOXMMMWYECKHUX pac-
YEeTOB YCTAHOBJIIEHO, YTO BO3ACUCTBUE DY MPUBOAMIIO
K YBEJUYEHUIO XKECTKOCTU HEHpOHA M K CHUKEHMIO
MHTEHCUBHOCTHU (pIyopeceHIINM aHTUTEI K KaHajJaMm
Nay1.8 B HelipoHanibHOIT MeMOpaHe. JleiicTBue Kkome-
HOBOM KWUCJIOTBI HE IMIPUBOANJIO K BO3HUKHOBCHUIO
aTux 3¢ PekToB. O0a areHTa BEI3BIBAJIM CHIDKECHUE 10~
TEHLIMAJIOYYBCTBUTEJIBHOCTH YKa3aHHBIX KaHaJIOB.
IIpoBeneHO cpaBHUTENIbHOE HCCIeAOBaHUE BHYTPHU-
KJIETOYHBIX KaCKaI0B, IEPBbIil 13 KOTOPBIX PELEHTOP-

OMnoCpeaOBaHHO 3aITyCKAeTCsI KOMEHOBOM KMCIOTOM, a
3aIyCK BTOPOI'O MPOMCXOOUT OJIaromapsi CBSI3bIBAHUIO
DY ¢ Na, K-AT®a30i1, BEIOIHIIONIEH 31eCh (YHK-
LUIO TPAaHCAYKTOpa CUTHaja. Y CTAaHOBJICHO pa3jindyue
9THUX HCCJIeMOBAHHBIX CUTHAJIBHBIX KacKamoB. [lomy-
YeHHBIC PEe3yJbTaThl ITO3BOJIMJIN BbICKA3aTh IIPEIITIO-
JIOXKEHHE O TOM, YTO 00a areHTa MOTryT ObITh Oe30mac-
HBIMU 1 3(pHEKTUBHBIMM aHAIBICTUKAMU, MOIYJIUPY-
OIUMHA HOepenadyy uHopMauun B addepeHTHOM
3BEHE HOLIMLICIITUBHOM CUCTEMEI (KOMEHOBAasI KMCJIOTa
YCHEIIHO IIPoIIlIa IIepBYIO (hpa3y KIMHUIECKUX MUCCIIe-
IOBaHWII KakK JeKapCTBEHHAasT CyOCTAaHIUSI HOBOTO
aHaJIbIeTUKA).

dunancuposanue paboter: PODU 18-015-00079.
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POPMUNPOBAHUME BTOPUYHOI'O UMMYHOJIAE®PUIINUTA V¥V BbIYKOB,
OTJIOBJEHHBIX B CEBEPHOM YACTU KACIIMMCKOI'O MOPS

© 2020r. B.B. Ky3uk'*, T. 10. Bopucosa?, II. I1. I'epackun
' @IEYH Hucmumym 360a104uonnoii pusuonoeuu u ouoxumuu um. .M. Cevenosa PAH, Canxm-Ilemep6ype, Poccus
2 Acmpaxanckuii cocydapcmeennsiii mexuuueckuii yuugepcumem, Acmpaxans, Poccus
*e-mail: kuzikvv@mail.ru
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Llens HacTosIIIEH pabOTHI COCTOSIIa B TOM, YTOOBI
BBLISIBUTH afallTUBHbIE U3MEHEHUSI B (DOPMUPOBAHUU
BTOPUYHOTO MMMYHOAeMhUIIMTA Y OBIYKOB, OOUTaIO-
mux B poccuiickom cektope CeBepHoro Kacrus.

Martepuan Ajas MCCIeIOBaHUII cCOOUpa JIETOM
2018r., B 4yeThIpex paiioHaxX, KOTOPHIE OTJINYAIUCh
rmyouHamu. IlepBbIif paiiloH — BOCTOYHEE OCTpOBa
Mautbrit ZKemuyxHbIii ¢ iyouHaMu 3—8 MeTpoB, BTO-
poii — ceBepo-3anagHee 6aHKK KynannHcKasi, ¢ niyou-
Hamu — 10—12 M, TpeTHit — Ha I0XXHOI rpaHnlle OaHKN
Boabirag XKemuyxHast ¢ riayouHamu 6—10 MeTpoB u
YeTBEepThIi — I0TO-BOCTOYHEE 3TOU OaHKU Ha Tyou-
Hax 13—16 M. McciaengoBaHue NMpoOBEOEHO HA OCHOBE
HOBOTI'O TI0JX0Ja B U3yYeHUU UMMYHHOU CHUCTEMbI —
BBISIBJIEHUE B OMOJIOTUYECKUX KUIKOCTSIX €CTECTBEH-
Horo nHruoupyiomero ¢gakropa (EUD). Cynpeccus-
Hoe neiictBue EMM® Ha oOpa3oBaHUE aHTUTE HECIIe-
1M(UYIHO, BpEMEHHO 1 00paTUMO U MPSIMO KOppeJiu-
pYeT C BbIPaXKEHHOCTbIO MHTMOUPYIOIIEH aKTUBHOCTHU
Ouoornyeckux >kuakocteili. Hanuyue BTOpUMYHOIO
UMMYHOAehULINTA SIBISIETCS ONHUM U3 PaHHUX TPU-
3HAKOB BO3HMKHOBEHMS MaToaornuu. I1poodnl coopaHbl
1 o6paboTaHbl oT 160 ocoGeii ObIYKOB pona Neogobius
(OBIYOK KPYIUISIK U MECOYHUK) Oe3 pasneseHus: ux 1o
BUJOBOI MPUHAAIEXKHOCTU, T.K. IPOBENEHHbIE paHee
VICCJIEIOBAHMSI, HE BBISIBUJIN Y ObIYKOB BUIOBBIX OTJIV-
YUii B ypOBHE BTOPUYHOTO UMMYHOAE(pUIIUTA.

COBOKYITHOCTb TIOJIyUeHHBIX JAHHBIX CBUIETEJIb-
CTBYET O TOM, UTO (POPMUPOBaAaHUE UMMYHOIE(UIIUTA Y
OBIYKOB, OOMTAIONIMX B pa3IWYHBIX pailoHax CeBep-
Horo Kacnusi, mpoucxoaut noBcemectHo. [Ipu 3ToMm
MMeEEeT MECTO MEXT0/10Basi U3BMEHYMBOCTb 3TOTO MOKa-
3aresisi, TPeHI KOTOPOro Y phIO B TPEX U3 YEThIpeX paii-
OHOB MCCJIeAOBaHMIA HaIlpaBjieH Ha ero yBeJIMYeHue.
Bosee BbicokMit ypoBeHb UMMYHOe(bUIIMTA OTMEYaI-

cs1'y pbIO M3 3aITafHBIX PAafOHOB POCCUMCKOTO CEKTOpa
CesepHoro Kacrust: y o. Madbrit 2KeMuy>KHBIIA 1 OaH-
k1 bonbsmasg KemuyxxHast, reorpadru4ecku pacrioio-
JKEHHbIE€ OJIUH MOJI APYTHM, T.€. C CeBepa Ha IoT. Y HUX
copMUPOBAIICS UMMYHOJEMUIIUT CPEIHEr0 YPOBHSI.
V OBIUKOB U3 10T0-BOoCcTOUYHOM yacTu CeBepHoro Kac-
Musi, BBUIOBJIEHHBIX Ha akBatopuu 6aHku KymajiuH-
cKasi, BTOPUYHBIM UMMYHOAEMUIIUT Y UCCIETYyEeMbIX
pBIO olleHWBaIcd Kak HU3KUii. K ociiabieHno UMMyH-
HOI cucTeMbl U (POPMUPOBAHUIO BCIEICTBHUE 3TOTO
BTOPUYHOTO UMMYHOIe(pUIIMTA, KaK ITPaBUJIO, TIPUBO-
AT IJTATETBHO COXPAHSIOLIECHd BO3AEICTBUS Ha Op-
TFaHU3M CTpeccupyloiux (GakTopoB, B TOM YUCIIE TOK-
CUYECKOTO xapakTepa. B kauecTBe MexaHM3Ma TaKUX
W3MEHEeHUl paccMaTpuBaeTcCsl CHUXKeHUE aKTUBHOCTH
CUCTEMBl JETOKCUKAIMU KCEHOOMOTHMKOB M3-3a
ocjiabjieHUs1 aHTUOKCUIAHTHOM CUCTEMbl Y XKUBOT-
HBbIX, BCJIEICTBUE YETO UMEET MECTO HAKOILJIEHUE CBO-
OOMHBIX paIWKaIOB B UX OpraHU3ME WM M3MEHEHUs B
oOMeHe BEIIEeCTB.

Takum 06pa3zoM, ypoBeHb BTOPUYHOTO UMMYHO/Ie-
¢duirTa y ObIYKOB SIBJISIETCSI MAPKEPOM HE TOJIBKO CO-
CTOSTHUSI UMMYHHOM CUCTEMBbI, HO U MeTa0OINYECKO
GbyHKIIMU, W3MEHSIOIIeHCs 1o XPOHUYECKUM BO3-
JIeicTBueM cTpecc-¢paKToOpoB B (popMe TOKCHUUECKUX
BELIECTB, 3arpsIBHSIONINX UX cpeny oouTtanus. Mcxons
M3 BTOTr0, OBIYKM M3 aKkBaTOpuii y 0. Manblit KeMayx-
HbIA 1 O0aHKM bosbiias KemuyxkHasi, ©Meau OoJiee
XyAuid (hU3NO0JIOTUYECKUIA CTaTyC, YeM DPbIObI, BbI-
JIOBJICHHbIE BOCTOUYHEE, B pailoHe y 0anku KynanuH-
ckasi. BoaM0oXHO, 3TO CBSI3aHO C 3arpsiI3HEHUSIMU, MO~
CTYyIaloIIMMH1 BMECTE C aBOJAKOBBIMU BojamMu p. Bos-
TH, B OOJBIIEI CTETIEHU TTOCTYITAIOIMMU B 3aTlaTHbIe
paitonsl CeBepHoro Kacrms.
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N3MEHEHUSA ITAPAMETPOB CHA B MOIEJIN
XPOHUYECKOI'O HEJAOCBIITAHUA Y KPbIC
© 2020r. H. C. Kypmazos'-*, M. A. I'yzees!, B. B. Cumonogna!, 10. ®@. ITactyxos!
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B coBpeMeHHOM 00111eCTBE MHOT'ME JIIOA UCTIBIThI-
BalOT XPOHUYECKMII HEJOCTATOK CHA, YTO B OymyIIeM
MOXKeT NpUBOIUTH K psay Hapymenuii B IIHC. IIpu-
YUHBI 3TUX HApYIIEHUI He 10 KOHIA SICHBI, HO MOTYT
OBITh CXOOHHEI Y JIFOAEI M XUBOTHBIX, YTO JIejIaeT IIep-
CIIEKTUBHBIM UCHOIb30BaHNE XXUBOTHBIX MOAEICIH He-
JOCBITIAHUSI. .

Llenp MccnenoBaHWSI: U3YYUTh BIUSIHUE XPOHMYE-
CKOI'0 HEJIOCHITaHUS Ha apXUTEKTYPY U Ka4eCTBO BOC-
CTAaHOBUTEILHOIO CHAa U CIEKTpajbHBIE XapaKTepu-
ctuky DD B pa3HBIX COCTOSHUSIX LIMKJIA COH-0OIP-
CTBOBaHME y KpPHIC.

DKCIIepUMEHTHI TIPOBOIIIIN Ha caMIlaX KPBIC TTOIy-
asumn Buctap B Bo3pacte 7—8 Mec. HemocTatok cHa
BBI3BIBAJIM MeTo/ioM orpaHuvyeHus: cHa (OC): 3 4 To-
TaJIbHOM JeNpUBallMd CHa M 1 9 TIOKOS B TEUECHUE
5 mHei. Insa nenpuBaliii CHa KJIETKY C >KUBOTHBIM T10-
MelllaJIu Ha Kavatolytocs 1atdopmy (180 06/muH).
Perncrpanuro momicomHorpaMmmel (331, OMI, B0T)
OCYIIECTBIISUIN C TIOMOIIIBIO TEIEMETPUUECKOTO TaTUM -
ka4ET (DSI, CIIA) no nHayana OC (KOHTpoJib), B 1-¢,
3-u u 5-e cytku nepuona OC, B 1 u 2-e CyTKu Iocie
OC u yepe3s 2 Henenu nocyie OC.

PesynbraThl vccaenoBaHMs TTOKa3aiu, YTO B IIEpU-
OBl ACTIPUBALIMK CHA 01 OOIPCTBOBAHUSI COCTABJISI -
nma 81—-93% ot o0l1ero BpeMeHU perucTpaluu, IT0JIs
OCTaTOYHOro MemjieHHOBoJIHOBoro cHa (MBC) — 3—
5%, napamokcanbHbli coH (I1C) oTcyrcTBOBai. B me-
puonsl okost 1-ro gasg OC obmree Bpems MBC, TIC n
nonst rayookoro MBC moBwIIIaIMCE OTHOCUTEIIBHO
KoHtpost. [Tepuonsl mokost 3 u 5-ro nHeit OC oTanya-
JIMCH COKpallleHueM BpeMeHM I'Ty0oKoro cHa B 3—4 pa-
3a OTHOCUTEJIBHO KOHTPOJISI. B mepBhIe 1BoE CYyTOK MO-
ciie okoHuanust OC norepsitHHoe Bpemst MBC He Boc-
nonHsnock. Jdonst rmy6okoro MBC octaBanack Ha 25%
Huke KoHTpoJis. [IpencraBaenHocts I1C ObLIa TTOBBI-
meHa. OnucaHHble U3MEHEHUSI HOCHIA OOpaTHUMBI
XapakTep M BEPHYJIUCh K KOHTPOJbHBIM 3HAUCHUSIM
CITYCTS 2 HEeIeIIN.

HMrtak, nocneactBueM HEIOCHINIaHUSL —SBJISIIIOCH
yrHeTeHue rryookoro MBC. YuuTbsiBast BBICOKYIO BOC-
CTaHOBUTEIbHYIO LIEHHOCTh Iiryookoro MBC, ero He-
JIOCTAaTOK TIPU XPOHUYECKOM HEIOCBHINTAaHUW MOXKET
OBITh MPUYMHOIN BO3HUKHOBEHUSI META0OOJIUYECKUX U
KOTHUTUBHBIX HAPYIIEHUM TTPU HEJOChITIAHUU.

duHaHcupoBaHUe paboThl: Toc3amanme HUDDb
PAH (AAAA-A18-118012290427-7).
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MEXAHU3MBbI HATPUMYPETUUYECKOTO JENCTBUSA BA3OTOIIMHA,
BA3OIIPECCNHA 1 OKCUTOLINHA

© 2020r. A.B. Kyruna

DI'bYH Uncmumym 360ar04uoHH0I husuonocuu u ouoxumuu um. .M. Ceuenosea PAH, Cankm-Ilemepbype, Poccus
e-mail: kutina_anna@mail.ru

DOI: 10.31857/50044452920070761

TI'opmoHBI Heliporumodunsa yyacTBYIOT B peTYISIIINNA
BOIHO-COJIEBOTO OOMEHAa: Ba30NPEeCCUH U OKCUTOLIMH
Y MITEKOTTUTAIOIINX, BA3OTOLIMH U PSII IPYTUX TIENTUAOB
y IPYTUX IMO3BOHOYHBIX. Y MJICKOIUTAIOIINX OITMCAHO
HaTpUilypeTU4eCcKoe AeMCTBHE KaK HUX €CTECTBEHHBIX
TOPMOHOB, TAK U UHBELIMPYEMOTO Ba3oToLIMHA. OTKPHI-
TBIM OCTaeTCsI BOIIPOC O (PU3NOJIOTUUECKO 3HAUNMO-
CTU TIENITUAOB Helporuriodusa B PEryassluu pead-
COpOLMM HATPUS B IIOYKE U O TUTIAX PELIETITOPOB, OMO-
CPEeOYIOLINX 3TOT (P DEKT.

B akcrmiepuMeHTax Ha KpbIcaX COIOCTABJIEHO Jeii-
CTBHME Ba30TOLIMHA, Ba3oINpecCMHa U OKCUTOILIMHA B
muamna3oHe 103 0.05—0.15 HMOJIb/KTI M U3y4YeHa DKC-
Kpelys Ba3oMpecCuHa U OKCUTOIIMHA C MOYOM TTocie
Harpy304HbIX Mpo0 C TepopaibHBIM U BHYTPUOpPIO-
mHHBIM BBeneHueM 0.9% u 2.5% pactBopoB NaCl.

Hau6Gonee BeIpaxkeHHOE YCUIIEHHWE SKCKPELIMU Ha-
TpUs MOYKaMU BbI3BaJl Ba30TOLIMH, MEHbIIIee — Ba30-
MIpPEeCCMH U OKCUTOUMH. I[IprMeHeHre KIMpeHCOBBIX
MOAXOMOB U UCHOIb30BaHUE CEICKTUBHBIX AaHTATOHU -
CTOB Pa3HBIX MOATUIIOB PELIETITOPOB TOPMOHOB HEpo-
rurodr3a NO3BOIMIO 3aK/IIOUYNTh, YTO IPU IeCTBUM
Ba30IIpecCrHAa MPOUCXOAUT U3MEHEHe peadbcoponu
HaTpusl B JIMCTAJILHBIX oTaeiax HedpoHa, 3¢p@PeKT

ornocpenoBaH Vla peuentopamMu. OKCUTOLMH BIUSET
Ha TPaHCIIOPT HATPUS B IIPOKCUMAJbHOM KaHaJIbIe
HedpoHa, aKTUBUPYS COOCTBEHHBIE perenTopbl. bo-
Jiee BBIpaXK€HHOE, YeM Y €CTECTBEHHBIX T'OPMOHOB,
JIeliCTBME Ba30TOLIMHA Ha SKCKPELMIO NIOHOB HATPUS Y
KpBIC, TTO-BUINMOMY, OOYCITOBIEHO U3MEHEHUEM pe-
abcopOILI MOHOB M B MIPOKCUMAIbHOM, U B TUCTAJIb-
HOM otaenax HedgpoHa. Hatpuitypes, MHOIyIMPOBaH-
HBIIf BA30TOLIMHOM, YMEHbIIajCI Ha (poHe G1oKaabl 1
pelenTopoB OoKcUTonMHA U Vla-peuentopoB. BriBe-
JIEHe C MOYOIi Ba30oIIpeccrHa B HAaMOOJIbIIIEI CTEIIEH!
BO3POCJIO TTOCJIE BBENEHUS] THUIIEPTOHMYECKOTO pac-
tBopa NaCl (He3aBUCUMO OT IMyTH BBEACHUS), a 9KC-
KpelLsl OKCUTOLIMHA OblIa BBIIIIE ITOCIIE IepopaIbHbIX
HArpy304HbBIX IPOO MO CPaBHEHUIO C BHYTPUOPIOIINH-
HBIMU.

TakuM o6pa3oM, CTUMYJBI IS CEKPEIMU Ba3o-
MpecCrHa U OKCUTOIIMHA TTPU TTOJIOXKUTETbHOM baaH-
ce HaTpusl pa3jIMyHbl, KaK U MEXaHU3MbI UX IeiiCTBUS
Ha moyky. O6a ropMoHa Helporurodusa y4acTBYIOT B
peryisamnuu 6ajiaHca HaTpus M MOTYT YCUJIMBATh Neii-
CTBHUE IPYT Ipyra.

®dunancupoBanue padbots: PH® 18-15-00358.
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BPEMEHHOE ITOBBIHIEHUE DKCITPECCHUMUA ITPO-, 3PEJION
n HEHPOHECCHPYEMOﬂ ®OPM BDNF B IIPE®POHTAJIBHOM KOPE
HEOHATAJIBHBIX KPBICAT USMEHSAET TPEBO2XKHOCTD
N AEITPECCUBHO-ITIOAOBHOE ITOBEJAEHUME B IOBEHNJIBHOM BO3PACTE
YEPE3 OTYETJ/INBO PASJIMYMUMOE U3MEHEHUE TPAHCKPUIITOMA
© 2020r. [O.A.JIanmakos!*, E. B. Cyxapesa', B. B. By/biruna’,

T. C. Kaiuuuna', C. 1O. 3oaorapesa?, E. B. /Ienucos?

' @TrBEHY ®edepanvhuiii uccaedosamenvcruii yenmp Hucmumym yumonoeuu u eenemuxu Cubupckozo omdenenus PAH,
Hoesocubupck, Poccus
2@I'BYH Tomckuii HAYUOHAABHBLL UCCACO08AMENLCKULI MEOUUUHCK UL uenmp PAH, HUH Oukonoeuu, Tomck, Poccus
*e-mail: dmitriylanshakov@gmail.com

DOI: 10.31857/50044452920070785

AXTUBHOCTh HEHPOHOB IIpe(PPOHTAILHON KOpPBI
UIpaeT pelIalolylo pojib B MEXaHU3MaX YCTOMUMBOCTU
K JENpecCUBHO-MOAO00HOMY MoBeAeHUI0. OgHaKo Ha
(YHKIIMOHMPOBAHME adalTUBHBIX CHUCTEM MO3ra BO
B3POCJIOM BO3pacTe BIMSIIOT HETIOCPEACTBEHHO Mpe-
IIECTBYIOIIMIA OHTOTEHE3 U CTPECCOPHBIE BO3MECTBUS
B €ro KpuTudeckue nepruoapl. OTHUM 13 TEHOB U3Me-
HEHME BKCIPECCUX KOTOPOTO OBl MOT Jia CBSI3aTh IPO-
rpaMMUPYIOIINA 3(D@PEeKT CTPECCOPHBIX BO3ACHCTBUI
B paHHUI MOCTHATAJbHBIA MEPUOM SIBIISICTCS MO3TO-
Boit HelipoTpodpmueckuit pakrop BDNFE. BDNF cun-
Te3upyeTcs B BUAe NpodOpMbI U TIpeTEpHEeBAET CITOX-
HBII1 IPOLECCUHT KJIETOUYHBIMH IIPOTEea3aMU B 3PEIYyIO
dopmy. Kaxxmas u3 ¢popM okaspIBaeT CBOE JIEHCTBUE
yepe3 CBOM THUIT pelenTopoB. s Toro 4ToObl y3HATh
KaKoe BIWSIHME OKa3bIBaeT Kaxpas u3 ¢opm Bdnf B
HeoHaTaJIbHOM TIpedPOHTATBHONM KOpe, IIPHU TTOMOIIN
TET-ON 5neHTUBUPYCHBIX BEKTOPOB CIEIM(PUIECKU
9KCIIPECCUPYIOIINXCSI B HEMpOHAaX, B HEOHATaJIbHOI
MeauaabHO# npedpoHTanbHOM Kope (mPFC) kpricaT
ObLTa 3aIyllleHa 3KCIIPECCHUsl C TPEThETO MO BOCHMOM
nmeHb xum3Hu 11po- (LV-proBDNF), 3penoit (LV-BDNF),
a taxke myranTtHoil (LV-proBDNF _mut) — He cmo-
cobHoii npoueccuHry ¢opmbel BDNFE. YausutenbsHo,
HO BpEMEHHOE IIOBBIIIEHHE SKCIIPecCUM BceX (opm
MPUBOIMJIO B TOM WJIX MHOM Mepe K ITOBBIIIICHUIO Tpe-
BOXHOCTHA U AEHPECCUBHO-TTOJOOHOTO TIOBEICHUS B
IOBEHIWILHOM Bo3pacTe. OmHako, HanboJiee TOCTOBEP-
HbIe M3MEHEHUSI MOBEASHMsSI OKa3bIBaja 3KCIIPECCUs
3peJioit GopMbl. HTOOBI y3HATH OCHOBHBIE T€HBI MUIIIE-

HU, U3MEHEHMs IKCIIPECCUM KOTOPBIX MOTYT IIPUBO-
IUTh K TAKMM CIBUTaM ITOBeIeHMsI, ObLUI IIPOaHAIN3U -
poBaH TPAHCKPUIITOM MpedpPOHTAJIbHOII KOphI Ha
BOCBMOI IeHb KM3HM, MOCJIE IIEeCTUIHEBHON MHIYK-
UM 3Kcnpeccuu. BpeMeHHOe yBelnndeHre 3KCIIpec-
cuu pasmmaHbIX hopm BDNF nmpuBomiiio K oT4eTImBO
pa3sTMYHBIM M3MeHeHusIM TpaHckpunrtoma mPFC.
BKcrpeccus 3pelioit opMbl IPUBOAMIIA K NU3MEHEHM -
sIM B TIOBEJICHUM TJIABHBIM O00pa30M 3a CUYeT yBeJImue-
Hug skernpeccnn Gtf2ird2 — reHa ¢cBsI3aHHOTO C CUH-
npoMoM BubsiMca, a Takke C BBICIIMMM MCHOJHU-
TeIbHBIMA (PYHKLMSIMH Yy dejoBeka. Takke B ciydae
LV-BDNF nabmonmanuce npu3HaKA aKTUBauum M2
MUKPOIJINHU U TTOBBIIEHUS 3Kcrpeccnn Mrcl. OcHOB-
HBIMU MUIIEHSIMU, CBSI3aHHBIMU C HEBPOJIOTMYECKU-
mu pacctpoiictBamu proBDNF asismuce Ank3 u Syt3.
DKcrpeccus TIpo- 1 3pesioit GopMBI OKa3bIBajia aH-
TaroHucTu4Yeckue 3(p@PeKThl Ha IKCIPECCUIO TEHOB,
CBSI3AHHBIX C NEPBUYHOM PECHUYKOM HEWPOHOB.
ITpodopma npuBoaMIa K YBEIUUYECHUIO TE€HOB, PO~
MOYTHUpYIOLIUX LuianoreHe3s Wrap73. 3penas dpopma,
Ha00OPOT yBeINUMBaIa SKCIIPECCUI0O HETaATUBHOIO pe-
ryastopa nuianoreHe3a Ccpll0. OCHOBHBIMU MMUIIIE-
HIMM MyTaHTHOM ¢opmbl Obutn Grid2ip, Mtmr6,
Spgll. Mytaiuu B Spgll BEI3BIBAIOT HACIEICTBEHHYIO
CYIOPOXKHYIO Maparuieruio.

®dunHaHcupoBaHue padboTel: PODU 18-315-20028,
BromxeTtHsiii mpoekT 0259-2019-0003-CO01.
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TITIMO®ATUNYECKAA CUCTEMA I'OJIOBHOI'O MO3T'A 1 CTAPEHMUE:
POJIb B PA3BBUTUU HENPOJETEHEPATUBHLBIX 3ABOJIEBAHUN

© 2020r. K.B.JJammmua'*, . B. Ekumona!

' @IEYH Hucmumym 360a104uonnoii pusuonsoeuu u ouoxumuu um. .M. Cevenosa PAH, Canxm-Ilemep6ype, Poccus
*e-mail: ksenia.lapshina @gmail.com

DOI: 10.31857/S0044452920070797

B 2012 r. 6611 0OHapyXXeH YHUKAJbHBIM MeXaHU3M
“caMOOUYMCTKM” MoO3ra, MOJYYMBIIMK Ha3BaHUE
“rrmmMdarndeckass cucreMa”. JIMKBOp ITOCTYIIaeT IO
nepu- U Tapa-apTepuajbHbIM MPOCTPAHCTBAM B Ma-
PEHXMMY MO3ra, CMeIllINBaeTcsl ¢ UHTEPCTULIMATIbHOMN
>KUAKOCTbIO, cofepKallleil pa3TMYHbIe TTPOIYKThI XKU3-
HEAESITETbHOCTU KJIETOK MO3Ta U 3aTeM uepes3 Iapa-
BEHO3HOE MPOCTPAHCTBO BBIBOAUTCS K MOBEPXHOCTU
Mo3ra, obecrieyrBasi KJIMPEeHC TMapeHXUMbl. BaxHyto
posb B GYHKIIMOHMPOBAHUM ITUMQaTUISCKOI cHUCTe-
MbI UTpaeT BOJAHBIN KaHas akBaropuH-4 (AQP4), pac-
MOJIOXKEHHBIH, TTaBHBIM 00pa3oM, Ha MEePUBACKYJISIP-
HBIX OTPOCTKaX aCTPOLIMTOB, U 0OecIieunBaloIii 1BY-
cropoHHuit obmeH xunkoctu (Iliff et al., 2012).
YcTaHOBJIEHO, YTO CTapeHue OKa3blBaeT 3HAUYUTEJb-
Hoe BAusiHUEe Ha 3(pHeKTUBHOCTh PYHKIIMOHUPOBA-
HUS TIUM@PaTUUECKO CHCTEMBI: C BO3pPacTOM
yMeHbIaeTcs KoimdectBo AQP4 Ha HoXKax acTpo-
IIUTOB, 3JJACTUYHOCTh CTEHOK COCY/IOB MO3ra U WH-
TEHCUBHOCTb Myjbcalluu, 3¢pHEeKTUBHOCThL OOMEHa
JIMKBODP/UHTEPCTULIMANIBHASL KUIKOCTb W KJIUPEHC
BBeaeHHoro Tpeiicepa (Kress et al., 2014; Da Mesquita
et al., 2018). Kpome Toro, npu ctapeHUn MPOUCXOIUT
HapyllleHle IpoTeocTa3a, MPUBOAsIIee K HaKOIIe-

HHIO OEJIKOB C HEeTIPaBWJIbHOM YKJIAIKOM, B TOM YHCJIe
U TOKCUYHBIX (opM [-aMmionna U o-CUHYKIEWHa
(Labbadia, Morimoto, 2015). CouetaHue U30bITOUHO-
IO HaKOIUIEHUSI OEJIKOBBLIX arperaToB M HapylleHMUs
KJIMpEeHCa B CTapelolleM MO3Te SIBJSICTCS BasKHBIM
daxkTOpoM, MpeapacIiojaraloliiM K HapyIIeHUIO Me-
XaHU3MOB TUIACTUYHOCTY MO3Ta, Pa3BUTUIO Helpoae-
reHepaTUBHBIX 3a00JIEBAaHUI UM YCKOPEHUIO UX IMPO-
rpeccupoBaHus. B mabopaTopuu cpaBHUTEIBHOM TeP-
MOGU3UOJIOTMU HAaYaThl UCCIESIOBAHUS 110 U3YYECHUIO
ponu AQP4 B pa3zBuTHUM HEMpoIereHepaTUBHOTO TIPO-
necca B Moaeau oojie3nu IlapkuHcoHa y kpeic. Takum
oOpa3oM, HanbHellnee H3y4eHUE TIMM@aTudecKoi
CHCTEMBI TIpeCTaBsIeT cO00i 0OUeHb aKTyaJIbHOE Ha-
MpaBlIeHUE, KOTOPOE, BEPOSITHO, MOXKET BHECTHU OOJIb-
IO BKJIAA B IOHMMaHUE (PYHKIIMOHUPOBAHUS 3a-
IIMTHBIX MEXaHU3MOB MO3Ta IPU pa3IMYHBIX ITaTOI0-
TUYECKUX COCTOSTHUSIX Y BBISIBUTh HOBbIE MUILIEHU IJIST
pa3paboTKU TepaneBTUUECKUX ITOOX0I0B, HATIPaBJIeH-
HBbIX Ha OCTAHOBKY W/WJIN 3aMellJIeHUe HelipoaereHe-
paTUBHOTO TIpoliecca.

dunancupoBaHue paboThl: roc3agaHue MODB
PAH (AAAA-A18-118012290427-7).
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DBOJIIOIINA 110 4. JAPBUHY U 110 JI.A. OPBEJIN
©2020r. B. ®. JleBuenko'*, B. B. MeHmyTKun'
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Pemennem, kakuM obpa3oM cBsS3aTh 3TU pas3Iny-
HBIe TIOAXOIbI, MOXET SIBJISIThCSI TIPpEACTaBIeHUE O KO-
onepoHax (JleBueHko, 2012) — nuHaMu4ecKux yHK-
LIMOHAJIBHBIX CTPYKTYpax, CYIIECTBYIOIIUX TOJbKO B
pe3yibTaTe MOCTOSTHHOTO TPOTEKAHUSI COTJIaCOBaH-
HBIX IIPOLIECCOB, CITOCOOCTBYIOIINX COXPAHEHUIO 3TUX
CTPYKTYP M HEOOXOOUMBIX ISt 3Toro pyHKumit. K cn-
cTeMaM TaKOro TUIIa OTHOCSITCS JIIOObIE XKUBBIE CUCTE-
Mbl OpPTaHU3MEHHOI'O YPOBHSI, a TaKXXe HaaopraHu3-
MEHHbBIE CUCTEMBI, 00IadaoIe CBOMCTBOM CaMOCO-
XxpaHeHuss (K HUM OTHOCHUTCAI u Ouocdepa). Mx
W3MEHEHUST MOXHO 00CYKIaTh KaK BOJIIOLINIO KUBBIX
CUCTEM U UX CTPYKTYp Mo JlapBuUHY, HO TakKxKe M KakK
COTJIACOBAHHYIO C 3TUM 3BOJIIOIINIO (DYHKIUI, obec-
MEYMBAIOIINX COXpaHECHUE BCEro 1IeJI0ro B T. Y. U ca-
MUX GyHKUIU. VIHade roBopsi, — KaK 3BOJIIOLIUIO TI0
JI.LA. Opbenmn.

628

IMo3nHee Mbl MPUIILTK K BBIBOAY, YTO, pacCMaTpU-
Basi KOOTIEPOHBI COBMECTHO C OKPYKalOIIe cpeaoi,
KOTOPYIO OHU U3MEHSIOT B IIPOIIECCe CBOEU XXU3Heae-
SITEJIBHOCTHU, CJEAyeT TakXke OOCYXIaThb U CUCTEMBI
KOOTIepOH-cpeia (3TO MOTYT ObITh HE TOJIBKO O1O0JIO-
TMYEeCKue CUCTEMBI, a, Halpumep, U DKOHOMUYE-
ckue). B ogHMX ciydasx 3BOJIOLIUSI TaKUX CHUCTEM
MPUBOAUT K BO3HUKHOBEHUIO HOBOTO YCTOMYMBOTO
KOOIIEpOHA, B APYIUX ClIydasdgX — K IIOCTEIIEHHOMY
pa3pyllieHWIO TepBOHAYalbHON Cpellbl U UCXOAHOTO
kooriepoHa. KoonepoH, 3BoJIIOIUS KOTOPOTO pac-
CMaTPUBAETCSI COBMECTHO C UBMEHEHUSIMU OKPYKalo-
meit ero cpeasl, B.B. MeHIYTKWH MpeaIoXI Ha3bl-
BaTb OPOETMOHOM.

dunancupoBaHue paboTel: roc3agaHue MODB
PAH.
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BJINAHUE BJIIOKAJIBI HUKOTUHOBBIX PEIIEIITOPOB
N MYCKAPMHOBBIX PELHEIITOPOB
HA CIJIY MBIIIEYHBIX COKPAIIIEHU

©2020r. O.A.Jlenuna'*, U. B. KoBszuna®

L @IBEYH Dedepanvbiii uccredosamenvcruii yenmp “Kazanckuii nayunwiii yenmp Poccuiickoii axademuu nayk”, Kazamo, Poccus
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DOI: 10.31857/S0044452920070803

Panee Ob110 TTOKa3aHO, YTO B MOTOPHBIX CHMHAIICax
JIITYIIKM OJloKaga HUKOTUMHOBBIX PELEINTOpoB o7, a
TakXXe MyCKapMHOBBIX pelieNTOpoB M1 TUITOB MpUBO-
JUT K CHUXKEHUIO aMIUIMTYIbl TOKOB KOHIIEBO ria-
CTUHKMU TP PEIKOM CTUMYJISIIUU TBUTATEILHOIO HEP-
Ba 1 0oJice BhIPAsKeHHOI CUHAIITUIECKOI IeTIpecCcrn B
XO0[e BRICOKOYACTOTHBIX ITa4eK nMnyibcoB (KoBsizamHa
u 1p., 2015, 2018). Llenpio taHHOTO UCCIIETOBAaHUS ObI-
JIO BBISICHUTH, HACKOJIBKO KPUTUYHBIM SIBJISTIOTCS W3-
MEHEHMsI CUHAIITUYECKUX OTBETOB, BBI3BaHHLIE 0JI0-
KaJoii 3TUX pelenTOPOB JJIs MOAAePXKaHUST CUIbI MbI-
IIEYHbIX cokpaleHuii. MccieqoBaHusi MTPOBOAWINCH
Ha M30JMPOBAHHBIX HEPBHO-MBIIIEYHBIX Mpernaparax
nsarymku Rana ridibunda. Bei3BaHHBIE 1 CIIOHTaHHEIC
noTeHIMalbl KoHleBoii mnactuaku (ITKIT) peructpu-
pOBaIICh METOIOM BHYTPHMKIETOYHOIO MHKPO3JIEK-
TPOTHOTO OTBEACHUS B YCIOBUSIX PUTMHUYECKOI CTH-
myJsisinuy auratebHoro Heppa (0.5 mo 100 mwmm./c).
Cuiia MBILLIEYHBIX COKpallleHUIA U3Mepsiach Npy Mpsi-
MO Y HENPSMON CTUMYJISLIMA HEPBHO-MBILIEYHOTO
npernapara JJisl BbISIBICHUSI CUHANITUYECKUX U BHECU -
HanTUYecKUX 3(hpheKToB CCIeayeEMOTo BelllecTBa.

biiokaga HUKOTUHOBBIX PElLIENITOPOB o7 THIMA Me-
TwuMKakoHuTuHoM (10 HM, MLA) mpuBomuna K
CHUXXEHUIO CUJIbI MBIILLIEUHBIX COKpAIlleHUI, HauboJee
BbIPaXXEHHOMY MpPU CTUMYJSIIMM HEpBA C 4YacTOTOM
10 umm./c. TIpu penkoit yacToTe CTUMYJISILIMM HEpBa
cujia MBILIEYHBIX COKpAIlleHUH Takke CHUXKalach, HO
B MEHbIIEl cTeneHu, a Ipu Oosee BbICOKUX (50—
100 umrI1./c) yacToTax CTUMYJISILIMU HEPBa CUJ1a COKpa-
LIeHUii B IipucyTcTBUU MLA n10CTOBEPHO HE OTIMYA-
Jlach OT KOHTPOJIbHBIX 3HaueHuli. biokaga myckapu-
HOBBIX pelienTopoB M1 Tuma cejJleKTUBHBIM 0JIOKATO-
pom VU-0255035 (100 uM) He mnpuBommia K
JIOCTOBEPHBIM U3MEHEHUSM CUJIbI MBILIEYHBIX COKpa-
LIIEHUI BO BCEM MCCJIeAyeMOM Arara3oHe 4acToT.

TakuMm 06pa3oM, MOXHO IIPEAIIOI0KHUTh, YTO (-
¢exTHI 0JI0Kagbl HUKOTUHOBBIX PELIEIITOPOB 0.7 U MY-
CKapUHOBBIX perenTopoB M1 THUIIOB Ha CUHAITHYE-
CKYIO Ilepefadyy BO30YXKIEeHHUS B CKEJICTHBIX MBIIIIIAaX
JITYIIKY TI0-Pa3HOMY IMPOSIBIISIIOTCSI B YCIIOBUSIX CO-
KpallleHUST MBIIIEYHBIX BOJIOKOH U IIpU OJI0Kaae co-
KpaTUTEJIbHOII aKTUBHOCTH.

®dunancupoBaHue padbotsl: PODU 20-04-00571a.
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JNHAMMUKA YPOBHA ITPOBOCITAJINTE/IBHBIX IMTOKWNHOB
B CbIBOPOTKE KPOBU ITAIIMEHTOB
C ®APMAKOPE3UCTEHTHOM DIIUJIEIICUEN

© 2020 r. A. B.JIuroBuyenko!**, E. J/I. Baxanosa'->3, O. B. Yucrskosa!
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HeiipoBocnajseHue paccMaTpuBaeTCsI KaK OCHOB-
HOM MOJIEKYJISIPHBIM MEXaHU3M, JIEXaAIlUii B OCHOBE
JIeKapCTBEHHO-yCcTOMYMBOM snmiericuu. [lpu snm-
JIeTICUY NPUYMHON BOCIaJIEHUS B LIEHTPAJIbHOI HEePB-
Hoit cucteme (LIHC) craHOBSATCS MOBpeXAeHUS Te-
marosHledanndeckoro oOapwepa (I'Db). MmmyHo-
KOMIIETEHTHBIE KJIETKM B HOpME (DYHKIIMOHUPYIOT
aBTOHOMHO, HO IIpU HapyuleHHHU liejoctHoctu I'DB
MPOMCXOAUT 3aITyCK KacKaaa MMMYHO3aBUCUMBIX pe-
akuii. K mporpeccupoBaH1IO SMAIENTUYECKUX TIPO-
LECCOB B OCHOBHOM IIPUBOOUT BIIMSIHUE LIUTOKWHOB,
TaK KaK OHM SIBJISTIOTCSI IPUPOTHBIMU ITPO- M AHTUKOH -
BYJIbCAHTAMM.

Ilenp uccienoBaHusT —u3ydeHUE MPOGUIS LIUATO-
KMHOB B IJIa3Me€ KPOBU U BJIUSIHWS Ha HETO HAIWYUS
MPOLIECCOB HEMPOBOCTIAJIEHUS Y MALIMEHTOB ¢ (hOKaTb-
HOI (hapMaKOpEe3MCTEHTHOM AMUIETICUE.

B uccnenoBaHuM NMPUHSIN ydacTue 7 MallMEHTOB C
(bapMaKope3UCTeHTHOM AMNuiericueit u 5 3M0pPOBBIX
JNo0poBoJiblieB. KonnuecTBEHHOE OIpee/ieHUe 1IUTO-
KWHOB, XeMOKHWHOB U (paKTOPOB poCTa yejgoBeka (Bce-
ro 38 mokasaTeieil) B mja3Me KPOBHU UCIIBITYeMBbIX
npooauau ¢ npumeHenrneM MILLIPLEX® MAP mna-
HEJIU aHTUTEJT C TOMOIIIBIO CUCTEMbI MYJBTUTIEKCHO-
ro UMMyHOXUMMUYecKoro aHaimm3a MagPix, “Luminex”
(CHIA). Takke mjist u3y4yeHus MpoleccoB HEpoBOC-
najaeHus ObLIU B3SIThl OMOTITaThl BUCOUHOM KOPHI U Oe-
JIOTO BEIIEeCTBA BUCOYHON N1OJIU, MOJYYEHHBIE OT TeX
Ke manueHToB. [IpoBoauaack olieHKa coaepKaHusl B
oOpasiax ImpoBocHaauTeIbHbIX MeauaTopoB TNF-a,

NF-kB u peuentopa CD95 (FAS). UccnenoBaHue
MAaHHBIX OEIKOB IMIPOBOIIIIOCH MeTomoM Western blot-
ting ¢ TTOCIIeqyIOITNM aHAIM30M U300pakeHUi ¢ T0-
Molibio neHcutoMmeTpuu (Imagel).

V 00oNBHBIX ¢ (hapMaKOPE3UCTEHTHOM BITMICTICHE
OBLI BBLISIBJICH ITOBBIIIEHHBIA YpPOBEHb HUTOKWHOB
IL-1pB, IL-8 u dakTopa Hekposa omyxomu TNFa, kKo-
TOpbIe 00J1aaI0T IPOKOHBYJILCAHTHBIMIU CBOMCTBAMMU.
Nx Tokcuyeckoe BausHue Ha AMPA— u NMDA—pe-
LEOTOPBI MOXET SIBJISITHCSI OMHOM 13 IPUYNH BO3HUK-
HOBEHUSI PE3UCTEHTHOCTM K IIPOBOAMMON MemuKa-
MEHTO3HOU Teparuu. DTO KOpPpeaupyeT C BBICOKUM
ypoBHeM TNFao u aktuBHoit popmbl NF-kB, moBbI-
IIEHHOE COoAepXXKaHNe KOTOPBIX CBUIETEIIBCTBYET O Ha-
JTUYUM  HelpoBocmajieHUsl. BBISIBICHHBIN aedunuT
IL-2 B KpoBU MaLIUEHTOB MOXET IMPUBOAUTH K MOBbI-
MICHUIO IIPOAYKIINY HECKOIBKIX IIPOBOCIIAINTEIBHBIX
LUTOKUHOB, YTO SBJISIETCS OAHOM M3 IIPUYMH HEMpOo-
JiereHepaly TUIIoKaMIIa, TEM CaMbIM Y4acTBYsI B Me-
XaHU3Me dMUIenToreHe3a. Beicokoe cogepxxanue 6ei-
ka CD95 MoxeT roBopuTh 0 XpOHU3ALIMU BOCHAJIH-
TEJBHOTO TMpollecca. TaknuM o0pa3oM MpoTeKaloIue B
IHHC npoueccbl XpOHUYECKOIO BOCHAJIEHUS MOTYT
OBITH BBI3BAHBI ITOBPEXKIAIOIIUM IeCTBUEM ITUTOKM-
HOB U OTpaxKaThCs IIPU JIaOOPaTOPHOM HCCJIeTIOBAHIUM
KA4eCTBEHHBIX M KOJMYECTBEHHBIX XapaKTEPUCTUK
KpPOBH.

®dunHancupoBaHue padotel: PODOU 20-015-00127,
obopynoBanue LIKIT UDDb PAH.
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POJIb CEPOBOJOPOJA B PEI'VIIALINN ®PAZHBIX 1 TOHNYECKUX
COKPAIIEHU JIUM®ATUYECKHX COCYI0B U Y3J10B

© 2020r. I.MN. Jooos"*, XK. B. Henmuomux'-2
' @IEYH Hucmumym gusuonoeuu um. H.11. ITasrosa PAH, Canxm-ITemep6ype, Poccus
2 Georgia Institute of Technology, Atlanta, USA
*e-mail: lobovgi@infran.ru
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Llenb uccnenoBanus: usyyenue poau H,S B peryns-
U COKPATUTEJbHOU AKTUBHOCTU JUM@PATUIECKUX
cocynoB (JIC) u y3noB (JIY), nexaiiieii B OCHOBE X aK-
TUBHOM TPaHCHOPTHOM (YHKIIUW, W HUCCIEIOBaHUE
MexaHu3MoB AeiictBusi H,S Ha miaakombilieyHble
xitetku JIC u kancynsr JIY.

HMccnenoBanue ObLIO MPOBEAEHO Ha M30JMPOBAH-
HbIX cerMeHTax OpbikeeyHbIX JIC U TTojiocKax Karncyibl
opwrkeeyHBIX JIY ObIKOB B Bo3pacte 18—20 mec. Cer-
MeHThI JIC u nojiocku Karicyibl JIY pasMenianu B Ka-
mepe muorpada ¢ garauukoMm crmibl FORT-10, nadop-
mauus ot matuyuka depe3 ALl HernmpephIBHO 3aMChI-
Bajach B mporpamme “Labmaster”. Ilpenapatbt
MOCTOSIHHO OMBIBAJIUCh (PU3MOJTOTUYECKUM COJIEBBIM
pactBopoM cienyromiero cocraBa: MM: NaCl — 120.4;
KCI - 5.9; CaCl, — 2.5; MgCl, — 1.2. NaH,PO, — 1.2;
NaHCO; — 15.5; mmokoza— 11.5.

YcranosneHo, yro NaHS nHayuupyet pacciadie-
aue JIC u JIY. Bemmunnnl penakcauum JIC ¢ coxpa-
HEHHBIM BHAOTEIMEM, U Karcyibl JIY ¢ coxpaHeHHbBIM
CcyOKarncyJsIpHbIM CUHYCOM OBLJIM IOCTOBEPHO OOJIbIIIE
MO CpaBHEHUIO C pejlakcalveil 1e3HI0TeIu3poOBaH-
HBIX JIC 1 monocoxk karcynbel JIY. MHruoutop cuHTa3b!
NO — L-NAME npuBoaui K yMEHbIIEHHUIO pelaKkca-
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uuoHHoro 3¢ dexra H,S. IIpumeHeHre nHIOMETALIU -
Ha 0Ka3bIBAJIO CJIa00e BIMSIHUE Ha BEJIMYMHY peaKkca-
uuu JIC u JIY Ha H,S. [leficTBue nHrubuTOpa pacTBo-
puMoil ryaHunmaTuukiazel — ODQ, wuHruburopa
nporeuHkuHa3bl G — KT 5823 u 61okaTopa AT®-uyB-
crBUTENBHBIX K*-KaHaoB - mnbeHKIaMuaa Ha JeoH-
norenn3upoBaHHbIe Tipenapatsl JIC u JIY npuBoamnio
K BBIPAaK€HHOMY YMEHBIIEHUIO BEJIMYMHBI pelakca-
uuu JIC u kancynbl JIY Ha H,S.

Taxum obpaszoM, ucciieqoBaHue nokasano, yto H,S
criocoocTByeT penakcauuu JIC u Karcynsl JIY nByms
nytssMu. C onHoit ctopoHbl, H,S okasbiBaeT ornocpe-
JIOBaHHBINM penakcupyomuii a¢pdekt Ha TMK, ctumy-
JIUpYs TIPOU3BOACTBO 3SHIOTEJIMOLMTAMM CyOKarcy-
nsspHoro cuHyca NO u aKTUBUPYS] CUTHAJIBLHBIN ITyTh:
andomeauanvrass NO-cunmaza — NO — pacmeopumas
eyanusamauksaza — ylM® — npomeunxkurnaza G.
C npyroit — oH oKa3bIBaeT HETIOCPEACTBEHHBIN peflak-
cupyrommnit a3pdpekt Ha MK karicynsr IV, mHTHONpPYS
dochommacrepasy u MpoajieBast TEM CaMbIM OMOJIOTH -
yeckuii riepuon moiryxku3au ul’ M®. ITomumo 3To0rO0,
H,S npuBoaut K otkpbiBaHU0 AT@®-4yBCTBUTETBHBIX

K*-xaHajaoB, 4TO BeAeT K TUIIEPIIOISPU3ALNN MEM-
opansl TMK JIC u JIY u ux pacciabieHuro.
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BBICTPBIA HETEHOMHBIN D®®EKT AJIbJIOCTEPOHA
B I'TABHBIX KJIETKAX COBUPATEJIBbHbBIX TPYBOK ITOYEK
Y MBIIIEN Ay C MEJAHOKOPTMHOBBLIM TUIIOM OXXHWUPEHUA

© 2020 r. H. C.Jlorsunenko’*, I'. C. Barypuna!, JI. E. KatkoBa', E. 1. CoJieHoB!

'®IrBYH Huecmumym yumonoeuu u eenemuxu CO PAH, Hoeocubupck, Poccus
*e-mail: Ninel49@yandex.ru
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M3BecTHO, UTO B OCHOBE OOJIBIIIMHCTBA TaTOJIOTH-
YeCKUX M3MEHEHMI TToYeK IPY OXKMPEHUH JieXaT He-
TEHOMHBIC MEXaHU3MBbl JEHCTBUS aJbIOCTEPOHA.
(Sowers et al., 2009; Decleves, Sharma, 2015). OgHako
OCHOBHBIE MOJIEKYJISIPHBIE XapaKTePUCTUKH 1 0COOEH-
HOCTHM HEreHOMHBIX 3 (EeKTOB aIbHOCTepPOHA B TJIaB-
HBIX KJIETKaX KOPTUKAJIBbHOTO OTAe/a COOMpaTebHbBIX
TpyookK (CCD) moyek mpu MeJaHOKOPTUHOBOM TUIIS
OXXUPEeHUS UCCIeNOoBaHbl HemocTaTtouHo. Llensio naH-
HOTO UCCJIeNOBaHUS SIBUJIOCh U3yYeHUE OBICTPBIX He-
TeHOMHBIX 3(h(PeKTOB aTbIOCTepOHAa Ha YPOBEHb BHYT-
PUKJIETOYHOro HaTpusl B IaBHBIX KiaeTkax CCD m
9KCIPECCUN DBIUTEJIUAIbHOTO HaTPUEBOro KaHalia
(ENaC), npyHIMAaIONIero OCHOBHOE y4acTHe B TPaHC-
TOpTe UOHOB HATPHsI, Y CAMIIOB MBIIIIEeH Ay ¢ MeJTaHO-
KOPTUHOBBIM TUIIOM OXHUpeHMUs . I OlleHKU ypOB-
Hs BHYTPHKJIIETOYHOTO HATPHUSI UCITOTb30BaJIH METO
dbayopecieHTHOIT MUKPOCKOIIMM C TIOMOIIBIO He-
MPEPBIBHOM perucTpalny GhJIIOOPECIeHIINN KPacKu
Sodium Green, ypoBeub MPHK ENaC uccnemoBanu
metogoM IIIIP B peamsHoM Bpemenu. Cratucruue-
CKYI0 00pabOTKy pe3yJbTaTOB IMIPOBOAUIU C TIOMOIIIBIO

t-xputepusi CtbloneHTa. Peakliusi TJaBHBIX KJIETOK
CCD wmpitteit tmHun Ay Ha anbaoctepoH (10 HM) no-
X0Xa Ha TaKOBYIO, OITMCAHHYIO HAaMU paHee JJIs Mbl-
el KOHreHHOM KoHTposbHOM tuHun C57B1/6] (Jlo-
TBUHEHKO U 1p., 2019). OmgHako npu pe3KoM MOBHIIIIE-
HUJ MOHOB HATpUs B OMBIBaoieii cpene (14—137 MM)
CKOPOCTb POCTa BHYTPUKJIETOYHOTO YPOBHSI HATPUS Y
MBIIIEll Ay B OpHCYTCTBUU anbaocTepoHa (10 HM)
OKazajiach CyIIIeCTBEHHO MeHbIIe, yeM y C57Bl1/6J (0.16 +
+0.04 u 0.28 £ 0.05 cooTBeTcTBeHHO, p < 0.05). Ypo-
BeHb MPHK anbda cyorenmauiisl ENaC B Kope mouek
MBIIIE Ay TaKxKe oKa3ayICsi JOCTOBEPHO MEHbIIIE, YeM
y cam1ioB C57Bl1/6J (0.22 £0.02 1 0.52 £ 0.02 cooTBeT-
CTBEeHHO, p < 0.05). M0XHO IIPeanoa0KUTh, YTO OOHA-
pYXXEHHbIE HaMU BIIEPBBIE OCOOEHHOCTU OBICTPOIO
3¢ PeKTa aTbI0CTePOHA Y MBILIIEN TUHUM Ay a TakKKe
bosee Hu3Kuil ypoBeHb 3Kcrapeccuu ENaC cBupe-
TEJIbCTBYIOT 00 y4aCTUM HET€HOMHBIX 3(h(DEKTOB ajlb-
JIOCTEpPOHA B PAa3BUTUM MOYEUHBIX MATOJIOTUI TPU Me-
JIJAHOKOPTUHOBOM THUTIE OXKUPEHUSI.

duHaHCUpPOBaHUE PAGOTHI: TOCOIOMXKET.
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PAJ BUOXUMUHNYECKHUX ITOKA3ATEJIE B ®OPMUPOBAHUU
METABOJIMYECKUX HAPYIIIEHUM Y BOJIbHBIX ININ30®PEHUEN

© 2020r. A.T.Jlopukan'*, JI. H. T'opooen?**
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®dopMupoBaHUe MeTaOOJMYECKUX HapyLIeHUN y
OOJIbHBIX C TICUXWUYECKMMHU PACCTPOCTBAMU XapaKTe-
pU3yeTcsl KOMIUIEKCOM OOMEHHBIX U TOPMOHAJbHBIX
HapyllleHUi, ¢ y4eTOM 3HAYMTEeIbHONW POJU TCUXO-
dapmakorepanuu (ITPT). B 310l cBsI3U 0COOBIIT MH-
Tepec TIPEIACTABISIOT WCCIAEJ0BaHUs, Kacalolluecs
OOJIBHBIX C TEPBbIM TCUXOTUYECKUM 3MU3010M
(ITI13). NmeroTcsa mpoTUBOpPEUYMBEIC JaHHBIE O BIIMSI-
HUM KJIO3aNuHa 1 OJIaH3allMHa Ha YPOBHU JIMIIMIOB B
CBIBOPOTKE KpOBU OOJbHBIX Imu3odpenueit (II).
KomrmiekcHoe uccienoBaHue Mo U3YYeHUI0 OCOOEH-
HOCTei TOPMOHAJIBHOTO M OMOXMMMYECKOTO mucoOa-
naHca y 60abHbIX I ¢ yueTom papmakoreHHOro ak-
TOpa U aHTPOINIOMETPUUYECKUX TToKa3aTeseil mpeacTaB-
JISieTCsl aKTyaJlbHbIM, TOCKOJIbKY CUCTEMHbBIN MOAXOM
MO3BOJUT YTOUHUTh MYJIbTU(MAKTOPHBIE aCMeKThl KakK
TMCUXUYECKUX, TaK U MeTabOJIMYEeCKUX HapyllieHuii. B
HalllMX MCCJIeNOBAaHUSIX MTOKA3aHO, YTO y MAIUEHTOB C
TITIO ente mo Havana I1DT BEIABASIOTCS OTOEIILHBIE
KOMIIOHEHTHI MeTaboymmdueckoro cuaapoma (MC): ru-
nepxojiectepuHemMus — 14.3% cnydaeB; TMIIePIIINKE-
mus — 7.1% caydaes. [1pu 3ToM Macca Tela ITalieHTOB
(1o mokazarensam MUMT) Haxommiiack B HOpMAaTUBHOM
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nuarazoHe. YacToTa OTACIbHBIX OMOXUMUYECKUX T10-
kazateiieit MC y 0osibHBIX ¢ XpoHn4eckoii 111 no Hava-
Jla Tepanuy Kak ¢ moBbilleHHbIM MMT, Tak u ¢ ero
HOPMAaTUBHBIMUA 3HAYEHUSIMHM, OKa3ajach 3HA4YMMO
BBIIIIE ITO0 cpaBHEeHUIO ¢ mamueHTamu ¢ I1I1D (rumep-
xonectepruHeMus ot 30% mo 35.6%; runepriiukeMus B
21.4% cny4aeB). DTO MOXET CBUIIETEILCTBOBATD O TOM,
yTO y 00JIbHBIX ¢ TII1D oTnenbHbIC MPOSIBICHUS THC-
JIUTIMAEMUU CBSI3aHbBI C BIUMSIHAEM Ha MeTabOoJIMYecKue
MpPOLIECCHl CaMOTO IICUXWYECKOro 3abojieBaHUs, a Y
00JIbHBIX ¢ XpoHUYecKo 111 Helb3sT UCKITIOYUTh BIIMSI -
HUSI Ha OMOXMMWYECKME ITOKa3aTelId OXUPEHUS U
npenmectBypoineit [1OT. 3HaunMoe Bo3pacTaHUE Ya-
CTOTHI OTHENbHBIX ITposBiaeHuit MC (aHTpomoMeTpu-
YeCKMX M OMOXMMMYECKHUX IIOKasaTesieit), a Takxke
YPOBHSI HCCJIEIyEMBIX TT0Ka3aTeleil Kak y OOJIbHBIX C
I1T19, tak 1 xpouuueckoii 111 B mporiecce 6-8-Hemeb-
HOM Tepaluu oJIaH3aITMHOM CBUIETEIbCTBYIOT O POJIU
DT B pazutuu MC. Hanuune (oHOBOI ruriepKop-
TU30JIeMUN y psiga 6oabHBIX ¢ ITI1D u xponnueckoii 111
MOTYT CBUIETEJIbCTBOBATH O (DM3MOJIOTMIECKOM CTpeC-
COPHOM peakInu.
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WCCJIEJOBAHUE CTPYKTYPBI JIAKAHUSA Y MBIIIEN
B SABUCUMOCTHA OT BKYCOBbBIX XAPAKTEPUCTHUK BEIIIECTB
B TECTE KPATKOI'O JOCTYIIA
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BxycoBast 4yBCTBUTEIBHOCTD Y XXMBOTHBIX OLICHU-
BaeTCs B 9KCIIEPUMEHTE Ha OCHOBE MOTPeOJICHUST pac-
TBOPOB BEIIECTB MPU IJIUTEIHLHON SKCIO3UIIMU C BbI-
GOpOM WJIU TIPU OTPAaHUYCHHOM IO BpEMEHHU JTOCTYIIE.
B 70-x rr. XX Beka OBII pa3paboTaH TECT KPaTKOTO
JOCTyIIa, JISI KOTOPOro MCIOJIb3YIOTCS aBTOMAaTU3U-
pOBaHHBIE YCTAaHOBKM, MO3BOJISIONINE ITPEIbSIBIISTh
BKYCOBBIE BeIIeCTBa B OIpEIeIeHHON ITOCieIoBa-
TEJBbHOCTU U Ha KOpOTKoe BpeMsi (00biduHO 5 ¢). Co-
BpPEMEHHBIII TakKoii mpubop (pacnpocTpaHEHHAsI MO-
neinsr Davis MS-160 wiv MHHOBALIMOHHEBIN OTeue-
cTBeHHBIN JMKOMeTp XEMACeHC) IIOACUMTHIBAET
YMCJIO JIaKaTeIbHBIX ABVKCHUI SI3bIKa KUBOTHOTO,
BBISIBJISISI C TIOMOIIBIO €MKOCTHOTO JaTYMKa ITPUKOC-
HOBEHMS sI3bIKa K KaIlJle pacTBOpa, a TakoKe U3MepsIET
JIpyryue BakKHbIEe IMOKAa3aTeJM ITUIIEBOIO ITOBEICHUS:
MHTepBaJIbl MexXny JakaHusMu (MJI) u maTeHTHOCTD
peakiiuu.

CpaBHUTENILHBIN aHaIU3 MOTPeOJIEHUsST BKYCOBBIX
BEIIECTB IIPU KPATKOM JOCTYIIe IOKa3al BpOXKICHHbIS
pa3nuumrs MeXIy M3BECTHBIMM JIMHUSIMH J1abOpaTop-
HBIX MBIIIEN HE TOJILKO 10 YPOBHIO ITPEATTOYTEHUS Be-
IIECTB Pa3HOIo BKycCa, HO U IO TaKUM 0a30BbIM XapaK-
TEPUCTUKAM, KaK OOIIMII 00beM MOTPEeOJICHUS, II0JI-

HOMY ¥ CpeIHEeMY YUCIY JlaKaTeJbHBIX IBVXKEHMI 3a
CeccHIo, a TaK:Ke MaKCHMMaJIbHOMY YMCITY JIJaKaHUWil 3a
nonbeITKy 1 MJIM. OdeBUIHO, YTO TIPU CpaBHEHUU
MEXAY JIMHUSMM 3TU Pa3jinyusl TOJDKHBI YUUTHIBATh-
cs1, 11 4ero paHee ObLT IIPeaioXXeH CIIocod HOPMUPO-
BaHUS JaHHBIX HAa MJIU nipu moTpebaeHUN BOObI.

3amayamMu pabOTHl ObUI aHAIM3 BapuaOCIbHOCTU
napaMeTpoB TOTpebJieHUsT PacTBOPOB B JIMKOMETpE
MIPUA TECTUPOBAHUY C BOJION Y BKYCOBBIMM BEIIECTBA-
MU y MBIIIE MHOPEOHBIX JUHUMN C pa3HOU YyBCTBU-
TETBHOCTBIO K CITAIKOMY, CBSI3aHHOU C TOTUMOpP(dU3-
MoMm TeHa Taslr3: 129P, C57BL/6, reH-HOKayTOB
C57BL/6J-Tas Ir3KO, a Takxe nx rudbpumos F1.

IMTonyyeHHbIE pe3yabTaThl CBUIETENLCTBYIOT O BbI-
pakeHHOM BJIMSIHUM TeHOTUIIa, HO HEe TToJIMMopdu3Ma
reHa 7TaslIr3 Ha moTpeOJieHUEe BOABI IIpU OOYYEHUU B
tecte. [Ipu 3TOM BbISIBIEHHOE BIMSIHHAE BKYCOBOM MO-
JaTbHOCTHU (CJIAIKOe—TOPbKOE) U KOHIIEHTPAIIUU Te-
CTOBOro BelllecTBa Ha BeauuuHy MJIM 3aBuceno ot
Tas1r3 reHoTHNa, a TakXe, BO3MOXHO, OT IPYTHX
BPOXIIEHHBIX OCOOEHHOCTE BKYCOBOTO BOCTIPUSITHSI.

dunancupoBanue paboter: PODU 19-015-00121.
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DTOJOTUYECKUN IHoAXoa K U3Y4EHANIO KOMILIEKCHOM PABOTBI
MEXAHOCEHCOPHBIX OPTAHOB HACEKOMBbIX
© 2020 r. A. M. JIyHHYKHH

DI'bYH Uncmumym 360ar04uoHH0I husuonocuu u ouoxumuu um. .M. Ceuenosea PAH, Cankm-Ilemepbype, Poccus
e-mail: Bolverkdc@mail.ru

DOI: 10.31857/50044452920070876

B uccnenosanusax A.H. Kuszena 6b11a chopmynm-
poBaHa TUIIOTe3a HaJW4Us Y HACEKOMBIX KOMILIEKCa
OpraHOB IMCTAHTHOM MEeXaHOPELEIIIUHN, COTIACHO KO-
TOpPOI1 3TU OpraHbl paboTalOT He He3aBUCUMO, a J0-
MOJIHSIOT BKJIAI ApYyT aApyra, opMupys nopeaeHue. B
paboTax ObLTN U3YYEHBI B3POCIbIe 0COOM TTOIOIINX BU-
JIOB CBEPUYKOB, IJIsI KOTOPBIX MTOKAa3aHO JOMHHUPOBA-
HHe TUMIOaHaJIbHOro opraHa. OgHaKo, KOMIUIEKCHBII
XapakTep QYHKIIMOHUPOBAHUS MEXaHOCEHCOPHBIX OpP-
TaHOB Y PaHHMX OHTOT€HETUYECKUX CTAAWI TOIOIINX
BUJIOB Y BUAOB, YTPAaTUBIINX TUMIIAHAJILHBINA OpraH B
mpoliecce dBOTIOLNY, He pacCMaTPUBAJICS.

B Haimem mccienoBaHUY 3TOJIOTUYECKUM METOIOM
perucTpamnyu IMo3bl 3aKPErIEHHOTO KMBOTHOTO M3Y-
Yajlach OpraHu3alysl IBUTATeIbHOTO OTBETA HA 3BYK Y
JIMIMHOK cBepuka G. bimaculatus i ”Maro JTAIIIEHHOTO
TUMIIAaHAJILHOTO opraHa cBepuka Ph. bredoides. [ns
3TOTO (PUKCUPOBATIA MOTOPHBIE OTBETHI HA TOHAJIBHBIE
CTUMYJIbl pa3HOl MHTEHCUBHOCTU Y XXUBOTHBIX C UH-
TaKTHBIM 1 0OpaTUMO MHAKTMBUPOBAHHBIM lIepKalb-
HBEIM OPTaHOM, a TakKXKe IOCje BOCCTAHOBJIEHUS €ro
YyBCTBUTEILHOCTH.
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Ha ocHoBaHUM TTOTy4eHHBIX JaHHBIX ObLT Ompene-
JIEH BKJIaJ LIepKaJbHOTO OpraHa B 3allyCK JIBUTraTEIIb-
HOTO OTBeTa Ha 3BYK. IloKazaHO, YTO MHAKTUBAIIUS
HepKajgbHOTO opraHa Ph. bredoides 4acTIHO KOMIIEH -
cupyercst paboOTOi OpyrMX MeXaHOCEHCOPHBIX opra-
HOB, TOrda Kak, Kak y JWInHOK G. bimaculatus Hapy-
lIeHue paboThl LIEPKOB MPUBOAUT K AOCTOBEPHOMY
CHIKEHUIO YPOBHSI OTBETA BO BCeM JQMAaIla30HE YacToT,
BBI3BIBAIOIIIEM JIBMKECHUE.

CoryacHO UMEIOIIMMCST TAaHHBIM O YYBCTBUTEIHHO-
CTH IPYTUX OPTAaHOB MEXaHOPEIETIINN, MOXHO TIPEeI-
MOJIOXUTh, UTO y Ph. bredoides monkoneHHbI# opraH
orpenesIsieT MOTOPHBIM OTBET B 00JIACTM HU3KUX Ya-
CTOT; y IMUYMHOK G. bimaculatus Ha CTUMYJIBI BEICOKOI
WHTCHCUBHOCTU pPEarupyroT CEHCOPHBIE BJIEMEHTHI
dopMupyIOIIerocs TUMITAHAIBHOTO OpraHa, KOTOphIe
MOJIHOCTBIO 00ecneunBatoT oTBeT. CoBMecTHas1 pabo-
Ta MEXaHOCEHCOPHBIX OPraHOB MOBBIIIAET YCTONYM-
BOCTh M HAJIEXKHOCTh pearnpoBaHUs CBEPYKOB Ha OHMO-
JIOTUYECKN 3HAYNMMBIC CTUMYJTHI.

®duHaHcupoBaHUe paboThl: Toc3amanme HMDDb
PAH.
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HENPOHAJIbHBIE MEXAHU3MbI IU®P®EPEHIIMPOBKU
BUCHEPAJIbBHBIX 1 COMATNYECKHNX BOJIEBbBIX CUT'HAJIOB
CYIIPACIIMHAJIBHBIMHN CTPYKTYPAMMU

©2020r. O.A. JIrv6ammuua’>*, A. C. Boikosa?, A. A. Muxajkun'!, . B. CuBaueHnko!
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2 Huemumym gapmaronoeuu um. A.B. Barvomana @TEOY BO [lepsoeo Cankm-Ilemepbypeckoeo eocydapcmeennoeo
Mmeduyurckoeo ynueepcumema um. akad. U.I11. Ilasnrosa, Cankm-Ilemepoype, Poccus

*e-mail: lyubashinaoa@infran.ru

DOI: 10.31857/50044452920070906

Beenenne. CymnpacrmmHaIbHBIM MeXaHU3MaM OTBO-
IST BEIYIIYIO POJib B ITaTOreHe3e Haubosiee ImpooieM-
HBIX JUIST TePalIui XPOHNYECKUX 00JIEBBIX CUHIPOMOB.
OpHako HelipodU3MOJIOrTIYeCcKHe MPOLIECChl, obecIie-
YMBapIMe cHenudUKy BHUCIEpPaTbHOI M cOMaTUYe-
CKOIl HOIUIENIMW Ha CYNpacHuHaJIbHOM YpPOBHE,
OCTaIOTCSI MAIOU3YYEHHBIMU. DTO CYIIECTBEHHO CACP-
KUBaeT pa3paboTKy auddepeHIUPOBAaHHBIX METOIOB
JledeHUs1 6ojieil pasHoro rexesa. [ToaToMy Lienbio Ha-
IIETO MCCJICIOBAaHUS SBJSIIOCh BBIICHEHUE HEMpo-
HaJIbHBIX MEXaHM3MOB, JIeXKallluX B OCHOBe mudde-
PEHIIUPOBKU BUCIEPAIbHBIX U COMAaTUYECKHUX OoJie-
BBIX CUTHAJIOB CTPYKTYpaMHM T'OJIOBHOTO MO3ra.

Metoapl. PaboTa BBITTIOTHEHa HAa aHECTEe3WPOBaH-
HBIX YpeTaHOM caMliax KpbIC TMHUM BucTap ¢ ucmoJib-
30BaHMEM MUKPODJIEKTPOTHOM TEXHUKU PETUCTPALINU
HeNpOHAIbHON aKTUBHOCTU U UMMYHOTUCTOXMMUYE-
CKOT0 METOJIa oTIpeaeJIeHUsI IKCIpeccuu c-fos 0eIKoB.
Jutg iHULIay BUCLIEPaIbHOM HOIUIIETILIY ITIPUMeE-
HSJIA PACTsKEHUE TOJCTOM KUILIKM PE3VUHOBBIM Oaji-
noHoM. CoMaTuyecKyio 0O0Jib BBI3bIBAJIM MeXaHU4eE-
CKUM CIaBJIMBaHUEM KOPHS XBOCTA.

PesyabTarel. [Ipu perucrpauim UMITYJIbCHONM aK-
THUBHOCTH Ha YPOBHE IIPOIOJITOBATOTO MO3Ta, TIOMUMO

pearupyoiimx Ha o0a BUJa pa3apaxeHUuss HEHPOHOB,
ObLIIU BBISIBJIEHBI CEJIEKTUBHBIC TPYMITbI KJIETOK, BO3-
Oyxnaroliuecs: TOJbKO MPU BUCLIEPATIBHOM MU coMa-
THYecKoun ctumyisiuuu. M3ydenune skcripeccun c-fos
0eJIKOB MoKa3ajo, 4TO He TOJIbKO OyJIb0apHbIe HEMpPO-
HaJibHbIE TIOMYJSIIMM, HO U KJIETKW BbIIIEIEXKAIINX
CTBOJIOBBIX O0Opa30BaHUii, a TakXe siep TUMoTaIaMy-
ca, aMUTIaJIbl U TajaMmyca Mo-pa3HOMY pearupyroT Ha
BUCLIEPAJILHYIO Y cOMaTUUecKyto 60ib. [Ipu aToM pe-
LIMIIUEHTaMU PAa3HbIX TUTIOB OOJIEBBIX CUTHAJIOB B 3TUX
CTPYKTYpax SIBJSIIOTCSI OTJMYAIOIIecs 110 MOp(hoMeT-
PUYECKUM XapaKTepUCTUKaM HEWPOHbI, YTO CBUIE-
TEJIbCTBYET B TOJIb3y UX (DYHKIIMOHAbHON pa3HOPO/I-
HOCTH.

BoiBoapl. Ha pa3HbIx ypOBHSIX TOJIOBHOTO MO3ra Cy-
LIECTBYIOT clielMpuueckre HelpoHalbHbIE TOMYJIs-
LIUM, CEJIEKTUBHO pearvpymoline Ha BUCLEpATbLHBIE U
coMaTuueckue OoJieBble CUTHaJIbl. Takue KIIETKHU
MOTyT obecrneuynBaTh AU(bEpPEeHIUPOBAHHBIN Cy-
MpacnuHaJbHbI KOHTPOJIb Pa3HbIX BUIOB 00U U
OBITh BOBJIEYEHBI B (hOPMUPOBAHUE XapaKTEPHBIX
JUISI HUX BEreTaTUBHBIX, SHAOKPUHHBIX U SMOIIUO-
HaJIbHBIX pEaKIIUii.

dunancupoBanue pabotel: PODU 18-015-00055.
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OCOBEHHOCTHU REM CHA Y IITEHIIOB A@OPUKAHCKOI'O CTPAYCA
©2020r. O. . JIamun'2*, 1. M. Cura®
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TonpKo y NTUIL M MIIEKOTIMTAIOIINX COH amdde-
peHIIUPOBaH Ha 2 CTaaAUuU — MEIJICHHOBOJIHOBBINA COH
(MC) u REM (mmapagokcanbHbiii) coH. [ToaToMy cpaB-
HUTEJBHBIE MCCIENOBAaHUS CHa y Oa3ajbHBIX BUIOB
9TUX KJIACCOB IMO3BOJISAT IyY1lle MOHSTh MPUYUHbBI TU(D-
depeHIUPOBaHUSI CHAa HA CTaguKd U ITOCIEAYIONIYIO
9BOJIIOIUIO 3TUX CTAAUI Y TEIJIOKPOBHBIX JKUBOTHBIX.
BoJBIIMHCTBO COBPEMEHHBIX MNTUIL TIPUHAMIEXKUT K
rpyIme HOBOHEOHBIX I BCErO HECKOJILKO IECSITKOB BU-
OB — K IPeBHEHEOHBIM (OeCKMJIEBBIM) ONTULIaM. Pa3-
JieJeHue Tpynn npousolnio 6ojee 100 MJIH JIeT Ha3a.
3amavya TaHHOTO HCCJIEIOBAHMS COCTOSIa B N3YYCHUU
ocobeHHocTeit REM cHa y niTeHIIoB apHUKaHCKOTO
cTpayca — OJHOIO M3 BHUIOB APEBHEHEOHBIX ITTHUII.
B nHeBHOE BpeMs1 NTEHIIBI CTpayca ObUIM aKTUBHEI 00-
nee 96% Bpemenu. Ilonurpacduyueckoe nuccienoBaHue
CHa TPOBOIWJM B HOUHOE BpeMsl (Bcero 10 MTeHIIOB,
Bo3pacT 3—16 Hemenb, 6onee 30 ceaHcoB). Y Bcex
nteH1oB ctpayca MC n REM coH perncrpupoBacs B
1o3ax CUJisl, Iep>Ka TOJIOBY Ha Becy, U JiexXa, MOJ0XUB
roJjioBy Ha 3emi10. REM coH xapakTepu3oBajcs ObICT-
PBIMU IBVKEHUSIMU 3aKpbIThIX T1a3 (BAI) 1 ronossl.
O8I B 310 BpeMs Morja ObITh HU3KOAMIIJIMTYIHOM,
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KakK BO BpeMsl 00APCTBOBaHMUS, TaK U BbICOKOAMILIU-
TynHoM, kak B MC. U3MeHeHUsT B MbIIIIEYHOM TOHYCe
He Bcerda copmnaganu ¢ BAI'. Bcero na MC npuxonu-
Joch 70.5 + 1.0% n nHa REM con 12.9 + 1.8% HOYHOTO
BpeMeHU. JauTenbHoCTh 3nu3o01a REM cHa Bapbupo-
BaJia oT 4 10 40 ¢ 1 coctaBisiia B cpeaHeM 10 £ 1 ¢. Ta-
KUM 00pa3oM, y TITEHLIOB CTpayca, Kak U Y B3pOCIbIX
MTULl, a TaKXe y 0a3aJIbHbIX BUAOB MJIEKOIMUTAIOIINX
(exuaHa, yTKOHOC), KOPKOBasl aKTUBALIMS HE SIBJISIETCS
obs3aTenbHBIM npu3HakoM REM caa. Ob6miee Konm-
yectBO REM cHa y nOTeHLIOB cTpayca ObLIO BIBOE
MEHbIIIE, a CPedHsIs NJIUTEbHOCTh 3IM30JI0B B He-
CKOJIBKO pa3 Kopoue, YeM y B3POCJbIX CTPaycoB. DTO
O3HayaeT, 4To Npodwib H3MEHEHUs IapaMeTpOB
REM cHa B oHTOTreHe3€e CTpayCoOB, BO3BMOXKHO, OTJIMYa-
eTcsl OT MpoduJIsl BCEX UCCIIeTOBAHHBIX MJIEKOIIUTAIO-
IIUX U TITUL, Y KOTOPBIX HauOoOJjblliee KOJIUYECTBO
REM cHa peructpupoBajioch cpa3sy IMocje poXASHUSI.
IMTonyyeHHbIEe JaHHBIE MPEACTABISIOT OOJIBIION UHTE-
pec B CBSI3M C MOIyJIsSIpHOI rurore3oii o poau REM
CHa B pa3BUTUM MO3Ta.

®dunHaHcupoBaHue padbotel: PODU 18-04-01252.
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BJINAHUE KYPCA BBICOKOYACTOTHOM DJIEKTPOMUOCTUMY.JIAIINN
B XOJIE 5-CYTOYHOMH “CYXO1” NUMMEPCUU
HA BOCIIPUATHE NIIO3UN

© 2020r. B.A. JIaxoseuxuii*, B. 0. Kapnunckasa?, . C. Cocuuna3, E. C. Tommiosckas?
' @IBEYH Hucmumym gusuonoeuu um. H.I1. ITaéaosa PAH, Canxkm-ITemepbype, Poccus
2 HUY BIID ¢ Canxm-Ilemep6ypee, Canxm-Ilemep6ype, Poccus
3 Unemumym meduxo-6uonoeuueckux npobnem PAH, Mockea, Poccus
*e-mail: v_la2002@mail.ru

DOI: 10.31857/S0044452920070888

BricokouacToTHas anekrpomuocTumysrsaims (BY-
OMC) — ogHO U3 CPEACTB OOECTIEUeHNSI COXPAHHOCTU
CKOPOCTHO-CUJIOBBIX MBIIIEYHBIX KayeCcTB U paboTo-
CIIOCOOHOCTH KOocMOHaBTOB. Ee BimsHMe Ha mBUTa-
TEAbHYIO CUCTEMY MCCJIEIOBAaHO JOCTAaTOYHO XOPOIIIO,
B TO BpeMs Kak ee 3¢ (PeKThI B APYTUX CUCTEMaX Opra-
HM3Ma M3y4eHbl HepocTaTouHo. OIMHOIT 13 Ha3eMHBIX
MoOJIeJIel TpaBUTALIMOHHOM pasrpy3KM SIBISIETCS “cCy-
xass” ummepcust (CHU). Hamu nipoBeneHO cpaBHEHUE
CEHCOMOTOPHBIX OLIEHOK 3PUTEIbHBIX WLTIo3uii [ToH-
30 (paBHBIC TOPU3OHTAJIbHEIE OTPE3KM Ha (POHE ABYX
cxomsiuxcs JuHuit) u Miosutep-Jlaitepa (paBHbIE TO-
PU3OHTAIbHEIE OTPE3KM, OOpaMJIEHHBIE OCTPUSIMH,
HarpaBJIEeHHbIMU HapYXy WJIW BHYTPb) IIPU S-CyTOU-
Hoit CH B KOHTPOJIBHOI TpyIIIle U IPYMIIE UCTIBITaTe-
JIeii, moaBepraeMbix B xome CU exxemHeBHOMY BO3Ieli-
crBuio BUDMC (1o 6 yemoBek B Kaxmoii rpymire). M3-
MEpeHUsT TPOBOIWIN 10 Havaja BO3AEMCTBUSI, 3aTeM
Ha NepBHIi, TpeTuii u IaThiid neHb CH, a TakKe 1mocie
ee okoHYaHMs. PeructpupoBaiu ABUKEHUS yKa3a-
TEJILHOTO MaJjiblia TPaBoOi PyKU MO TOPU30HTaJIbHBIM
OTpe3KaM BOCIHPOM3BOIMMEIX MO IaMSITH M300paxe-
Huit. [lokazaHo, 4TO B 00eMX IpyMIax cujia WUTIO3UN

IMToH30 OblTa HEBeIMKA U He 3aBUCe]Ia OT JHS U3Mepe-
Hus. Hanpotus, cnna nimro3nn Mrostep-Jlaiiepa ObI-
Jla OTJIMYHA OT HyJsd Ha npoTtskeHun CHU u obiagana
CXOJIHOM AMHAMUKOI JIJIsT 0OeMX rPyMIl: OHA yMEHbIIIa-
Jnack B xone CH, a 3areM BoccTaHaB/IMBajach MO ee
okoHuYaHuM. Cujla 3TOM WLIIO3UM HE OTINYAJach y
JIBYX TPYIN B (DOHOBBIX MCCIEIOBAHUSX, a TAKXKe Ha
nepBuiii 1 Tpetnii muu CH. Jlajee B 3KCIIepuMeHTaIb-
HOIi rpymIie OHa CTAaHOBUJIACH BHIIIIE 1O CPABHEHUIO C
KOHTPOJbHOI (BBICOKOIOCTOBEpHAsI TCHASHLIUS, p =
= 0.07, Ha niaterit el CU; nocroBepHo, p = 0.0005 —
no okoHuyanuu CH). Ilo-Buopmmomy, Odiblast cuia
WLTIO3UN CBUAETEIBLCTBYET O MEHbIIIEH BOBJICUEHHO-
CTU JOPCATBLHOTO 3PUTEJIBHOTO IMyTU B PEIIEHUE CEH-
COMOTOPHOM 3aJa4yu, 4TO XapaKTepHO IJisl eTo (PyHK-
LIMOHUPOBAHMUS B YCJIIOBUSIX HOPMAJIbHO rpaBUTALIMU.
MozxxHo nipenronarath, uTo BUHOMC, yBenuuuBas ag-
¢depeHTHBI TTOTOK B YCIOBUSX €ro AcHLUTa MpU
OIOPHOI pa3rpy3Ke, HOPMAJIM3YeT B3aMMOIEHCTBUS
JIOPCATLHOTO U BEHTPAJIbHOTO 3pUTEIbHBIX ITyTEH.

®dunancuposanue padotel: PODU 19-013-00036.
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BJINAHUE BDCTPAINOJIA
HA ®APMAKOJIOTUYECKUE DOP®EKTHI FGF21 Y MBIIIEN
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T'opMoH neueHu aktop pocta pudpodaacToB 21
(FGF21) y XXUBOTHBIX C OXXHUPEHHUEM IpU (PapMaKOJIO-
TMUYECKOM BBEIEHUU CHUXKAET BEC TeJla, YPOBEHb TJTIO-
KO3bl M UHCYJIMHA B KPOBU, TIOBBIIIIAET TOJEPAHTHOCTh
K Ti1oKko3e. OgHako 3Tu 3(h(EKTHI IIPOSIBIISIIOTCS TOIb-
KOy cam110B. [IpuuMHbBI MOJIOBBIX pa3anuuii papmako-
noruveckux adpdexkroB FGF21 He scHbl. IlokazaHo,
gyro FGF21 nomaBnsier aktuBHOCTh STATS, KOTOpBIiA
aKTUBUPYET DKCIIPECCUIO PELENTOPOB 3CTpaauoia
(E2). MoXXHO IpeAIioNoXuTh, YTO OTCYTCTBUE 3P dheK-
toB FGF21 Ha MeTaboimyeckue ImoKa3aTean y CaMOK
SBJISIETCS CJIEICTBUEM CHMXEHUSI Y HUX IKCIPECCUU
peuenTopoB 3cTpanuoia. IleyeHb sSBsIETCSI OCHOB-
HBIM MecToM cuHTe3a FGF21 u sdpdexroB E2 u
FGF21 na metabonn3Mm. [losaTroMy 11e1b10 JaHHOM pa-
00ThI ObLTO MccnenoBaTh BiusHue FGF21 Ha moka3za-
TeJIM YIJIEBOJHO-XXHWPOBOTO OOMEHa, TPaHCIYKIIWIO
curHana n 3¢dexTel E2 B meyeHn y oBapnaKTOMHUPO-
BaHHBLIX caMoOK. B pabore omnpeneasiiu BIUSTHUE
FGF21 n E2 Ha Bec Tena, XXMUpPOBOM TKaHU, YyBCTBU-
TEJILHOCTh K MHCYJIMHY U 3KCIPECCHIO0 T€HOB TpaHC-
IYKIMU cUTHaja uHcyiauHa (Insr, Irs2) n acTpanuosna
(Esrl, Esr2, Stat3) B IIe4eHU Y OBAPUIKTOMHUPOBAHHBIX

CaMOK MBIIIEN C TUET-UHIYLIMPOBAHHBIM OKUPEHUEM.
YpoBeHb IITI0KO36I B IJIa3Me KPOBU OMPeaesIsiin (DIo-
OpUMETPUYECKUM METONOM, MHCyIMHA — MDA MeTo-
noM. YposeHb MPHK reHoB onieHuBanu MetoaoM RT-
ITLP. Bmuaane FGF21 3aBuceno ot ypoBHs E2 B kKpo-
BU. B orcyrcTBHe acTpanmoiia FGF21 cHmkan ypoBeHb
WHCYJIMHA B KPOBU U CTUMYJUPOBAJI SKCIIPECCUIO TeHa
cybcTpaTa MHCYJIMHOBOTO pelienTopa. ¥ caMoK, KOTO-
puie monydanu E2, nocroBepHoro BiusHust FGF21 na
HccaeaoBaHHBIE TI0KAa3aTeJad OOHApYy:KeHO He OBLIO.
OrcyrctBue sdpdpekroB FGF21, mo-BummMomy, He
cBs3aHo ¢ BimssHueM FGF21 Ha curHaauHT 3cTpagmno-
Jla: JTOCTOBEPHOIrO BJIUSIHUSI Pa3debHOTO WJIM COB-
mectHoro BBeaeHUd E2 u FGF21 na skcnipeccuto Esrl,
Esr2 n Stat3 ne obnapyxeHo. [loydyeHHBIe pe3yJIbTa-
Thl comlacyloTcs ¢ heHoMeHOM 3((EKTUBHOIO MC-
none3oBanust FGF21 mng Koppeknum yriaeBOIHOTO
oOMeHa y caMIIOB, HO HE Y CAMOK M ITI03BOJISIIOT pac-
cmatpuBaTth FGF21, kak moTeHUMaNbHBINA ITperapar
IS JISYCHUST MEeTa0OJIMYeCKUX HapyIIeHUI, BhI3BaH-
HBIX CHIDKeHHEM ypoBHS E2 B KpoBu.

dunancuposanue padoter: PH® 17-15-01036-11.
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MATEPUAJIbI KOH®EPEHIINN

N IIKOJIbI

YYACTUE BEHTPOMEIUAJTIBHOI'O 1 JOPCOMEIMNAJIBHOI'O AIEP
I'NIIOTAJIAMYCA B MEXAHU3MAX CTAPEHUMA Y KPbIC

© 2020 r.

I1. M. MacaiokoB

DI'bOY BO Apocaasckuii 2ocydapcmeennnlii MeduyuHckuil ynueepcumem Munucmepcemea 30pasooxpanerus PO,
Apocaaens, Poccus

e-mail: masliukov@rambler.ru

DOI: 10.31857/5004445292007092X

T'unmoranamyc — (puIOreHeTMYECKU CTaphlil OTIEN
MPOMEXYTOYHOTO MO3ra, KOTOPBI HUIPAET BaXXKHYIO
poJib B MOAAEP>KaHWM MOCTOSTHCTBA BHYTPEHHEU cpe-
Ibl 1 00eCIledeHUM MHTeTpalluy (PYHKIUIA aBTOHOM-
HOW, SHIOKPMHHOM, coMaTwyecKoil cucteM. EcTh
MpeanojoXeHne od yJyacTUu TMIOTajlaMyca B Mexa-
HM3MaX CTapeHUsI, IIPA 3TOM BakHasl pOJIb OTBOIUTCS
CpedHel Ipymie siaep, BKIoYas BEHTPOMEIMAILHOE
(BMA) u nopcomenuanbHoe (M) snpa runotana-
Myca.

Ilenblo vcciienoBaHUS SIBJISIICS aHAIU3 U3BMEHEHU A
HEMPOXMMHMYECKOTO COCTaBa, OKCIIPECCUM MHK-
poPHK, wuMnynIbCHON 3JIEKTPUYECKON aKTUBHOCTU
oTaebHBIX HelipoHoB B BMS u JIM S runoranamyca 'y
caMI1IOB MOJIOIBIX (2—3 Mecs11a) U cTapbix (2—2.5 roma)
KPBIC C MCIOJIb30BaHUEM MMMYHOTUCTOXUMUYECKUX,
39JEKTPOPUZNOJIIOTUYECKUX METOIO0B, BECTEPH-OJIOT-
TuHra u I P-PT.

PC3YJ'IBTHTI)I IIoKkasajiu, 4To HCﬁpOHbI obounx A0€p
(bYHKHI/IOHaIIBHO TCTCPOIr€HHbI M PaA3JINYarOTCA I10
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HEMPOXNMHUYECKOMY COCTaBy U XxapakTepy (OHOBOIL
3IEKTPUIECKOM aKTUBHOCTH. B 06omx simpax mmpu cra-
PEeHMU U3MEHSIACh 3KCIIPEeCCUsT KalblINIi-CBI3bIBAIO-
IMUX OCJIKOB KaJIbOMHIMHA, KaIbpEeTUHMHA, a TaKxXKe
NO-cuHTa3bI, cupTynHa 1, creponmHoro ¢akropa 1, a
takke Mukpo PHK let-7, mir-9, mir-132, mir-218.
B BMA u IMS BblAEASIIMCHh HEUPOHEBI C PeTyasIpHO
PUTMUYHOCTBIO, CIy4ailHOM aKTUBHOCTBIO, C MIPEPbI-
BUCTBIMU 3aJIlTIaMU U3 ABYX-TPEX CMAalKOB U HEHPOHBI
C OCHWLUISITOPHOIM aKTUBHOCTBIO Y MOJIOABIX M CTAphIX
KphbIc. Y Bcex Kpbic B JIM S OOMBIIIMHCTBO COCTABIISINA
HEWPOHBI C HEPEeryIsspHOM aKTMBHOCThIO, B BMS —
HENPOHBI C HEPETYISIPHOM aKTMBHOCTBIO U C 3aJIIIaMU
2—3 mmrrynieea. Ilpm crapeHn 9yacToTa MMITYIbCAIIN
HellpoHOB yMeHbIajiach B BM 4.

Taxkum obpa3oM, IpU CTapeHU N ITPOUCXOIUT U3Me-
HeHue Mopdo-(OYHKIIMOHAIBHBIX XapaKTepPUCTUK
HelipoHoB BM4 u JIM4 rumnotanamyca, OTBEYarOIIuX
3a PEryasiiIo META00IMYECKUX MTPOLIECCOB.

dunancuposanue padors: PH® 19-15-00039.
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OBOJIOIMOHHOE 1 ITOBEAEHYECKOE PACIIMPEHUE JIMAITASOHA
CIIOHTAHHO¥ AKTUBHOCTU HEMPOHOB XOJIOAHOKPOBHBIX

© 2020r. 1O.C. Mennukosa'-*, C. H. KanaGymes?
' @IBEYH Hucmumym gvicuieil HepeHoii desmensHocmu u netipoguzuonoeuu PAH, Mockea, Poccus
2 Huemumym gynxyuonanshoii cenomuxu MTY, Mockea, Poccus
*e-mail: zubkov@mi-ras.ru

DOI: 10.31857/50044452920070931

CaMbIM H3MEHYUBBLIM 3JIEKTPOGU3NOJIOTNYSCKUM
napaMeTpoOM B HEPBHOM CHCTEME SIBIISIETCS YPOBEHbB
CITOHTAaHHOM aKTUBHOCTM HelipoHOB. umamasoH ero
peryJIvMpoBaHUsl, 3aBUCUMBIN OT TeMIlepaTyphl, OIlpe-
JIeJIsIeT B KOHEYHOM WTOTe pa3HooOpa3ue MPUCIOCO-
OUTENbHBIX BO3MOXHOCTEM.

B Havayie mepMCKOTo TIeproaa JOBOJILHO ITPOXJTa-
HbIii KJIMMAT TNpPealIecCTBOBABIINX T'€OJOTUYECKUX
310X cTaJI ObIcTpO TeruieTh (YymakoB, 2004). Mcuesnu
TOJISIpHBIEC JIEMHUKOBBIE ITAIIKM, Ha CMEHY COCYIH-
CTBhIM TaiilHOOPAYHBIM MPUIILINA TOJIOCEMEHHBIE pacTe-
HUSI, C MIOMOULIBIO CEMSIH, 3alllUTUBLIUX CIIOCOO pa3-
MHOXEHUsI OT XXaphl M cyxocTu. TemmepaTypa He-
VKJIOHHO TIpuOMmKamach K oTMeTke 28°C, uto
MPUBEJIO K MOSIBJICHHUIO TEPBBIX JIETAIOIINX HACEKO-
MBIX W TIEPBBIX penTuanit. Ux mosiBieHne o3HaMeHO-
BaJIoCh 0oJiee 3(P(PeKTUBHBIM peTyJIMpPOBaHAEM CIIOH-
TaHHOM aKTMBHOCTU B HEPBHOI1 CUCTEME, YTO MOTpe-
60BajJI0 BOBHMKHOBEHUSI CTPYKTYPHO MHBIX HEPOHOB
1 MeMGpaH ¢ GoJlee BBICOKOM IuroTHOCThI0O K* KaHa-
JIOB.

ITpm 28°C Ha KpuBO1 AppeHnyca HaCcTylnaeT nepe-
ru6 st M-XOoJMMHepruyeckoil peakluu Mo3ra, Ocy-
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mecTBistonieil 6mokuposanne K kananos (Krnjevié
et al.,1971). Breicokast CKOpPOCTh 3TOTO IIpoliecca Ipu
28°C ¢ BBICOKOW CTETIEHBIO JOCTOBEPHOCTH ITPEBHITIIA-
€T ero BodaMoxHocTtu Hmxke 27°C. DT1o obecriedynBaeT
TIPY JOTTOTHUTEILHO BCTPOEHHBIX B MeMOpaHbl K ka-
HaJiax 6osiee 3(peKTUBHOE peryimpoBaHue MeMOpaH-
HOT'O COIIPOTUBJICHMS, CHIDKEHHME HeKpeMeHTa (op-
MHPYEMOrOo B [EHAPUTAX MOTOKAa MWHMATIOPHBIX
BIICII (Rall et al., 1992) u paciupsier nmana3oH u3-
MEHYMBOCTH CIIOHTAaHHOM aKTUBHOCTH.

[IpeumyirecTBO, BO3HUKAOIIEE MPU ITOBBIIIEHUN
TeMItepaTypsl Boiie 28°C, co3maeT IjIsi TOMKUIOTePM-
HBIX PENTWIMN Y HACEKOMBIX ITOCTOSIHHOE CTpeMJIe-
HHE HaXOOUThCS B TEMIIEpaTypHOI 30He OT 28 mo 34°C,
rIe CKOpOoCTh M-XOJIMHEPIUYeCKOM peakluy MOYTHU
nocTosiHHa. PoroBoiit maHIIMph Yyeperax, akKyMyaupy-
IO TETIO TIPU COJITHEUHOM paaualuu WiIu NPy Ha-
XOXIEHUHU B 9KCTPEMAaTbHO TEIUIBIX YCIOBUSIX, TTO3BO-
JISIET UM pacIIUPUTh TEMIIEpATYpHBIE TPaHUILILI OOMTA-
HUsI, a 0abOYKM TIOMHUMAIOTCSI B BO3IYX, KOraa
COJIHEYHBIE JIyYM HaArpeloT MX 10 TeMIepaTyphl BHIIIIE
28°C.
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CEJIEKIINA KPBIC U JIMCHUII ITO ITOBEAEHUIO ITPUBOANT
K ISMEHEHUAM KOJINYECTBA MPHK I'EHOB,
CBA3AHHBIX C CUCTEMOI PETUHOEBOU KUCJOThI

© 2020 r. JI. B. Meiictep'>*, 10. B. Anekcanaposuu', F0. B. Makoska!,
A. A. Kmouepesna!, 10. D. I'epoek!
! Huemumym yumonoeuu u cenemuru Cubupckozo omoeaenuss PAH, Hoseocubupck, Poccus
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*e-mail: |.meister@g.nsu.ru

DOI: 10.31857/50044452920070955

W3BecTHO, YTO TOJUTPAHCPETHMHOEBAs KUCIIOTA
(nTPK), merabonuT BuTaMuHA A, CHUHTE3UpPYeTCsS B
000JI0YKaxX TUIIIOKaMIIa U BIIUSIET Ha B3POCJIbIA Heil-
poreHe3 B CyOrpaHyJIsIpHOiT 30He 3y0UaToil U3BBUIVHEI,
YTO MOXKET MPUBOIUTH K IMTOBENEHYECKIM U3MEHEHUSI -
MU, B TOM 4UCJIe U3BMEHEHUSIM adOUINATUBHOTO MO-
BeneHus. PaHee Mmoka3aHO, YTO Y B3POCJBIX PYYHBIX
JIMICUII B TUIIIIOKAMITE ITOBBIIIIEH HEpOreHes3, a TakskKe
akcrpeccust reHa CYP26B1, mpoaoyKT KOTOPOTO MeTa-
o6onuzupyet nTPK.

Y XUBOTHBIX, MOJYYEHHBIX C TOMOIIIbBIO MHOTOJIET-
Hero oroéopa Ha pydyHOe WJIM arpecCUBHOE TOBEAEHE
M0 OTHOIIEHUIO K YEJIOBEKY, METOJOM KOJIMUYECTBEH-
Hoit OT-IILP oueHuBamach 3KCIIpecCcusl TCHOB, CBSI-
3aHHbIX ¢ cuctemoit nTPK. UccnenoBanu TkaHu rum-
MoKaMIIa y B3POCIBIX JIMCUIL, B3POCIBIX KPBIC U KPbIC
34—36-gHeBHOrO BoO3pacTa (IOBEHWJIBHBIX), a TakKXke
000JIOUKY TUMIIIOKaMIIa y B3pocbix iucuil. Kpome To-
ro, ObLIM MpOaHAJU3UPOBAHbl TKAHW TUIMIOKaMIa y
IOBEHWJIbHBIX KPbIC, MOJYYaBIINX C POXIAEHUS TUETY,
obenHeHHyo (VA-) unu oboraieHHywo (VA+) BuTta-
MUHOM A.

IMoka3aHo, 4YTO y PYYHBIX KPBIC IOBBHIIIEHA 3KC-
npeccus reHa Cyp26b1 B BeHTpaJIbHOM TUIIIOKAMIIE, a
Y PYYHBIX KPBIC IOBEHUJILHOTO BO3pacTa MOKa3aHa TeH-
JIEHIIMs K MOBBIIeHUIO 3Kcrpeccun Cyp26b 1. Taxxke
VA-gueTa TIOBBICWJIA BDKCIIPECCHIO0 HAHHOTO TeHa B
BEHTPAJbHOM TUIITIOKAMIIEe Y I0BEHUWIbHBIX arpecCUB-
HBIX KPBbIC.

Bkcnpeccusi reHoB (hepMeHTOB cuHTe3a NTPK ObI-
Jla olieHeHa B 000JI0UKax TUIIIOKaMIIa JIMCHLL. Y arpec-
CHUBHBIX JIUCHIL IO CPAaBHEHMIO C PYYHBIMU OKazajlach
Bblllie aKcrnpeccuss ALDHIA2, a Ttakke ALDHIAI
(Ha ypoBHe TeHmeHuMM). Kpome Toro, skcripeccus
ALDHIAI y arpecCUBHBIX JIMCUILL Obla ITOBBIIIIEHA B
TUMIIOKaMIIe.

Pe3ynbTaThl CBUAETEILCTBYIOT O TOM, UTO IIPU OT-
Oope Ha pydHOE MJIM arpecCUBHOE MOBEICHME IO OT-
HOILICHUIO K YEJIOBEKY MPOUCXOASIT UBMEHEHUS B CHU-
cTemMax cuHTe3a U MeTabonmsma nTPK, koropasi, B
CBOIO OUepeb, BISACT Ha HeliporeHe3. DTo CoryiacyeT-
Cs1 ¢ JAHHBIMU O TOM, YTO PYYHBIE JUCULIBI 00JIagaioT
MOBBIIIEHHBIM HEMPOTreHEe30M B TUITIIOKAMIIE IO CpaB-
HEHUIO C aTPECCUBHBIMMU.

dunancupoBanue padbotel: PH® 19-74-10041.
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BJIUAHUE OIIOPHOI CTUMYJIALIMU HA COJEPXAHUE
IIUNTOCKEJJETHBIX BEJIKOB N ITACCUBHYIO XKECTKOCTD
KAMBAJIOBUJTHOHN MBIIIIILI KPBICHI HA ®OHE
AHTUOPTOCTATUYECKOI'O BbBIBEIIINBAHUA

© 2020r. U. I0. Measuukos'-*, C. A. Teiranos!, E. I1. Mouanosa',
K. A. Ilapao', T. M. Mup3soes!, b. C. Illenkman!
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*e-mail: myca.vycos@yandex.com

DOI: 10.31857/S0044452920070967

B skcmepuMeHTax ¢ yyacTreM 4esioBeKa U KMBOT-
HBIX OBLIIO YCTAHOBJIEHO, YTO IIPUMEHEHUE MEeXaHUYe-
CKOW CTUMYJISILIUM OIIOPHBIX 30H CTOITLI Ha (DOHE rpa-
BUTALIMOHHOM pa3rpy3KH II03BOJISIET IIPEeIOTBPATUThH
pa3BUTHE aTPOPUUECKNX M3MEHEHHUM ITOCTYpajlbHOM
MBIIILBI, MEPECTPOKY MHO3MHOBOIO (peHoTuna, a
TaK:Ke JeCTPYKIIMIO MBIIIIEUHBIX OeKOB. Llens paboThl
COCTOSIJIa B UCCJIEIOBAHUM BIUSTHUS OIIOPHOI CTUMY-
JISILAY Ha coAeprKaHre IUTOCKEIETHBIX O€JIKOB U CO0-
CTBEHHYIO XX€CTKOCTb KaM0OaIOBUIHO MBIIIILIBI (71, SO-
leus) xppIcbl Ha (QOHE TPaBUTALIMOHHOM pa3rpy3Ku
(aHTMOPTOCTATUYECKOTO BHIBEIIMBAHUS ).

Cam1ibl KpbIC ObUTH pazliesieHbl Ha TPU TPYMIIbI 10
8 XKUBOTHBIX B KaXKIOM: TpyTina BUBAPHOTO KOHTPOJIS
(C); rpynma aHTMOPTOCTAaTUYECKOIO BHIBEIIMBAHUS B
teyeHue 7 nHeit (HS); 1 rpynma aHTHopTOCTaTUYECKO-
TO BBIBELLIMBAHUSI C OTIOPHOI CTUMYJISILIMEN B TeUeHE
4 gyacoB B neHb (HSP). ITaccuBHast )KeCTKOCTh U30JIM-
pOBaHHOII KaMOAJOBUIHOM MBIIILLI U3MepsiIach Ha
ycranoBke Aurora Scientific (Kanama). ConmepxkaHue
LIUTOCKEJIETHBIX OEIKOB OLIEHUBAJIU C TOMOIIIBIO I'eJlb-
anekTpodopeza B ITAAI' u mocienymollero MMmy-
HOOJIOTTUHTA.

B rpynmne 7-cyrounoro BeiBemmBaHusi (HS) 0buio
YCTaHOBJIEHO JOCTOBEPHOE CHUKEHUE MaKCUMaJIbHOMU

643

M30METPUISCKOM CHIIBI U ITACCUBHOM XECTKOCTHU M30-
JIMPOBAaHHOM KaM0OaIoBUIHOM MBIILBI HA 38% u 31%
(p < 0.05) cOOTBETCTBEHHO T10 CPaBHEHUIO C KOHTPO-
neM. B rpyrme HSP cHKeHMST macCUBHOI XXeCTKOCTHU
OTHOCHUTEJIBHO KOHTPOJISI He Habmonanock. I'paBuTa-
LIMOHHAsI pa3rpy3Ka MpuBejia K J0CTOBEPHOMY CHUXKe-
HUIO comepxXaHus necmMuHa (—35%, p < 0.05), a-akTn-
HuHa-2 (—52%, p < 0.05), a-aktmHuHa-3 (—52%, p <
< 0.05) u reneronuna (—30%, p < 0.05) o cpaBHEHUIO
C KOHTPOJIbHOM rpyImoii. [IpuMeHeHre exXeaHeBHOM
CTUMYJISILIMM OTIOPHBIX apdpepeHTOoB Ha POHE 7-CyToU-
HOTO BbIBEILIIMBAHUS MTPUBEJIO K MOJHOMY TTpeaoTBpa-
IMIEHUIO CHIDKEHUSI COOepXXKaHMs TaKUX LIUTOCKENIET-
HBIX OEJIKOB, KaK JIECMUH, O,.-aKTUHWUH-2 1 -3 1 B KaM-
0aTOBUIHOI MBIIIIIIE KPBICHI.

TaxknM o6pa3oM, MexaHWJeCKask CTUMYJISIIINA OTTOp-
HBIX 30H CTOI Ha (poHE MOAEIMPYEMOil IPaBUTALIMIOHHOM
pa3rpy3Ku CIIOCOOHA IIpeAoTBpallaTh CHUKEHME T1ac-
CUBHOI XXECTKOCTH M30JIMPOBAHHOI m. soleus n 1101~
IepKUBaTh COAEpKaHWE KITIOYEBBIX ILIMTOCKEJIETHBIX
OEJIKOB.

®dunHaHcupoBaHue padoreli: PODU 17-29-01029,
I[Iporpamma ¢pyHmaMeHTanbHBLIX McciaemoBanuii ITHII
P® - UMBII PAH.
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MATEPUAJIbI KOH®EPEHIINN
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OYHKIMOHAJIBHBIE HAPYINIEHUA
B CUCTEME MATbDB-IIVIALTIEHTA-IIJIOJ
IMPU DKCIIEPUMEHTAJIbHOM TMIIEPTOMOIIMCTEMHEMUU
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Mertabonnyeckuii nucoananc romouncrerHa (I'L1)
M €T0 HaKOIUJIEHUE B KPOBU (TUIIEPrOMOLIMCTEMHEMMUS,
ITIL) cBsg3aHO C TIOBBIIIEHHBIM PHUCKOM pa3BUTUSI
OCJIOXXHEHMI OEpeMEeHHOCTH M 3aIepXKKOil BHYTPU-
YTPOOHOro pa3BuUTHUs IUIoga. TOKCHMYECKOE BIUSHHE
I'll Ha TT1alieHTY M MO3T II0/Ia MOXKET CTaTh MPUYMHOI
HapymeHus pasputust LIHC, uyro oOycnoBiieHO cHU-
KEHUEM YCTOMYMBOCTU KJIETOK MO3Tra HOBOPOXKIECH-
HBIX K okucauTesbHoMy cTpeccy (OC), u B mociaeayro-
IIEM, IPUBOIUT K U3MEHEHUIO TUIIOTaJIJaAMUIECKOM pe-
TYJISIUA  PENPOAYKTUBHBIX IIMKJIOB M YTHETEHUIO
KOTHUTHUBHOI (PYHKIIMM Y B3POCIBIX XKUBOTHBIX.

ITokazaHo, uto I'T'1l, BbI3BaHHAsI XpOHUYECKOI Me-
TUOHMHOBOM Harpy3Koii BO BpeMsi 6epeMEHHOCTH, BbI-
3pIBaeT MmoBbiieHue ypoBHs 'Ll B KpoBU caMOK KpEIC,
a TakKxXe B KpOBM U MO3re ux IuiogoB. OTMedeHO
YMEHBIIIEHNE MAacChl IUIAleHThl M IJI0g0B Ha 20-bIid
nmeHb 6epemeHHocTH. Paszsutne OC npm I'T1I, BeIpa-
JKEHHOE B YBEJIUYEHUU COJECPKaHUSI MaJJOHOBOTO M-
ampaeruna (MA) u 3-HUTPOTUPO3MHA B CBIBOPOTKE
KpOBU OepeMEHHBIX XKMBOTHBIX, COIIPOBOXKIAETCS aK-
TUBalLIME€ MaTepUHCKOW MMMYHHOI CUCTEMBI 3a CUET
YBEIUYEHUS COMepKaHMs ITpoBocIianuTeabHoro I1L-1-

OeTa B CHIBOPOTKE KPOBHU U IUIOJHOM YaCTU IUIALIEHTHI
(ITYII). TTIL BBI3BIBaJIa yBEJIWYECHHE COACPKAHUS
MpPEeIIECTBEeHHUKOB HelpoTpodudeckux ¢akTopoB
BDNF u NGF kaxk B IT4I1, Tak 1 B MaTepHUHCKOI1 4a-
ctu ianeHTsl (MYIT), a Takke yBeImueHne coaepKa-
Hus nipeaectBeHHMKa BDNF B Mosre miogoB. Kpo-
me toro, B MUII mokazaHoO CHUXXe€HHE YPOBHS Helpe-
ryyimmHa NRG1, ¢akropa pocra HepBoB VEGF u
aKTUBHOCTH CYTIEPOKCUITUCMYTa3bl, a TAKXKE YBeJIuJe-
HUE CoIepKaHMsI aKTMBHOM KacIla3bl-3 U IIPOIYKTOB
OKMCIUTENbHON MogudnKany 0eJKoB. Mexny TeM, B
ITYUIT otMmeueHo yBeaudeHue KonnuectBa VEGF, npo-
Kacna3pl-8 1 MJIA. B Mo3re 1miomoB, mepeHeCIInX
npeHatanbHyo I'TLl, oOHapyXeHO IOBBIIICHWE aK-
TUBHOCTHM Kacma3sbl-3, cogepxanust MJIA u NRG1.

IMpennonaraercd, 4TO WM3MEHEHUE MPOLIECCUHTA
HeMporpoduHoB nipu [ TLI, HapsiTy ¢ OKMCIUTETbHBIM
CTPECCOM W WHUILIMUPYEMbIM MM BOCHAIUTEIbHBIM
MPOLIECCOM, a TAKXKE arlONTO30M, UTPAET Ba>KHYIO POJIb
B HapyILIEHUSIX Pa3BUTUS MO3Ta ITOTOMCTBA.

®dunHaHcupoBaHue padborel: PODU 18-015-00099,
roc3amanre (AAAA-A19-119021290116-1).
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MATEPUAJIbI KOH®EPEHIINN

N IIKOJIbI

BJINAHUE MEXAHUYECKO OITIOPHON CTUMYJIALINA
HA PUBOCOMAJIbHBIN BUOTEHE3 U CUHTE3 BEJKA
B KAMBAJIOBUJIHOM MBIIIIE KPBICHI
B YCJIIOBUAX ®YHKIIMOHAJILHON PA3IPY3KU

© 2020r. T. M. Mup3soes'*, C. B. Poxkos!, K. A. IIlapao’,
E. I1. Mouasiosa!, C. A. Teiranos!, B. C. IIlenkvan’
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*e-mail: tmirzoev@yandex.ru

DOI: 10.31857/S0044452920070992

XOpo1110 U3BECTHO, YTO (DYHKIIMOHAJIbHAsI pa3rpy3-
Ka 3aJHUX KOHEUHOCTEH TI'PbI3YHOB COMPOBOXIAETCS
CHMXEHHEM CUHTe3a 0ejika U aTpo(UYeCKUMU U3Me-
HEHUSIMU B TTOCTYPaJIbHBIX MbIIIaX. OQHUM U3 KITIO-
4yeBbIX (PaKTOpPOB, OINpeaeSIIOIINM WHTEHCUBHOCTD
OEJIKOBOTO CHHTE3a SIBJISIETCS TPAHCISILIMOHHAS €M-
KOCTb, KOTOpasi 3aBUCUT OT KOJMUYECTBA pUOOCOM Ha
€IMHUILY TKAaHU U, COOTBETCTBEHHO, OMoreHe3a pubo-
coM. MexaHuueckasi CTUMYJISILIMSI OTIOPHBIX 30H CTOIT
SIBJISIETCSI OMHUM M3 BO3MOXHBIX CPEACTB CHMXKeE-
HUS/TIpeAOTBpallleHs] HEeTaTMBHOTO BO3AECHCTBUS
(YHKIIMOHAIBHOM pa3rpy3Ku Ha MOCTYypaJIbHbIE MbIIII -
LIbl MJIEKOMMUTAOIIWX. B CBSI3M ¢ 3TUM, 11€J1b UCCIe0-
BaHUSl COCTOSIJIa B OLIEHKE BJIMSIHUSI ME€XaHUYeCKOM
OMOPHOI CTUMYJISIIUYM Ha KJIIOUeBble MapKepbl O1ore-
He3a puUOOCOM M CHHTe3 Oejika B KamMOaJloOBUIHON
MBIIIILIE KPBICHI B YCJIOBUSIX 3- U 7-CYyTOUHOM (DYyHKIIM-
OHaJIbHOM pa3rpy3KH.

Camnbel Kpeic Bucrtap moaBeprammch (pyHKIIMO-
HaJIbHOM pa3rpy3ke 3aJHUX KOHEYHOCTEW METOI0M
aHTUOPTOCTATUYECKOTO BBIBEIIMBAHUS B TedeHHE 3
win 7 cyTok. B rpynmax ¢ omopHO# CTUMYJISILIMed Ha
¢doHe 3- win 7-CyTOYHOIrO BBIBEIIMBAHUSI TTPOBOIM-
J1ach MeXaHWYeCcKask CTUMYJISIIIASI OITIOPHBIX 30H CTOII B
pexume «xoapda» B TedeHHe 4 4acOB B IeHb. AHATIN3Y
TOJBEPIJIach TOCTypajibHasl KaMOaJI0BUAHASI MBIIILA
(m. soleus). 1ns onpenenenust 18S u 28S pPHK npoBo-
muics anekrpogope3 pPHK B arapo3Howm reie; ypo-
BeHb 3Kcnpeccun MPHK TpaHckpurmonHoro ¢gaxk-
Topa c-Myc u 45S npe-MPHK 6b11 onpeneneH meto-
moMm OT-ITLP B peanbHOM BpemeHu. MHTEeHCUBHOCTH

0eJIKOBOTO CHMHTEe3a OblIa OTIpeiesieHa C TIOMOILIBIO Me-
Toma rmypoMunimHoBoro meueHust SUnSET.

AHTHOPTOCTATUYECKOE BBIBEIIMBAHUE B TEUYEHUE
3-X CYTOK TIPUBEJIO K JOCTOBEPHOMY CHIKEHUIO CHH-
Te3a 6enka (—60%, p < 0.05), conepxanuio 18S u 28S
pPHK (—55%, p < 0.05) u skcnipeccun MPHK Tpan-
ckpunuroHHoro ¢akropa c-Myc (—60%, p < 0.05) B
m. soleus OTHOCUTEIBbHO KOHTPOJBHBIX >XWUBOTHBIX.
OropHast CTUMYJISILIMS B TeYeHUE 3-CYyTOYHOI'O BEHIBE-
IIMBaHUS He MOBIIMsIIA Ha colepXXaHue MapKepOB pU-
oocomanbHoro ouorenesa (18S u 28S pPHK, c-Myc),
HO YacTUYHO NPEIOTBPATUIO CHIDKEHUE OEJIKOBOIO
cuHTe3a. MOYHKIUOHAIbHASI pa3rpy3Ka IPOIOJIKH-
TEJIbHOCTbIO 7 CYTOK COIPOBOXKAATACh MOHWKEHHOM
MHTECHCUBHOCTBIO CHUHTE3a OeJiIka M 3HAYMTEIbHBIM
CHIDKEHUEM COIepKaHUs/PKCIIPCCUM TaKUX MapKe-
poB 6uoreHe3a pubocom, Kak c-Myc (—72%, p < 0.05),
45S-nipe-pPHK (—46%, p < 0.05), 18S u 28S (—45%,
p < 0.05) IIpu 3TOM IpUMEHEHNE CTUMYJISLIAN OIIOP-
HbIX ahDepeHTOB YaCTUYHO MPEeIOTBpaTUIIO KaK MO-
JIaBJIeHME OCJIKOBOIO CHMHTE3a, TaK U CHIDKEHHE OC-
HOBHBIX MapKepoOB OMOreHe3a puboCcoM.

[MonyyeHHbIe TaHHbBIE CBUAETENBCTBYIOT O TOM, UTO
IMPUMEHEHUE MEXAaHUYECKON OIOPHON CTUMYJISLIAU
BO BpeMsl 7-CyTOUHOM (hyHKIIMOHAJIBbHOI pa3rpy3Ku (B
OTJIMYMe OT 3-CYTOYHOTO BO3AEUCTBUSI) MO3BOJISIET Ya-
CTUYHO MPEeIOTBPAaTUTh CHUXXEHHE OnoreHeza puoo-
COM B KaMOAJTOBUIHOI MBIIIIIIE KPBICHI.

®dunancupoBaHue padbotel: PODPU 17-29-01029 u
19-015-00089.
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JTUHAMMKA HAKOILIEHUS TSAXKEJIBIX HEUPO®UJIAMEHTOB
KAK MAPKEP PA3BUTHUA 3PUTEJIbBHOT'O TAJIAMYCA KOILIIKHA

© 2020r. A. A. Muxaakun'*, H. C. Mepky.JibeBa'

' @IEYH Hucmumym gusuonoeuu um. H.11. ITasrosa PAH, Canxm-ITemep6ype, Poccus
*e-mail: michalkin@mail.ru

DOI: 10.31857/S0044452920070979

Pa3BuTre 3pUTENbHON CUCTEMBI MJIEKOITUTAIOIINX
BKJIIOUAET PsII TTOC/IeN0BaTeIbHbIX 3TANOB, KaX bl U3
KOTODBIX orfpenesisieT GopMUpOBaHUE TOW WM WHOM
CTPYKTYpbI. B cuily KOMILUIEKCHOI OpraHu3aluu, pas-
JIMYHbIE KOMIOHEHTBHI 3PUTEJILHON CHUCTEMBI MMEIOT
COOCTBEHHYIO IMHAMUKY pa3BuTus. [loHnmMaHue Bpe-
MEHHOTO naTTepHa (hOPMUPOBAHUS ITUX KOMITOHEH-
TOB UMEET HE TOJIbKO TEOPEeTUYECKUI UHTepeC, HO U
HEOO0XOIMMO JIJISI Pa3BUTUSI METOIOB KOPPEKIIMHU 3pU-
TEJIbHBIX NaToJOruii. OAHUM U3 MOJIEKYJISIPHBIX Map-
KepoB, IIMPOKO HCIIOJb3YEMbBIX JISI MCCJIETOBaHUS
OHTOTeHEe3a 3pUTEIbHOU CUCTEMBI, SIBJISIIOTCSI aHTUTE-
J1a K He(pochOopMInpOBaHHBIM TSKEJIbIM OeJIKaM Hel-
podunameHta — SMI-32. B HacTos1eit pabote aHTU-
tena SMI-32 ncnob30BaHbI 111 aHAJIM3a BPEMEHHOTO
naTTepHa pa3BUTUS 3pUTEJIbHOIO Tajlamyca: (1) cioes
A, Al u CMm 10p3aIbHOTO SiIpa HApY>KHOTO KOJIEHYaTO-
ro tena (HKTn) — ocHoBHOro ucrounuka adpgepeHnra-
LU 3pUTEJIbHOM KOPHI 1 (2) TIEpUTeHUKYJISITHOTO sSIapa
(IT') — uctoyHWKa MOIIHOTO BO3BPAaTHOTO TOPMO-
xeHusa HKTxo. MozneabHbIi 00OBEKT KOIIKa. AHAJIN3U-
poBaiu o0LIMI maTTepH pacnpeneaeHuss SMI-32 nm-
MYHOIO3UTUBHBIX (SMI-32(+)) HelipoHOB. 3amMepbl
MPOM3BOAUIN Ha (DPOHTAIBHBIX Cpe3axX 3pUTEIbHOTO

Talamyca. DKCIepUMeHTaJbHbIe TPYMNITbl BKIIIOYAIU
>KUBOTHBIX Bo3pacToM oT 0 mHei 1o 4 MecsI1IeB, a TAaKKe
B3POCJBIX OCOOECHA.

Pesynbratel. 1) OO1Ieit 0COOEHHOCTBIO MCCEaYe-
MBIX SIIEP SBJISIIOCH KYI0JIOOOpa3HOe U3MEHEHUE YK C-
Jla HEeWpOHOB: MEPBMYHOE HapacTaHWE IUIOTHOCTU
SMI-32(+) KJIETOK B IIepBbI€ HEIEJIU Pa3BUTHUS U I10-
clieytolliee UX CoOKpallleHue K MUHMMaJbHbIM 3Haue-
HMSIM Y B3pOCIBIX XXUBOTHBIX. I1pu 3Tom I1I'4 u cion
HKTn xapakTepn3oBaMCh YHUKAJIbHONM TWHAMUKOM
HapacTaHUsl U MaJeH!s Yhciia KJIeTOK, a TakKe JIOKau-
3alMell TOYKM MaKcUMaiabHOI mioTHocTH. 2) B HKTn x
MOMEHTY POXIEeHUsI 3aUKCUPOBAH SIPKO BBIpAXKEH-
HbIA BOCXOISILIWIA JOP30-BEHTPaAbHBIA TpaAUuEHT C
MUHUMAaJIbHOM MJI0THOCThI0 SMI-32(+) K/1eToK B ciioe
A n MmakcuMaiipHoOM — B ciioe Cum. I1o Mepe pa3Butus
pacripelieJieHUe KJIETOK B Ipeieliax sipa CTaHOBUJIOCh
Oosiee paBHOMepHBIM. [losaraem, 4To Ha OCHOBaHUU
KpUBOM M3MeHeHUs1 IutoTHoctu SMI-32(+) kietok
MOXHO CYJIUTb O CPOKAX CO3PEBAHUS UCCIENyeMbIX Ta-
JIaMUYECKUX sIep.

dunancupoBanue paboter: PODU 16-04-0179116.
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BJIMAHUE BBEIEHUA TETAHOTOKCHUHA
IMPU ®YHKIIMOHAJILHON PA3I'PY3KE ITOCTYPAJILHBIX MBIIIII]
HA MEXAHUYECKUE CBONCTBA MBIIIIII
1 AHABOJUYECKUI CUTHAJLJIMHT

© 2020 r. E.II. Mouasosa'*, C. I1. Benosa!, C. A. Teiranos!, b. C. Illenkman', T. JI. Hemuponckas'

! Tocydapemeennviii nayunwiii yenmp Poccuiickoii Pedepayuu —
Hucmumym meduko-ouonocuueckux npoonem PAH, Mockea, Poccus

*e-mail: mochalova_ekaterina@lenta.ru

DOI: 10.31857/50044452920071006

JlokanbHOE BBeleHNE HEOOIBIINX J03 TETAHOTOK-
CHHA MPUBOIUT K ITOBBIIICHUIO MBIIICYHOIO TOHYCA,
YTO MOXKET CIIOCOOCTBOBAaTb YMEHBIIIEHHUIO aTpoduH,
KOMIIEHCUPYSI CHUXXKEHME TOHYyca IIOCTYpaJibHBIX
MBI TIpY (PYHKIMOHAILHOM pa3rpy3ke. Hameit me-
JIbIO OBLIO HCCJIeIOBAaHUE U3MEHEHUSI MEeXaHUYeCKUX
CBOMCTB m. soleus KpbIChI IPpU 7-AHEBHOI pas3rpy3ke
MBI Ha (GoHe BBeACHMS TETaHOTOKCHUHA, a TakKXke
CBSI3aHHBIX C HUMM CUTHAJBHBIX IyTeil. DYyHKIINO-
HaJbHYIO Pa3rpy3Ky MOIEJIMPOBAIN “‘BbIBELIMBAHU-
eM” KpBIC C YCTpaHEHMEM OMNOpPbI 3aTHUX KOHEYHO-
creit. 32 camma Kpbeic Bucrap ObpIM pa3nelieHBI Ha
4 rpyniisl (1o 8 B KaX10i): KOHTpoJb — C, Tpyrra BbI-
pemmBaHus — HS (7 mHeii), BRIBEIIMBAHUS C OJHO-
KpaTHBIM BBeneHueM TeTaHoTokcuHa — HT (1o 2 Hr B
m. soleus MpaBoii U JIeBOIA Jar Tepe BhIBEIIIMBAHUEM )
U CUISYMA KOHTPOJIb C BBEICHUEM TETaHOTOKCHHA -
CT. YaenbHbIii Bec m. soleus ObUT CHUZKEH B 001X BhI-
BeIlIeHHBIX rpyIax (Ha 33% u 27%) otHocuTesbHO rp. C.
Y BhIBellIeHHBIX O€3 IIperapara XUBOTHBIX OOHapyXe-
HO CHMXKE€HME MaKCUMAaJIbHOM YIEJbHOM CUJIBI TeTa-
HUYECKOTO coKpallleHus: m. soleus B rpyrre HS oTtHo-
CHUTEILHO KOHTpOJIS (Ha 46%), B TO XK BpeMs B TPYIIIIe

HT usMeHeHUiT OTHOCUTEIBHONM KOHTPOJIS TOJIYYEeHO
He O0pUT0. OMHOBpPEMEHHO C 3TUM yaeJdbHasT MaKCH-
MaJibHas JKeCTKOCTb m. soleus cHKaach B rpymiie HS
Ha 30%, a B rpyninie HT oHa He oTim4yanach OT KOHTPO-
JI51. AHaJIOTMYHBIE M3MEHEHMs HaOJIOJauCh U IS
yaeabHOI cTabmibHOUM XecTKoctu. ComepxkaHue
CTPYKTYPHOTO OeJIKa IeCMUHA ObLIO CHUKEHO B IpYI-
ne HS na 20%, a B rpynme HT He oTimyanock OT KOH-
TpoJisi. YpoBeHb (pocopIMpoBaHMS KMHA3 aHabo-
nmdeckuoro curHayummHara P70S6k u Akt (S473) 6ot
cHrkeH B rpynmne HS (Ha 39% u 62% cooTBeTCTBEH-
HO), a BBeJIleHMe TIpeIrapara IIpeaoTBpaiiajia 3TH u3Me-
HeHUs1 (oTHocuTesibHO Tp. C). DKcrnpeccusi yOUKBU-
Turyira3 MuRF-1 1 MAFbx On11a moBbIIlIeHa, a ypo-
BeHb coaepxaHuss p-FoxO3 (S253) omuHakoBO
CHMXaJIcSl B 00erX BBIBELICHHBIX Tpyrnax. BeIBom:
BBeJIeHNE TETAHOTOKCHHA HE BIMSIET Ha CTEIIEHb aTPO-
¢un soleus u 3kcnpeccun E3 nmuras npu 7 cyrodyHom
BBIBEIIMBAHUM KpPbIC, MPEAOTBpaIllaeT CHIKEHUE
YVIEIbHOI CWJIBI, >KECTKOCTHM, JTeCMHWHA W MapKepoB
aHa0O0INYECKOTO CUTHAJUIMHTA.

dunancuposanue padotel: PH® 18-15-00062.
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BKJIAJL TEXHOJIOTUM, PASPABOTAHHBIX JIJIS1 UICCIAETOBAHUI
B KOCMUYECKOM IOJIETE, B D®®EKTUBHBII METO/
AMBYJIATOPHOM PEABWJINTAIIMY CIIMHAJIBHBIX IMAIIUEHTOB

© 2020r. T.P. Momounkuna'*, 3. B. Bunorpaackas?, M. A. IloroJbsckas!
' @IBEYH Hucmumym gusuonoeuu um. H.I1. ITaérosa PAH, Canxkm-ITemepbype, Poccus
2000 Diipmed, Canxm-Ilemepbype, Poccus
*e-mail: moshonkina@infran.ru

DOI: 10.31857/50044452920071018

TexHonoruu, pa3padboTaHHEIC UISI U3YICHUST OBU-
raTeJJbHOM CHCTEeMBI YeJIOBeKa B KOCMUYECKOM I10JIe-
Te, BHOCST OOJbIIOI BKJIAI B MCCIEeNOBaHUS IBUTA-
TEIbHBIX AUCGYHKIMI, TAKMX KaK TpaBMa CIUHHOTO
mosra (Edgerton et al., 2000). B TecHoii cBsSI3u ¢ KOC-
MUUYECKUMU UCCIAEAOBAHUSIMU ObLT CO3aH U UCTIOJb-
3yeTCs B UCCIIEAOBAaHUSIX MEXaHU3MOB PETYJISIIY IBU-
raTeJbHBIX (PyHKIIMI METO YpECKOXKHON CTUMYJISIIINN
criuHHoro mosra (HCCM) (I'opogHuues u ap., 2012).
DTOT HEeMHBAa3UBHEIII METOH CTaJl OCHOBOI TEXHOJIO-
Ty peaduInTaly MaldeHTOB, 00e3IBIKEHHBIX MO~
clie TpaBMBI CIIMHHOTO Mo3ra. [IpexaiecTByioiive
KJIIMHUYECKUE MCCIeIOBaHUs Pe3yJIbTaTOB IMpUMEHE-
Husg YCCM B BOCCTaHOBJICHWUM IBUTATSIILHBIX (DYHK-
Lll/lﬁ ITOCJIC TpaBMBbI CITMHHOT'O MO3ra ObUIU ITPOBCIACHLI
Ha HeOOJIBIIIOM YKCIIe TAalUEHTOB (MearaHa — 3 Imaim-
eHra 1o 13 nyonukanusam (Megia Garcia et al., 2020)).

Bbynyr mpencraBieHbl pe3yabTaTbl MCCAEIOBaHUS
6e3omnacHocT U 3ddexkTuBHOCTU NMpuMeHeHus1 HCCM
B peaOMIMTALINU TTOCIEACTBUI CITMHAILHOMN TPaBMBI C
ygactreM 28 mauneHToB. Bo3pact 15—60 neT (cpenHee
32 roga), cpok 1ocje TpaBMbl 1—24 roma (cpemHee

5 net), ypoBHHU TpaBMEI 0T C4—C6 1o L5, B ToM uncie
CJIOXKHBIE MHOXECTBEHHbBIE TpaBMbI. [1alineHTs aMOy-
JIATOPHO MPOXOAWJIM KypC ABUTATEIbHON peabuyinTa-
LIMM, COCTOSIBIIINI U3 Maccaxa U JeuyeOHOo (Pr3KyIb-
Typsl (JIPK), mnogobpaHHBIMU B COOTBETCTBUM C WH-
IUBUAyaJIbHOU peabunuTtalimoHHoit 3amaueit, JIOK
couetasack ¢ YCCM. ITapamerpsr HCCM noabupanu
B 3aBMCMMOCTHU OT YPOBHS TPaBMbl U peabUIUTAIIMOH-
HO# 3amauu. JJJIMTEeTbHOCTh MPOLEAYPhl COCTaBJIsIa
~2 4. Bcero 9—19 nmpouenyp (cpeaxee 12). B xone kyp-
cay 2 malMeHTOB OTMETUJIU YBEIUYEHNE CIACTUKU Ha
1 Gann, npyrue HexenaTeJIbHbIE SIBICHUSI OTCYTCTBO-
Basii. PeabunuTaliuoHHbIE LIEU TOCTUTHYTHI TTOJTHO-
cThi0 y 19 manuMeHTOB, YaCTUYHO — y 8 MalMeHTOB.
VY Bcex TMallMEHTOB HaOMIONAIM YBeJIWYeHUE JBUTA-
TeJIbHOTO Avara3oHa. ¥ 13 maireHToB OTMETUJIU pac-
LIMPEHUE 30H UYBCTBUTEIbHOCTH.

JocTKeHUsT TpaBUTAITMOHHOMN (DM3UOJTOTUN YCITETI -
HO BHEJPEHBI B TPAKTUKY PEaOMIUTAIIMOHHON MeIr-
IIUHEL.

®dunaHcupoBaHue padoTel: POD®U 16-29-08277.

648



KYPHAJI DBOJIIOLIMOHHOH EUOXUMHH H ®HU3HOJIOTHH, 2020, mom 56, Ne 7, c. 649

MATEPUAJIbI KOH®EPEHIINN

N IIKOJIbI

BJIINAHUE ITOJINMOPPU3IMA I'EHA
PELIEIITOPA CJIAAKOI'O TAS1R3 HA OBMEH IVIIOKO3bI 1 JIUIINIOB

© 2020r. B. O. Myposen
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Penientopsl ciagkoro BKyca, KOAMpyeMble TeHaMU
Tas 1, onocpenyioline BKyCOBOE BOCTIPUSITUE Y YEJIO-
BeKa 1 KMBOTHEIX, SKCIIPECCUPOBAHBI TAKXKE B BUCIIE-
pajbHOI cuCTeMe, TIe OHM YYaCTBYIOT B PeryJIsuu
BCACBIBaHMSI TJIIOKO3BI B KUIIIEYHUKE, IIPOTYKIIMY UH-
KPETUHOB, BhIACJICHUN MHCY/INHA, a TaKXKe PeryJIsiinuu
aguIioreHe3a. PesynabraThl, MOJYy4YeHHbIE in Vivo C
HWCIOJIb30BaHNEM T€H-HOKAyTHBIX MBIIICH, ITOKa3aJIn
BiIusIHUE TeHa Taslr3 Ha TOJEPaHTHOCTD K INIIOKO3€ 1
MHCYJIMHOPE3UCTEHTHOCTh, TOME0OCTa3 III0OKO3bI KPO-
BU B HOPMOTJIMKEMUYECKOM COCTOSTHUHU U MOCJIE TOJI0-
TaHUS, a TAKXKEe Ha MacCy KMPOBOTO JIEI0 1 pa3BUTHE
OCTPOBKOBOM TKaHU IMOIKEIYI0YHOM XKeae3bl (Mypo-
Bell u ap., 2014, 2016, 2018a6; Myposeur u ap., 2019;
Murovets et al., 2015). Majou3y4eHHBIM OCTaeTCs BO-
IpoC O BIMSHUM Ha MeTabOIU3M MHOTOYMCJIEHHBIX
noauMopgu3MoB reHa 7as1r3, BBISIBICHHBIX Y TPhI3Y-
HOB M B YeJIOBEUEeCKMX ITOmmysiuusix. B gactHocTH, y
MBIIIIEi BBISIBJIEHBI aJlJIEJIbHBIC BapMaHThI reHa Tas Ir3,
OMpeesaIoniie MOBBIIIEHHYI0 YYBCTBUTEIBHOCTh K
CJIaIKOMY U €ro MpeArouTeHue, XapaKTepHYIO JJIsl JIN -
Hum C57BL/6, 1 NOHMXEHHYIO YyBCTBUTEIHLHOCTh,
Habmomalomyocs y Meleit nuauii 129 u DBA.

Bnausuaue Taslr3 monuMmopdusmMa Ha MeTabOIU3M
IMI0KO36l M unuaoB (Myposelr u ap., 2018a6; Mur-
ovets et al., 2020) ucciaemoBaiu MyTeM CpaBHEHUS pe-
akunii F1 ruObpunos, NONMYyYEeHHBIX OT CKpEIVBaHUS
WMHOpPEOHBIX JWHWII Mblmei: cammoB 129P3/] wmm
129Sv, ¢ camxkamm C57BL/6ByJ mmm C57BL/6J, nubo
Tas Ir3 ren-nokayros C57BL/6J-Tas Ir3™RM D1y ru-
OpHMIBI pa3IudaroTCsd JIMIIb HabopoMm amneneit Taslr3
MIpU UAEHTUIHOM (DOHOBOM reHoTurie. st KOHTPOJIS
a¢pdekTa raroHegocraTroyHocT! 7asr3 ObLUIN TIOTY-
yeHbl F1 ruOpuabl OT CKpellMBaHUSI CaMIIOB
C57BL/6J ¢ camkamu TasIr3 TeH-HOKAyTOB, KOTOPBIX
CPaBHUIIU C POAUTENLCKOM TrHueit B6. [TomydyeHHbBIe
pe3yJIbTaThbl CBUAETEIbCTBYIOT, UTO PELIECCUBHAS ajl-
nenb Taslr3 oOycnaBaMBaeT CHUXKEHUE TOJEPaHTHO-
CTU K TJII0KO3€, CHIKEHUE TOTpeOJICHUS U TIPearno-
YTEHUS CJIAIKMX BellecTB. [[eMU3UTOTHOE COCTOSTHUE
aJijieJIn He BIIMSET Ha TOJEPAaHTHOCTh K TIJIIOKO3e, HO
BIIMSIET HA TIPEeANOYTEHUE Caxapo3bl MPHU IJIUTEIbHOM
TeCTUPOBAHUM, a TAKKE TIPUBOIUT K CHIDKEHUIO YPOB-
HSI MHCYJIMHA B KPOBHU U YBEJIMUYCHUIO MACChl BHUCIIE-
pPAaJIbHOTO XUpa U TTIeUYEeHH.

dunancuposanue paboter: PODU 19-015-00121.
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MATEPUAJIbI KOH®EPEHIINN
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BECTUBYJIAPHAA HEMPOMOAYJIAIIUA — IPEAUKTOP YYACTUA
TPABUTALIMOHHON YYBCTBUTEJIBbHOCTU
B IMCKNHETNYECKHUX ITPOABJIEHUAX
DKCTPAIIUPAMUIHON IIATOJIOTUA
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Metonbl BecTuOyasipHoit Heiipomonysiuu (BH),
B TOM YHCJIe M BECTUOYJISIpHAS AepELEeIIINsI, TOPMO3ST
aKTUBHOCTb CEHCOPHBIX 00pa30BaHMII OTOIUTOBOIO
anrmapara MnpeiIBepysi WA BbI3BIBAIOT JereHepaTHB-
HbIe U3MEHEHUST BOJIOCKOBBIX KJIETOK, YTO OIIpeaeseT
KIIMHU4YecKylo 3ddektuBHOcTh BH oTHOcUTeNbHO
nuctoHmdeckux rmpoueccax (AIT) mpm sxkcTpamnmpa-
MuaHoit narogoruu (DIIIT).

l'loquy HeoO0XO0AUMO CHUKATh aKTUBHOCTb OTOJIU-
TOBOI'O ar[napaTa?

P. MarHyc, 3aHMMasiCb OMHOCTOPOHHEM JaOUPUHT-
OKTOMUEN Y KPOJUKOB, MOJAYYUT Y HUX YCTOWUUBBINA
MOBOPOT U HAKJIOH TOJIOBBI B CTOPOHY YAAJICHHOTO JIa-
OMpUHTA, KOTOPbIE NCYE3aIM Y HUX B ITOJIOXXEHUU aH-
THOpTOCTa3a. P. MarHyc cumrai, 4To B OCHOBE TAKOTO
3a00JieBaHUST KaK CMacTUYeCKasi KPUBOIIES] OMHOCTO-
POHHSISI TTATOJIOT U JIAOMPUHTA MOXET UMETh 3THUOJIO-
rM4ecKoe 3HaYCHUE.

MHOTOJIETHUI ONBIT OTOPWHOJIAPWUHTOJIOTUN U
HEMPOXUPYPIUM JOKa3aad OIIMOOYHOCTh 3TUX Tpe-
craBineHnii. TeM He MeHee, HAUMHasA ¢ KOHIIA 70-BIX
TOIOB TIPOIIJIOTO CTOJETHUSI MBI CTaJIM IIPOBOIUTH
OOJIbHBIM C Pa3IMYHBIMU TUCTOHUSIMU TMPOOY, KOTO-
pPYIO MBI Ha3BaJIl OTOJIMTOBOI aHTUOPTOCTATUIIECKOM
npo6oit (OAOIT). Cmbica ee 3aKiIroyajcsa B TOM, YTO
nalyeHTa Ha MHBEPCUOHHOM CTOJIe TEepeBOAMIIN U3

MOJIOXKEHUS OPTOCTa3a yepe3 KIMHOCTAa3 B MOJIOXEHHUE
AHTUOPTOCTA3a, B KOTOPOM CUMITOMATHUKA TUCTOHUU
noaseprajach peaykuuu. [loaydyeHHbIe KIMHUYECKUE
pe3yIbTaThl OBLIM TTOATBEPXKAECHBI MUOTOHOMETpUYE-
CKUMU U BIIEKTpPOHeipoMuorpaunieCKUMI UCCIEHO0-
BaHUSIMU, KOTOPbIE TE€MOHCTPUPOBAJIM BOCCTAHOBJIE-
HUE HApyIIEHHBIX TIPU MaTOJOTUN PELUITPOKHBIX B3a-
VMOOTHOIIIEHU MeXKAY MBIIIIAaMM, YJaCTBYIOIIUMU
B JAII.

IMTonyyennbie pesyabTatel OAOIT MoXHO 0OBsIC-
HUTh aHATOMMUYECKUMM OCOOCHHOCTSIMHU CTPOCHUS
OTOJIMTOBOTIO armapaTa IpeaaBepusi: OTOJIUTOBEIN Op-
raH 3JUTMITAYECKOTrO MEIIOoYKa HAKJIOHEH IO YIioM
30° k3agm, MaKkyaa chpeprnIeCcKOTro MEeIIoYKa pacroiio-
K€Ha CTPOro BEPTUKAIBLHO. DTOT (PpaKT oIpeaessieT CH-
Tyaluio, IIPU KOTOPOii OTOJIUTOBBIE MeMOpaHbl (OM)
“COCKaJb3bIBAlOT” BHU3 IO MeHCTBUEM CUJIBI TSKE-
CTHU, YTO IIPUBOIUT K IIOCTOSTHHOMY HATSI>KEHUIO BO-
JIOCKOB CEHCOPHBIX KJI€TOK. UMEHHO 3TUM OTIpeesi-
€TCs TIOCTOSIHHAs TOHUYEeCKasi aKTUBHOCTh BECTUOY-
JIIPHOTO HEPBa M BCETO BECTUOYIISIPHOTO aHaIM3aTopa.
B aHTMOpTOCTa3e 3TOT TPOILECC «COCKaTIb3bIBAaHUS»
OM, ecnu He TIpeKpanIacTcs COBCEM, TO B 3HAUNTEb-
HOI1 cTeneHM ociabdeBaeT. CKazaHHOE OOBSICHSIET Me-
xaHu3M BH mpu JIT SIIIT.
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IIYTU AKTUBAIINN E3-YBUKBUTUH JIUT'A3
IMPU ®YHKIIMOHAJILHOM PA3I'PY3KE MBIIIIII

© 2020 r. T.JI. HemupoBckas

THI] PO Hucmumym meduxo-ouonoeuueckux npoonrem PAH, Mockea, Poccus
e-mail: Nemirovskaya@bk.ru

DOI: 10.31857/50044452920071067

ITpu rUNMoKWHE3nN CKEJIETHBIC MBIIILIBI TTOBEpra-
oTcs atrpoduun. [110X0 M3yyeHBbI CUTHAJIbHBIE TTYTH,
VHULIUPYIOILINE SKCIIPECCUI0 OCHOBHBIX MBIIIEUHBIX
E3-nura3 (atrogin-1 u MuRF-1), yOuKBUTUHUPYIO-
IMX 6eJKU MpU (PYHKIIMOHAJIBHOMN pa3rpy3Ke MBIIIILI.
WsBectHa ponb Akt/mTOR/p70S6k curHaIbHOTO ITy-
TU, TIPU CYIPECCUU KOTOPOTO BO BpeMsl pas3Trpy3Ku
TpaHCKpUNIIMOHHKIN (pakTop FOXO MoxeT nedocho-
PUIUPOBAThCSI, MPOHUKAThL B SIAPO U 3aIlyCKaTh 3KC-
npeccuto E3-nuras. OgHako MBI HEpeaKO CTaJIKiBa-
JIUCh CO cIy4yasiMu, Koraa akcrpeccust E3-nuras pabo-
TajJla paccoriacoBaHO ¢ GocdopUIMpoOBaHUEM MNYTU

\

(IP3R

Cat

| TF | <€— Ca¥*

— Tnls | Tnlf }

A 4

Nuclous

Akt-FOXO. BeposiTHO, TIpU pa3rpy3Ke MBIIII padoTa-
IOT IpyTUe CUTHAJIbHbBIE TTyTH, aKTUBUPYIOILINE PabOTy
E3 nmuras. Mb1 0OHapyKWIN, 9TO TUCTOHACAIETUIIA3bI
(HDAG:S) 1, a Takxe 4/5 perynupyiot akcrnpeccuio E3
Jurassl atrogin-1 ¢ TOMOIIBIO TPAaHCKPUMIIMOHHBIX
¢akropoB muorennta u TFEB npu pa3rpy3ke MbIIIILI.
MpsI Takke nokazanu, uto p38 MAPK (onHa u3 Tpex
MAP kuHa3, KoTopble aKTUBUPYIOTCSI HOCHOPUITUPO-
BanueM: p38 MAPK, ERK u JNK) perymupyer 3kc-
npeccuio MuRF-1 (Ho He atrogin-1), Biusist Ha ¢oc-
dopunopoBanue FOXO3 mnpu pasrpy3ke Mbiuii. M3-
BECTHO, 4YTO IpU (PYHKIIMOHAJIILHON pa3Trpy3Ke MBIIIII]

o JUGH M= N

B2Y:
ATP

1P3 IP3

/ 1P3
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Puc. 1. AT® BbicBoGOXIaeTCs Yepe3 KaHabl TaHHeKCUH- 1 (PnX1) mocjie HU3Ko4acTOTHO#M CTUMYJISIIIUK; CEHCOPOM HaIPSIKeHUST
SIBJISTIOTCS: nuruaponupunuHoselie peuentopsl (DHPR). AT® 6bicTpo pasnaraercst Ha aneHo3uHAudocdar (AIP), aneHO3MHMO-
Hopochat (AMD) u aneHO3UMH Mo neicTBUeM 3KToHYKIcoTruaas. AT® u AJI® MoryT neiictBoBaTh Ha P2Y peuienTopsl, CBSI3aH-
Hble ¢ G 0ekoM Y, KOTOphIE, B CBOIO odepenb, akTuBUpyloT P13 kuna3y B MemOpane T-Ttpybouek. P13 kuHa3a katanusupyer poc-
dopwmposanue (pocharummmmHosutoaaudocdara (PIP2), naBas PIP3 BbicOKO 3apsKeHHBIN OCTATOK, KOTOPBIN PEKPYyTUPYET
dochonunazy C (PLC) B MeMOpany, 3anyckas runpoiu3 PIP2 na nuanwirmunepus (DAG) u nnosuron 1,4,5 tpudocdar (I1P3).
IP3 G6ynet cBsA3bIBaThCS ¢ penenTopamu 1P3, mprcyTCTBYIOIIMMM KaK B SIIEPHOM 000JIOUKE, TaK U B CApPKOILIa3MaTUIECKOM CeTH,
BBI3bIBast CJ1a0bIi CUTHAJI BBICBOOOXAECHUS KaIbLUs, KaK B LIMTO30JI€, TaK U HYKJIEOIJIa3Me, YTO CITOCOOCTBYET (BO3MOXHO, C IpYy-
TMMM CUTHAJIbHBIMU KacKagaMu) akTuBaluu paktopoB TpaHckpuriuuu (TF), IpuBoasiimx K 3KCIPEeCCUU WIM PENPECCUM IreHOB,

BOBJICYCHHBLIX B CbeHOTI/IH MbIIICYHBIX KJIICTOK.
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MIPOUCXOAUT HAKOIUIEHWEe MaKpodpTudecKux docda-
TOB (AT®, PCr) u nonoB Ca B MBIIIIEYHBIX BOJOKHAX
(Ohira Y. et al., 1994, Shenkman B.S., Nemirovskaya T.L.,
2008). dist MHOTMX TKaHell BHEKJIETOYHBII AT® saB-
JISIETCSI OCHOBHBIM ayTOKPUHHO-TTapaKPUHHBIM MEIM -
aTOPOM KJIETOUHOM CUTHAJIM3ALIMU. MBI TPEATIONOXM -
1, 9to AT® u “menneHnbit” Ca MOTYT CTUMYIUPO-
BaTh 3aITyCK BHYTPMKJIETOYHBIX CUTHAJBHBIX ITyTel U
aTpoUUYECKUX MPOLIECCOB MTPU Pa3Tpy3Ke MbIIIL. MBI
ToKa3aJli, YTO MHTMOMpPOBaHWE TTAHHEKCHOBBIX Ka-
HaJIOB TIpA 3X-ITHEBHOM MBIIIIEYHON pasrpy3Ke
npenorepaniaeT 3Kcnpeccuro MuRF-1. MexaHusm
3TOrO MpoIlecca MOXET OBITh TAKMM: TIPH pas3rpy3Ke
AT® 3 MBI Yepe3 TaHHEKCUHOBbIE KaHAIBI BBI-
XOJIUT BO BHEKJIETOUYHOE MPOCTpaHCTBO. HykieoTuasl

KYPHAJI DBOJIOLIMOHHON BUOXUMUU U OUIUOJIOTUU

HEMHWPOBCKAA

3aTeM MOTIYT B3aMMOJEHCTBOBaTh ¢ KaHajamMu P2Y
(G protein Y-coupled receptors), KOTOpble aKTUBUPY-
ot PI3-knna3y ramma (PI3K) (B T-kanamax MmemOpa-
HBbI U, B KOHeUHOM utore, IP3 peuentopsl (IP3R), Ha-
XOOSIIIMECS B SIIpe U CapKOIUIa3MaTUYECKOM PETUKY-
nyme). AxtuBanus IP3R mokeT BBI3BIBaThH Ci1aObIi
CUTHAJI BBICBOOOXIIEHUS KaIbIINsI, KOTOPBII CITOCO0-
CTBYeT (BO3MOXHO, C IPYTUMU CUTHAJILHBIMU KacKa-
IaMHM) aKTUBAallMd TPAHCKPUITIMOHHBIX (haKTOPOB,
YTO MPUBOIUT K DKCOPECCUU WJIN PEIPECCUU TE€HOB,
YYaCTBYIOIIMX B MOOYJISILMM (PEHOTUIIA MBIIIH. DTa
TUIIOTE3a B HACTOSIIIEE BPEMS ITPOBEPSICTCSI.

dunancupoBanue padorel: PODOU 20-015-00138,
PH® 18-15-00062.
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PA3JIMYEHUE 'PEBEHYATBIX CIIEKTPOB PA3JIMYHON IIIMPUHDI:
POJIb BPEMEHHOI'O MEXAHN3MA YACTOTHOTI'O AHAJIN3A

©2020r. 1. W. Hewaes'*, O. H. Munéxuna', A. 5. Cynun'

' @IBEYH uncmumym npo6aem sxonroeuu u sonouuu um. A. H. Cesepyosa PAH, Mockea, Poccus
*e-mail: dm.nechaev@yandex.ru

DOI: 10.31857/S0044452920071043

BpemeHHas Moaeb 4aCTOTHOTO aHajiu3a B CIyXO-
BOIi cUCcTeMe MpearojaraeT mojydeHrue nHpopMaumnu
O TIEpUOAMYHOCTU B 3BYKOBOM CHUTHAaje, UCXOAS U3
BPEMEHHOM CTPYKTYPbI UMITYJIbCHOTO TTOTOKA, MOCHI-
JIaeMOTO CJIYXOBOM YJIWTKOM B BBIIIIEeXalllue HepB-
Hble LIEHTpbl. Bo3MOXHO, JaHHBII MexaHU3M paboTa-
€T U TIPU pa3JIMYEHUU CJIOXHOTO 3BYKOBOTO CUTHAJIA C
rpebeHYaThIM CIeKTpoM. Takoii curHai He UMeeT SIB-
HOI BPEMEHHOM CTPYKTYpPhI, HO UMEIOT CKPBITYIO Bpe-
MEHHYIO CTPYKTYpPY, KOTOpasi IPOSIBJISIETCS B €T0 aBTO-
KoppeJisiiMoHHON (dyHKIIMKU. JlaHHOEe MCcclieqoBaHue
MPONOJIKAET LUK paboT, MOCBSIIEHHBIX 3TOMY BO-
npocy. B kauecTBe TecT-curHajia UCIOJb30BAIU LITYM C
rpedeHYaThIM CIEKTPOM (CIIEKTP C HAOOPOM MaKCHU-
MYMOB ¥ MMHUMYMOB CHEKTPaJbHOU TJIOTHOCTH).
IIupuna criekrpa coctapisna 0.5, 1 u 2 okrassl. LleH-
TpaJibHas1 yacToTa crekTpa obuia 1, 2 u 4 kI'u. YToOb!
ONpeneanTh, pa3iuvyaeTcsl JU CIEeKTpaJbHbI pUCY-
HOK, MCITOJIb30BaJIN TECT peBepPCUU (pa3bl TpedeHYATO-
ro criektpa. OCHOBHOI MPUHIIUIT TecTa ObLI ompeae-
JINTh MAaKCUMaJIbHYIO TJIOTHOCTh TpeOHEH B CIeKTpe,
NPy KOTOPOU ClIylIaTesib HE MOT Pa3IMYUTh PEBEPCUIO
dazel ciekTpa. st onpenesieHUs Mopora UCIOoIb30-
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BaJIM TPEXaJIbTEPHATUBHYIO METOIUNKY TPUHYIUTETb-
Horo BbIOOpa. BblI0 MpOBeneHO NBe 3KCIIEPUMEHTATb-
HBIe CEpUU. B MEPBOM Cliydae B KayecTBE CHUIHaJIa
CpaBHEHUSI WCIIOJb30BaJld CUTHAJI C IpebGeHYaThIM
CIIEKTPOM TOM Xe TNIOTHOCTH, YTO W TeCT-CUTHAN, HO
0e3 peBepcuu da3bl; BO BTOPOM Ciydae B KaudyecTBe
CUTHaJIa CpaBHEHUS UCITOJIb30BaJIM CUTHAJI CO CILIOII-
HbIM crieKTpoMm. [Topor paznnyeHus TNIOTHOCTH CITeK-
Tpa 3aBUCE]I OT KOMOMHALIMY IIIMPUHBI CIIEKTPA U LIEH -
TpaJlbHO YacTOThI. J1JIsI CUTHaNa CpaBHEHUS C TpeOeH-
yaToil CTPYKTYypOil moOpor BapbUpoOBall OT 7.8 OO
9.6 rpebHeii/okTaBy. sl cUrHajla CpaBHEHHUSI CO
CIUTOILITHBIM CITEKTPOM TOPOT U3MEHSUICS OT 9.6 rpe6-
Heli/oKTaBy Mpu 1puHe 0.5 OKTaBbl U LIEHTPaJTbHOM
yactore 1 kI'm mo 35.3 rpeGHeli/0oKTaBy IIpU LIMPUHE
2 OKTaBBI U LIEHTpalibHOM yactoTe 4 KI'1. Pe3ynabTarthl
MepBOIi CEpUM COIIACYIOTCS CO CIIEKTpaJbHOI Moje-
JIbIO YACTOTHOTO aHaJIU3a, B TO BPeMsI KaK pe3yJIbTaThl
BTOPOI1 CEPUM COTJIACYIOTCSI C MOJIEJIbI0O BpeMEHHOTO
YaCTOTHOTO aHaJn3a.

®dunaHcupoBanue pa6oTel: PH® 16-15-10046.
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BO3PACTHBIE USMEHEHUNA CEPJAEYHOI'O OTBETA
HA OCTPYIO TUIIOKCHIO B ITIEPBO¥ ITOJOBUHE DMBPUOTEHE3A
KYPUHOTI'O 3APO/IbIIIIA

©2020r.
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BONuU304bl TUMIOKCUW PA3HOM MJIUTEIbHOCTU MOTYT
HaOII0maThCd B MPEHATAbHBII MEepUON Pa3BUTUS U
BJIMSITh HA Pa3BUTUE CeP/illa, BbI3bIBast y HETO MOpdo-
JIoTu4eckre U PyHKIIMOHabHbIe U3MeHeHUs. Kpome
3TOro0, HapyllIeHUsl paboThI CEpALa, BbI3BAHHBIE TUIO-
KCHeil B IIpeHaTeIbHBIIA TEPpUO, MOTYT IIPOSIBIISIThCS U
rocJjie pOXIeHUSsI, BbI3bIBasl CEPAEUHO-COCYIUCThIC 3a-
6oneBaHus. DPdeKT TUIIoOKCHU Ha paboTy ceplia 3a-
pOIbIlIa B 3HAYMTEJBHOM CTENIEHU 3aBUCUT OT CTaIUU
9MOPUOHAITBLHOTO Pa3BUTHSI, Y Mbl COCPEAOTOUYMIIN Ha-
LM MCCIIEMOBAHMS Ha MIEPBOIA ITOJIOBUHE SMOPUOTeHe-
3a, Koraa HepBHasl peryIsiius paboThl ceplia elle OT-
cyTcTByeT. Hammu uccnenoBanusi ObLIM TTPOBEASHBI HA
KYPUHOM 3apOJbIllie, IITUPOKO UCITOJIb3yeMOM B Kade-
CTBE 9KCHEPUMEHTAJIbHON MOJEIN IPU U3YYeHUU U3-
MEHEeHUA paboThl Cepilia MpPU IMPeHaTaJbHON TUIIO-
Kcun. B ucciienoBaHUSIX Mbl MCIIOIb30BaJIM BUIEOKA -
Mepy Ui peTUCTpalliM  4YacTOThl  CEPIEUYHBIX
cokpaieHuit (HCC) in ovo u ucciepoBaiu 3MGeKThI
octpoii tuttokcuu 10% n 5%0, B Havasle U cepeauHe
aMOpuoreHe3a KypuHoro 3apozabima (4 u 10 cyT uHKy-
0alu, COOTBETCTBEHHO).

Hamm mncciienoBaHust moKa3aju, 4TO B IEPBOM I10-
JIOBUHE 3MOpHMOreHe3a KypUHOro 3apopsbiiia: 1) dyB-
CTBUTEJILHOCTb CEp/lla K TUIIOKCUM YBEJIMYUBACTCSI C
BO3pPacToOM M 2) 3apOJbIIll CIIOCOOEH YaCTUYHO MOI-
nepxuBaTh YCC 11pu oCTpOIi TUTIOKCHUM Ha 000OUX BO3-
pactax (Ha 4 u 10 cyT). Tak ObL1 OOHapyKeH AByXas-
HBIM TUIIOKCUYECKHUI OTBET Cep/lia, KOorma I1ocje mep-
BoHavasibHOoTO MageHuss YCC cienoBajio 4yacTUYHOE
yBeJIMYEHUE PUTMa ceplilia Ha (poHe MpOoaoIKAIOLIEe -
ca runokcuu (Nechaeva et al., 2010, 2020). YuuTsiBas
OTCYTCTBUE HEPBHOM PETYISLINM Cepalla KypUHOTO 3a-
pOIBIIIA B IEPBOI MOJOBMHE MHKYOAIIMM, MBI BBICKA-
3ajJid MpeanojoxeHue od yJyacTMd KaTeXoJaMUHOB B
noanepskaHnt YCC mpyu TMIOKCHA, 1 X ICTOYHUKOM
B KPOBU 3apO/bIIa IMPU TUTTOKCUY BO3MOXKHO SIBJISIET-
CSI KEJITOYHEIN MEIIOK Ha paHHUX CTAIUSIX pPa3BUTHS
nau xpoMadPUHHAS TKAHb HAATTOYEYHUKOB B CEPEIU -
He aMOpuoreHe3a. DTO MPEeAroJIOKeHUEe MPEeACTOUT
BBISICHUTH B JaJIbHEIIICiT paboTe.

dunancupoBaHue pabotsl: roc3aganue UBP PAH
(0108-2019-0003).
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MATEPUAJIbI KOH®EPEHIINN
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AKTUBUPYEMDIE KAJIBIIMEM KAJIMEBBIE KAHAJIbBI KCA3.1 BHOCAT
BKJIAZ B MEJJIEHHYIO CJIEZOBYIO I'INIIEPITIOJIAPU3AILINIO
IMUPAMUIHBIX HEMPOHOB 5-0T'0 CJ1I01 HEOKOPTEKCA

©2020r.

E. C. Hukutun

DI'bYH Hncmumym evicuieil HepeHoll dessmenvHocmu u Heiipogusuonoeuu PAH, Mockea, Poccus
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MenyieHHas1 ciaenoBasi TUIEPIIOASpU3alusl BIIEp-
BbI€ ObLIa OIMCaHa y MMMPaMUIHBIX HEMPOHOB TUIIIO-
KaMIla KaK KaJblIMii-3aBUCUMAas BOJIHA TUIIEPIIOJISIPU -
3allii, OTCTaBJI€HHAasl OT CIAalKoro paspsiaa U BHOCS -
11asl 3HaYMTEIbHBIN BKJIaA B aKKOMOJAIIMIO HEMIpOHa,
3aCTaBJISAS €ro IMMOCTENEHHO CHUXKATh YaCTOTY pa3psaa.
I1o nutepaTypHbBIM JaHHBIM, MEAJICHHAS CJIEAOBasi T1-
OepIoasgapu3alisd MOXET MOOABIISITbCS IIPU HEKOTO-
peix hopMmax anuiericuu (Tivari et al., 2019). ITpu o0y-
4YeHUU, HelipoHBbI, obagaroliie MeIJIeHHON! CIeJOBO
ruIepnosipu3anueii, 6ojaee CKIIOHHBI JEMOHCTPUPO-
BaTh AEMPECCUIO U HE BbIpabaThIBAIOT IOTEHIIMALIMIO
(Jacob et al., 2012). B Haiteit paboTe Mbl BIIepBbI€ TTPO-
IEMOHCTPUPOBAIN, YTO Yy TMTAaHTCKUX ITMPaMUOHBIX
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HEWPOHOB 3PUTEJIbHOI KOPBI 5-0T0 CJIOSI 3HAYUTEb-
HbIl BKJIaJ B MEJIEHHYIO CJIEAOBYIO TMIEPIIOJISIpU3a-
LIMIO BHOCST KaJIblIMii-aKTUBUpYeMble KaHaibl KCa3.1
tumna. Ucnonb3ys meToasl hapMakoJaoTuu, 371EKTPO-
GHU3NOIOTUU, UMMYHOILIMTOXUMUM, KOH(MOKAIBHOTO
MMAaIXKUHTa U (POTOBBICBOOOXICHUS KaJIbLIUS B HEM-
pOHe, OBLIIO MPOAEMOHCTPUPOBAHO, UTO KaJbLWii-aK-
TUBUpYeMasl TUMNEPNOJsIpU3alivs aganTUPYIOLIUXCS
HEWPOHOB (HeCYIINX reHeTuUeckuit Mmapkep er81/etvl)
yyBcTBUTENbHA K TRAM-34, celeKTUBHOMY OJIOKATO-
py KCa3.1 kananoB, a mapkep er81 y HEiipOHOB 5-0TO
CJIOST KOJIOKaJIM3yeTcsl B coMe ¢ KaHaiiom KCa3.1.

dunancupoBanue pabotel: POD®U 19-015-00022.
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JJOKAJIM3AIINA NCTOYHUKA 3BYKA B YCJIOBUAX MACKNPOBKHN
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PaccmarpuBaiorcss 3aKOHOMEPHOCTH JTOKAIM3aINU
HEMOABIXKHOIO 1 JIBUXKYIIIETOCsI MCTOYHUKOB 3ByKa
IpU IEMCTBUM aKyCTUUECKON moMexu. JlaHHbIe 1cclie-
TOBaHMSI IIOJIyYE€HBI B YCIIOBUSIX CBOOOTHOIO 3ByKOBO-
ro moJjisi B aH3XOUITHOI KaMepe MpU MCIOJb30BaHUM
HETIOABMXKXHBIX U IBVXKYIIUXCS UICTOYHUKOB CUTHAIA U
HETIOABIDKHOIO MCTOYHUKA MOMEXH, IIPEIbSIBISIEMbBIX
B TOPU3OHTATBHOM M BEpTUKAJIBHOM IMJIOCKOCTSIX. 3BY-
KOBBIMU CTUMYJIaMU CIYXXWJIW OTPE3KU Oeaoro Iryma
IJINTENIbHOCTRIO 1 ¢. BpemMeHHas 3amepxkka MeXmy
MacKepoM M CUTHaJIOM BapbMpoBaJiach B mpeaeaax 1—
120 mc.

ITpu KOpOTKMX 3aepKKaX MEKIY MaCKEpOM 1 CHUT-
HayioM (mo 20—40 McC) ABMXYIIMICS MCTOYHUK 3BYKa
BOCIIPUHUMAETCSI KaK HEIOIBVXXHBIN, PacIIOJOXEH-
HBIII B MECTe pacHoJIOXEHUsI Mackepa. B mHTepBane
3amepxek 40—200 Mc OBIDKeHME MCTOYHMKA 3ByKa
OIIYIIAETCS B OTPAaHUYEHHOM y4acTKe ITPOCTPAHCTBA,
CMEIIeHHBIM K KOHILY IBUKeHUS cuTrHaa. [1pu atoM ¢
yBelIMUEHUEM 3alepXKU CYObeKTHUBHASI TPAeKTOPUS
JIBVXKEHMSI CUTHaJIa IIOCTENIEHHO BO3pacTaeT, HO OCTa-
€TCsI YKOPOUYEHHOM 110 CpaBHEHMIO C peajbHOIl TpaeK-
TOpUel IBMKEHMsI UCTOYHWKA curHana. [1pu ynane-
HUU IBUKYILIETOCS CUTHAJIa OT Mackepa CyObeKTUBHAas

TPaeKTOPHUS eTo ABUKEHUST CMeIlleHa K KOHILY ABUKe-
HUs cTuMydia. [1pu nBM>KeHUn B 0OpaTHOM HaIlpaBJie-
HUU CYOBeKTUBHASI TPACKTOPHUS CMEIIAeTCs K Hadalry
IBVDKEHUSI CUTHaNa. B yCIoBUsIX ToKanu3auu Hero-
JIBVDKHBIX CUTHAJIOB BIMSIHUE MacKepa Ha BOCIIPUHU-
MaeMoe€ ITOJIOXKEHUE HEMOABUKHOIO UCTOYHMKA 3ByKa
BO3pAaCTaeT C YMEHBIIEHUEM YIJIOBOTO PACCTOSTHUS
MEXIy MacKepoM M CUTHAJIOM. YPOBEHb MAaCKMPOBKU
MPY JIOKAJIM3ALUY CUTHajIa B TOPU30HTAJIbHOM IIOCKO-
CTU 3aBHUCHUT OT CTEIIEHU KOPPEJISIIIUN MEXKITY MaCKepOM
1 curHaJoM. DddeKTBI MACKUPOBKHM B BEPTUKAITHLHOMN
TUIOCKOCTU HOCST GoJiee BbIpaXKEHHBIN XapakTep IIO0
CpaBHEHUIO C MACKMPOBKOI1 B TOPU30HTAILHOM TIOC-
KOCTH U 3aBUCSIT HE TOJILKO OT B3aUMHOTO PACIIONIOXe-
HUSI CUTHAJIa U MacKepa, HO TaKXKe OT IMOJIOXKEHUS Tpa-
€KTOpUU JIBVKYIIErocsl MICTOYHMKA CUTHajIa OTHOCU-
TEeJIbHO TOJIOBBI ciyinateiiss. KpuBble MacKUpOBKU
CYILIECTBEHHO pa3InYaloTCs IIpU JIOKAJIW3aluy ITBU-
KYIIETocsd MICTOYHMKA CUTHAJIa CIIEpeaU, Hajl TOJIOBOM
¥ no3any caymarenst. O0CyKIarTcsl CIIyXOBbIe MeXa-
HU3MBI, JiexXalle B OCHOBe 3(h(EKTOB MaCKUPOBKU
MIPY JTOKAJTU3allMd UICTOYHUKA 3BYKa.

®dunancupoBanue padboTel: PODU 17-04-02180.
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PACIIO3HABAHUE B3POCJIBIMU PEYU JETEU 10-14 JIET
C PACCTPOVICTBAMU AYTUCTUYECKOI'O CIIEKTPA

© 2020r. A.C. Huxkoaaes'*, E. E. JIakco!

! Cankm-ITemepbypeckuii Tocydapcmeennwiii Yuusepcumem, Cankm-ITemep6ype, Poccus
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Ilenp ucciaenoBaHMs — U3y4YeHUE BO3MOXKHOCTU
omnpeneeHUsT B3pOCIABIMUA Bo3pacTa, Ioja M IICUXO-
HEBPOJIOTMYECKOIO CTaTyca JIeTeil ¢ paccTpoiicTBaMu
ayructuyeckoro criekrpa (PAC) ripu npociayimBaHU
X pe4YeBBIX CUTHaIOB. B cciemoBaHnM IPUHSIIN yda-
ctue 10 nereit ¢ PAC B Bo3pacte 10—14 net. B pabote
WCITOIb30BaHA MeToauKa, pa3padoraHHas B I'pyrre
no usydyeHuto aerckoii peuu CII6I'Y (JIsikco u mp.,
2012). st TepLenTUBHOIO 3KCIIEPUMEHTAa CO3IaHbI
ayauoTEeCThI, COoAepKalllue peuyeBble CUTHaIbl JeTei,
OoTOOpaHHEIC U3 3alMCeil CIIOHTAaHHOM peuu. 3amucu
peuu B34ThI 13 Kopryca “AD _Child.Ru” (Lyakso et al.,
2019). PeyeBble cuUrHaJIbl B TeCTaxX OBLIM pas3aesieHbI
5-CEeKyHIHBIMU ITPOMEKYTKAMM, TECThI NPEIbSIBIISI-
JINCh OOHOKpPATHO. TeCTHI IPOCIYIINBAIN B3pOCJEIE
HOCHUTEN PYCCKOTO SI3bIKa (ayAUTOPbI), KOTOPbIE ObI-
JIY pa3jesieHbl Ha TPYIIILI B 3aBUCUMOCTHU OT IIpodec-
CHUOHAJILHOTO OIThITa B3aMMOIEICTBUS C IETbMU: CTy-
neHThI 1 kypca CITOI'TIMY, opauHaTOpEI-IICUXUATPHI,
Bpauu-Tnicuxuarpsl. I[lepen mpociylimBaHUEM Y 4acTU
ayauTOPOB M3MEPSUIM MOPOTU CIIyXa, IIpoBepsIn (o-
HEeMaTUYEeCKMU CIyX, MPOBOIWIM JUXOTUYECKOE Te-
CTUpOBaHME. AyTUTOpaM Mpeaiarajioch IIPU MPOCITy-

IIMBAaHUM PeYEeBbIX CUTHAJIOB ONPEACINUTh BO3PACT Ac-
Teil, MX TIOJ M COCTOSHUE (TUIMMYHOE/ATUIIUIHOE
pa3BUTHE) Y BHECTU OTBETHI B aHKETY. [1eplienTUBHBIM
SKCIIEPUMEHT TI0Ka3ajl, UTO ayAUTOPbI OIpPEeNesioT
Bo3pacTt aereii ¢ PAC Hike peajbHOTO: B 46% OTBETOB
CTYyIeHTOB, 38% OTBETOB OpAMHATOPOB, 48% OTBETOB
Bpadeil ykasaH Bo3pacT MeHble 10 jeT. AymuTopbl
MPaBUJIBHO ONPEACSIOT IOJ JOeTeil: MYXKCKOM TIOJ
TIPaBWJIBHO yKa3aH B 92% OTBETOB CTYIEHTOB, 85% OT-
BETOB OPIMHATOPOB, 87% OTBETOB Bpayeil, KEHCKUIT —
B 93%, 93%, 80% oTBeTOB cOOTBeTCTBEeHHO. COCTOSI-
HUE NeTeil CTYOEeHTHI OMPENEISIOT XyKe, YeM OpIrHA-
TOPHI 1 Bpauu: B 27% OTBETOB CTYyAEHTOB YKa3aHO TU-
MMYHOEe pa3BUTHE, B 73% atunmmuHoe; B 15% oTrBeTOB
OpAMHATOPOB YKa3aHO TUIIMYHOE pa3BuUTHE, B 85% —
aTUITMYHOE; TUITMYHOE pa3BuTHe yKaszaHo B 10% orse-
TOB Bpadeil, aTunmmyHoe — B 90% oTBeToB. O6GCYyXKIaeT-
¢ BOIIPOC O CBSI3U MCUXO(PU3NOIOrMIECKIX XapaKTe-
PUCTHUK B3POCIIBIX C UX CIIOCOOGHOCTHIO K pacIio3HaBa-
HUIO MHOOPMAaLNU, COAepKalleiics B pedr OeTeit ¢
PAC.

®dunaHcupoBanue pa6oTel: PH® 18-18-00063.
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HENPOXNUMUWYECKNE N3MEHEHUSA B HUZKHUX BYT'PAX
YETBEPOXOJIMMUSA KPbIC JIMHUN KPYH_[I/IHCKOFO—MOJIOI[KI/IHOI?'I
ITOCIJIE ITIOBTOPAIOININXCA CYIOPOZKHBIX ITPUITAJIKOB
© 2020r. C. /. Hukonaesal*, E. A. JIasposa!, E. JI. T'opoauésa’,

M. B. I'nazoBa', E. B. Yepaurosckas'
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*e-mail: sveta.nikolaeva@gmail.com

DOI: 10.31857/50044452920071109

M3BecTHO, 4TO KJIIOUEBOI CTPYKTYpOil B 3amycKe
pedIeKTOPHOTO ayIMOTeHHOTO MpUIIaaKa SIBJISIIOTCS
HUXHIE OyTphbl YeTBEpOXOJIMUs. B pe3yiabpraTe MHOTO-
KPaTHO MOBTOPSIIOIIMXCS CYAOPOXHBIX TPUIIATKOB
pa3BUBaeTCs JMMOUUEcKas MUJIETICUs, a TakKxKe MPpo-
WCXOIUT HaJibHElIIee ycuJieHUe SMUIIeITTU(GOPMHON
aKTUBHOCTHU B ueTBepoxojimuu. [Ipencrasisisio uHTe-
pec OlLIEHUTb HapyllleH!s B aKTUBHOCTU BO30YyXX1ar0-
1IMX ¥ TOPMO3HBIX HEHPOHOB B HUXKHUX Oyrpax yeTBe-
POXOJIMUSI Ha HayaJIbHBIX dTarax pa3BUTHUS JUMOUYe-
CKON 3Mujencud U BO3MOXHOCTb BOCCTAaHOBJIEHUS
COCTOSTHUMSI HEMPOHOB MOCJEe MpeKpallleHnus1 3ByKOBOI
CTUMYJISILIMY, BBI3BIBAIOIIEH CYAOPOKHBIE TPUTIANKMU.

CpaBHWIN “HaWBHBIX” U TIepeHeCcIInX 4 mpuIiagKa
kpoic muHun KM depes 4 yaca u yepe3 7 OHeEH 1ocie
MoCeaHeN CyTopOry, YTO MO3BOJIUIO OLIEHUTh OTJIO-
>KeHHbIe 9 HEKThI TOBTOPSIIONIUXCS IPUTTIATKOB.

ITocne 4-xX NOBTOPSAIOIIUXCS CYIOPOT MBI HAaOIIOAa-
JIM 1OCTOBEpHOE cCHMXKeHUe conepxkaHus p-ERK1/2, a
takxke akTuBHocTu ERK1/2-3aBucMoro cuHamntuye-
ckoro 6eyika cuHaricuHa- 1. AktuBHocTh ERK1/2 1 cu-
HaricuHa-1 BOCCTaHaBIWBAJUCh 10 KOHTPOJIBHOIO
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YPOBHSI Uyepe3 HelleJIIo TocJie MOCASAHETO CyIOPOKHO-
ro mpurmnazgka. Dkcrpeccus VGlutl, Be3uKyasIpHOTO
TpaHCcHoOpTepa IJIyramara, HaIIlpOTUB, 3HAYUTEIbHO
YBEJIMYMBAJIACh Cpa3y IIOCJe CyIopOT U OCTaBajach IT0-
BBILIIEHHOI TT0C/Ie BOCCTAHOBUTEILHOTO TTepuoaa. Om-
Hako akcripeccuss NR2B, cyosemunuiist NMDA pe-
LENTOPOB CHIDKAJach cpa3y IIOCje CyIopor, HO BOC-
CTaHaBJIWBajach 4depe3 7 OHEHM, KaK U aKTUBHOCTH
ERK1/2 n cunancuna-1. Copepxanne GAD65/67,
depmenToB cuHTe3a TAMK, moHmkeHHoe nmocie 4 cy-
JIOPOT, CIIyCTs 7 MHEei MpeBHIIIalTo KOHTPOJIbHBIE 3HA-
YEeHUSI, YTO MOKET OBITh BLI3BAHO YCUJIECHNEM BIUSHUS
rnyramaTta Ha cuHTe3 TAMK. IlomyyeHHBIE maHHBIE
CBUIIECTEIILCTBYIOT 00  OTJOXEHHONM  aKTUBALUU
IT'AMK-epruyecknx HEHpPOHOB, HEOOXOIMMOI IS
BOCCTaHOBJICHUS OanaHca BO30YXOIAIOIINX U TOPMO3-
HBIX HEpOMEIMAaTOPHBLIX CUCTEM B HIDKHMX Oyrpax
YETBEPOXOJIMHUA BO BPpEMsA BOCCTAHOBUTECJILBHOI'O ITEPU-
oza.

dunancupoBaHue paboThl: roc3agaHue MODB
PAH.
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VCCJIEAOBAHUE MEXAHU3MA OCMOPET'YJIUPYIOHIEN ®YHKIIUU
IMOYEK ITPU ITHEBMOHUWU VY JIETEN
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BBenenune. 3anaya 3BOIIOIIMOHHON (PU3MOJIOTUHA —
BBISICHEHHE 3aKOHOMEPHOCTEI CTaHOBJIEHUS (pU3NO-
normyeckux GyHKIMI, K METOJaM 3TOM HayKH OTHO-
CUTCS M3YYeHUE Pa3BUTUS (DYHKILIU B OHTOTEHE3e U
X aerpanaius nmpu narogoruu yejaoeka (JI.A. OpoOe-
mm, 1956). B HopMe ocMOperyisiiust 0o6ecIiednBaeTCs
W3MEHEHNEM peabcopOLMK BOABI B ITOYKE MpU yda-
CTUM aHTUAUYypeTndeckoro ropmoHa (AII), mpoiec-
CHHT KOTOPOI'O BKJIIOUAET pa3ieeHre Ba30IpecCuHa 1
KOMNENTUHA.

IHens. CpaBHEHME OCMOpPEryaupylolein GyHKINN
MOYeK B HOPME U MPU MHEBMOHUU C CUHJIPOMOM He-
anekBaTtHoM cekpeuuu AJII' (SIADH) y nereit mio pe-

abcopOLIMM OCMOTUYECKM CBOOONHOM BOIBI (Tﬁzo) u
SKCKPEIIMU Ba30MpPecCuHa 1 KOMENTUHA.

Marepuansl u Metoapl. O0ciienoBaHo 39 nereil B
Bo3pacTte oT 3 1o 17 jieT, B TOM 4mciie 28 MmalyeHTOB ¢
OCTpOM ITHEBMOHMUEN, BKIOYass 9 ¢ IMHEBMOHUEU U
cuHapomoM HeaaekBaTtHoit cekperiuu AT (STADH).
I'pyninia cpaBHeHus — 11 meteil ¢ OpoHXUATbHOI acT-
MOIi B cTanuu peMuccuu. OCMOoperyIupyolinyo GyHK-
1IMIO TIOYEK OLIEHMBAIU MO NaHHBIM YTPEHHUX IMPOO
MOYM MOCJIe OTpaHUUYEeHUS XKUJIKOCTU B TeUEHUE HOYU
(KOHTpOJIb) M MOCJIe TIMThSI BOIBI B 00beMe 10 Mi1/KT
macchl Tesia. MeTonbl uccyienoBaHUsl CblIBOPOTKU KPO-
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BU M MOYU: OCMOMETpUSs, IJIaMeHHast (poTOMeTpus,
HNODA.

PesyabTaTel. B yrpeHHUx rpobax Mouu y oociemye-
MBIX J€TeU BCceX rpymIl Obliia BbICOKAsi OCMOJISLIBHOCTD,
HaOII00AJICS OJWHAKOBBINA 3HAYMTENbHBIM YpPOBEHB

c "
Th,o- Y mereit ¢ SIADH oTMedanuch TMIIOOCMUST U TH -
noHatpuemud. [lociie BonHOI Harpy3ku oocienyeMsle
W3 TPYNIBbI CPaBHEHUS W MALMEHTHl C IMTHEBMOHUEN

C
YBEJIMUYMBATIM IMYPE3 32 CUCT CHUXEHUS Ty o. ¥ manu-
eHtoB ¢ SIADH BomgHas Harpy3ka He HpHBOIWJIA K
YCWJIEHUIO IUype3a, CHUXKEHUIO OCMOJISUIBHOCTA MO-

uu, T,EZO ocTaBajach BBICOKOM. CorocTaBieHUE KOH-
LIEHTPALIMK Ba30IIpeCCUHA U KOTIETITUHA B OMHUX U TEX
XKe rpobax moum y aereii ¢ SIADH mo 1 mocie BogHoOM
Harpy3ky ITOKa3ajl0 BBICOKYIO KOPPEISIUI0 MEXIY
STUMU MTOKA3aTEIISIMMU.

BoiBoapl. Pa3BuTHe naTojoruueckoro mpoliecca
MpY THEBMOHUY MOXET MPUBOAUTH K TUTIOOCMUU, TU-
noHatpuemuu 1 pa3Butuio SIADH, Ho ocMoperyis-
LIS Y 9TUX MAlMEHTOB MMEET TY XK€ MOJIEKYJISIPHYIO
npupony (AL, KonenTuH), 4TO U B TPyIIie CpaBHE-
HUS.

dunancuponanue padboTel: PH® 18-15-00358.
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INIOBEJAEHUMWE CAMIIOB 1 CAMOK TAPAKAHA PERIPLANETA AMERICANA
ITPA IIEPEXOJAX MEXIY AKTUBHOI 1 HEAKTUBHOI ®A3ZAMMU
CYTOYHOI'O IIUKJIA
© 2020r. E.C. HoBukoBa'*, M. . KykoBckas'
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UepenoBaHUE COCTOSIHMIT AKTUBHOCTU M IIOKOSI
clleIyeT eCTeCTBEHHBIM OKOJIOCYTOYHBIM KOJIEOaHUSIM
BHEIIHUX YCJIIOBUII U TeHETUYECKU 3aKperuieHbl. Oc-
HOBHBIM CUHXPOHM3aTOPOM PUTMOB aKTUBHOCTU SIB-
JISIIOTCSI U3MEHEHUS B KOJIMUECTBE U KaUeCTBE CBETa BO
Bpems paccBeTa u 3akaTta (Roenneberg, Foster, 1997).
Y amMepuKaHCKOTO TapakaHa (hOTOpPeLenTOpPhl CIOXK-
HBIX TJ1a3 MOJYyYaloT MH(GOPMALUIO, UCIIONb3YEeMYIO
JJISI IOACTPOMKY CYyTOYHOTO PUTMA MO PEXKUM OCBE-
IIEHUSI. DTU HACEKOMbIC ITOKA3bIBAIOT BEICOKMIA YPO-
BEHb aKTMBHOCTU B MEpBOil MOJOBUHE HOYM, KOIIa
OHU BBIXOISAT M3 YyOeXWIla, TPU 3TOM ITOBEACHUE
BHYTPM THE31a B COCTOSTHUY MOKOS 1 IIPU ITEPEXOTHOM
COCTOSTHUHU IIUKJIA aKTUBHOCTH-TIOKOS ObUIO MPaKTU-
YeCKU HEe U3BECTHO.

Hamm maHHBIe TTOKa3anu, YTO MOBeIeHUE IOJIO-
BO3PEJIbIX CAMIIOB M CAMOK TapakKaHOB B (ha3e MOKosI
OTJIMYAeTCs KaK KOJIMYECTBEHHO, TaK M KaYeCTBEHHO
OT TIepUOJa aKTUBHOCTHU. TapakaHbI, Mepexoasdiiue B
COCTOSTHUE TIOKOSI, OCTAIOTCSI HA OJHOM MeCTe OKOJIO
90% BpeMeHU, TTEpUOANYECKH MTOJTHOCTBIO 3aMUpast Ha
1—5 MuUHYT, U3peakKa MmepeaBUTAIOTCSI Ha HeOOJbIINe
paccTosiHUS (HECKOJIBKO CM), PEIKO M MEIJIEHHO YM-

CTATCS, yIesist 00JIbIlle BpeMeHM KayaaJlbHOMY KOHILY
Tena. B orimune ot akTUBHOM (ha3bl, KOTIA (KUBOTHEIE
JIBUTAIOTCS 10 BCEM TTOBEPXHOCTSIM KaMephl, BKJIIOYast
CTEHHEI 1 TOTOJIOK, B IIEPUO/, IOKOSI HAXOASITCS TIpaK-
TUYECKM BCe BpeMs Ha moiy. JleMoHCTpupyeMble OT-
JIeJbHBIMU O0COOSIMM (KaK caMIlaMM, TaK M CaMKaMU)
TOPU30HTAJIbHbIC TOBOPOTHI OPIOIIKOM HAOIIOIAI0TCS
B HavaJie HeaKTUBHOTO nepuoaa. [lepen HacTymieHu-
eM ¢doToda3ssl YacTh TapakaHoB (2—8/15) ObL1a B yoOe-
XUIIE B COCTOSHUM ITOKOsi. Ilpu BKIIOYEHUM CBETa
ocobu, HaxomdIIuecs BHE YOeXXMWIa, B TEUEHHE He-
CKOJIBbKMX MUHYT 3aX0AsT B Hero. Ilepen HayaioM CKo-
To(a3bl YacTh 0CcoOEi BCe elle HAaXOAUTCS B COCTOSI-
HUU TI0KOsI, BEPOSTHO, IIepHUod pabOThl MX BHYTPEH-
HUX 4YacoB Oojbire 24 4. OcrajgbHble O0COOU
MPOSIBJISIIOT JIOKOMOTOPHYIO aKTMBHOCTH W TPYMUHT,
KOTOpHIE YCWJIMBAIOTCSI C HACTYIUIEHMEM TEMHOTHI.
IToBenenue, HabmMIOMaeMoe HAMU paHee TTIPU OCBellle-
HUU B TeMHOBY10 (pa3y (HoBukoBa, 2KykoBckasi, 2017)
HEMOJHOCTHIO COOTBETCTBYET €CTECTBEHHOMY B CBETO-
ByIO (pa3y CyTOYHOTO IIMKJIA.

®duHaHcupoBaHUe paboThl: Toc3amanne HMDDb
PAH (AAAA-A18-118013090245-6).
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CTPECC OTHA U ®PU3NOJOI'MYECKHNE ®YHKIINU ITOTOMKOB:
POJIb NTHCYJIMHOITIOAOBHOI'O ®AKTOPA POCTA 2

©2020r. H. 3. Opaan’*, O. B. Mansimesna?, I'. 1. Xoaosa'!, B. K. Akymaosa!, C. I'. [InBuna'’
' @IBEYH Hucmumym gusuonoeuu um. H.11. ITaérosa PAH, Canxm-ITemep6ype, Poccus
2 Huemumym akywepcmea, eunexosoeuu u penpodykmonoeuu um. J1.0. Omma, Cankm-ITemep6ype, Poccus
*e-mail: neo@infran.ru

DOI: 10.31857/50044452920071134

BBenenune. TpaguliMOHHO WHCYJIMHONOIOOHBIM
dakrop pocra 2 (MUDPP 2) paccmaTpuBaeTcs KaK OC-
HOBHOM (pakToOp pocTa, NEUCTBYIOIIUIA B OpraHM3Me
njaojaa Bo BpeMsl 6epeMeHHOCTU. IlocnenHue naHHbIE
YKa3bIBaIOT Ha 3HaunMylo poiib UPP 2 Bo B3pociiom
opranusMme. I'eH Igf2 Ha BBICOKOM YPOBHE 9KCIIPECCHU-
pyetcs B LIHC, rme UDP 21 ontocpeayeT npoiecc KOH-
COJIMIALIMY TUIIIOKAMIT-3aBUCUMOM ITaMSATH. DTOT IeH
SIBJISIETCSI UMIIPUHTUPOBAHHBIM U B OOJBIIIMHCTBE CO-
MaTHYECKUX KJIETOK €ro 3KCIPeCCUsl OCYIIECCTBIISIETCS
¢ oTHOBCKOTO ajuieias. CTpecc OTIa MOXET IPOSIBISITh-
¢4 B HApyILIEHUU (PU3NOJIOTUYECKUX (DYHKIINI TOTOM-
KOB. Taku IICMXOMNATOJIOTUU KaK JeNpeccusl U MOCT-
TpaBMaTHU4eCcKoe cTpeccoBoe paccTpoiictBo (ITTCP) B
YeJI0BEYECKOM ITOITY/ISIIIMM 3a4acTyl0 KOPPEIUPYIOT C
BO3JCHCTBUEM CTpecCcOpHBIX dakTopoB. Ilean mccie-
JTOBaHMS 3aKJII0Yaiach B U3y4EeHUM MOCJIEICTBUIT 9KC-
nepuMeHTaNbHBLIX [TTCP 1 neripeccnn caMIioB KphIC B
Tepuo/ criepMaToreHe3a Ha 3KcIpeccuio Igf2 B Mo3re
HOBOPOXKIEHHBIX 1 IIOJIOBO3PEJIBbIX IIOTOMKOB.

Metoapl. IITCP wmopenupoBaau B IapagurMe
“cTpecc-pecTpecc”, IENMpeccuio — B TTapagurMe “BbI-
y4yeHHasi OeCIOMOIIHOCTh”. DKchpeccuio reHa Igf2
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onpenensyii meronom IIIIP B peaJilbHOM BpeMeHU C
oOpaTHoI TpaHcKpuIiueit. [IoMsaTh TOTOMKOB M3y4a-
JIA B TECTE “TIacCCUBHOE M30eTraHue” .

PesyabTaThl MicCie1OBaHUS TTOKAa3aIu, 4TO 00€ MO-
JleJIbHbIE TICMXOIATOJIOTUM CHUXKAIOT YPOBEHb TECTO-
CTEpOHa y CaMIIOB Ha JUIUTEIbHBIN CPOK, HO TOJBKO
[ITCP-nono6HOe cOCTOsSTHME YXYAIIaeT ITOKa3aTesln
crnepMaToreHesa, MposiBsSIeTCs Y TIOTOMKOB B 3a/1epX-
K€ COMaTU4YeCKOTO Pa3BUTUS U MOBBIIIIEHUU DKCIIpEC-
cuu Igf2 B meyeHu, HO HE B MO3Te€ HOBOPOXKIEHHBIX
KPBICAT. Y TTOJIOBO3PEJIbIX TOTOMKOB caM1IoB ¢ [TTCP-
MOTHOOHBIM COCTOSTHUEM BBISIBJIEHO HapyllleHe KOH-
CoMUAALIMU MaMsSITU U CHYXXeHue [gf2 sKcripeccuu B
TUMITIOKaMIle U HEOKOPTEKCE.

CraenaHo 3aKiII0O4eHHE, YTO BHIPAKCHHOCTh BIIMSI-
HUSI cTpecca caMIIOB OTLIOB B IEPUOJ ciepMaToreHe3a
Ha ITOTOMKOB 3aBUCUT OT CUJIBI CTPECCOPHOTO BO3IEii-
CTBUSI U MOXET ONpEeHesIThCS HapylIeHUe 3KCIIpec-
cuu reHa [gf2 Kak B paHHeM OHTOreHe3e, TaK U Yy
B3POCJIBIX TOTOMKOB.

®dunaHcupoBanue pacotel: POD®U 18-015-00186.
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OCHOBHASA HEBPOJIOTNMYECKASI TPAHCO®OPMALINA
I'PYJIHOI'O BO3PACTA

© 2020 r.

A. B. ITanpuuk

DI'bOY BO Canxm-Ilemepbypeckuii 2ocydapcmeentbiil neduampuueckuii MeOUyUHCKUIL YyHugepcumem
Munucmepcmea 30pasooxpanenus P®, Cankm-Ilemepbype, Poccus

e-mail: xander57@mail.ru
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AHanu3 JaHHBIX O Pa3BUTUM CTPYKTYPHI U (PYHK-
LIMM HEPBHOM CUCTEMBI, 3BOJIIOLIUU HeWpoXumMuue-
CKHUX TTPOIIECCOB B paHHEM OHTOTeHe3e chopMUpPOBa-
JIM y UCCJIeaoBaTeeii IIpeacTaBiIeHe O IPeeMCTBEH-
HOCTM pPa3HOOOpa3HbIX TIPOLIECCOB OT TMpe- K
MOCTHATaJbHOM KU3HU.

ComnocTaBjieHUEe pPe3yabTaTOB MOPGOJOTUYECKUX,
OMOXMMMYECKNX, HeIpO(pU3NOIOrMIECKIX UCCIIeI0Ba-
HU IPUBOAUT CIIELIMAIMCTOB K MHEHHIO, UTO B MEPUO]T
48—60 Hemenb MMOCTMeHCTpyaiabHOro Bospacta (ITMB)
MIPOMCXOIUT CYIIECTBEHHAsI TpaHC(OPMALSI B CTPYKTY-
pe, HeMpOXUMMKM M (PYHKIIMA HEPBHOIM CHCTEMBI MJia-
nenna. H.F.R. Prechtl (1984) na3Bai 310 siBJIeHHME major
neurological transformation (“OCHOBHAasI HEBPOJIOIU-
yeckas TpaHchopMaius’”).

B pmanHBI BpeMeHHOI IIPOMEXYTOK ITPOUCXOIUT
CMeHa PeryJsiliii MOTOPUKU:

SKCTpANIMPaAaMUIHON, CTPUONAJUIMIAPHOM Ha ITUpa-
MUIHYIO, KOPTUKOCIIMHAIILHYIO, T€HepaJIn30BaHHbBIX
IBUKeHWM writhing Ha fidgety.

WccnenoBaHust 1oKas3plBalOT, YTO KOHTPOJb 3pe-
HUS B OpTaHU3alMU IBUKEHU I BO3HUKAET TaKoKe B T1e-
pYOI OCHOBHOM HEBPOJIOIMYECKOIl TpaHCchOopMauu

(H.E.R. Prechtl, 1984). Btomy e mepuomy cCBoii-
CTBEHHBI JApaMaTUYeCKrWe W3MEHEHUS B 3pUTETbHON
cucteMe — “BuU3yajibHas1” yJIbIOKa (ITpy OOIIEHUU pe-
b6eHka ¢ poautesisiMu). OMHOBPEMEHHO B 3TOT XK€ Bpe-
MEHHOU MPOMEXYTOK 3aMEYe€HO YMEHbIIIEHUE M-
TEJIbHOCTU Y YaCTOThI “CIIOHTaHHOTO Tutaya”. B 48—
60 Henens TIMB Bo3pacTa TIpOUCXOOWUT YIIydIleHUE
MaMsITA Ha TPOIIEINIe COOBITHSI, OOYCIOBIIEHHOE CO-
3peBaHMEM TUIIIOKAMIIA Y TIOATBEPXKIAEMOE C TIOMOIIBIO
Visual Paired Comparison Test (N. Herschkowitz et al.,
1997). B 3TOT K€ BpeMEeHHOII MPOMEXYTOK OTMedeHa
MaHudecTallusl O4aroBbIX MOpaxKeHWil Mo3ra B BUIE
acummetpum aBrkeHuit (G. Cioni et al., 2000).

TakuMm oOpa3oM, BHYTPEHHHUE HEHNPOXUMUYECKUE
(TmoTpebiieHne I1I0KO3bI), HEMPOHHBIE MOP(MOIOrIYIe-
cKue (CUHanToreHes3, BETBJIEHUE NEHAPUTOB) U (hyHK-
LUOHAJIbHbIE (CMEHA aKTUBAallM aHTarOHMCTOB B I1aT-
TEPH PELMIPOKHON aKTUBAIIMM) TaiiMephl OMIOCPELY-
I0T CYIIECTBCHHbBIC M3MCHCHUSA B (I)yHKL[I/IOHa.HbeIX
BO3MOXHOCTSIX HEPBHOII CHCTeMbl MJjameHIia (“oc-
HOBHasi HeBpoJormdeckas TpaHcdopmanus’”), KOTo-
pble OKa3bIBAIOTCS OMPEACISIONIMMU IJIsI BCETO Aab-
HEMIIIero ICUXOMOTOPHOTO Pa3BUTHUS peOeHKa.
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BJIUAHUE MEXAHUYECKOW CTUMYJIAILIMU OIIOPHBIX AO®EPEHTOB
HA BHYTPUKJ/IETOYHYIO JIOKAJIM3AIINIO PETYJIATOPOB BDKCIIPECCUN
MyHC 1 TUIIA B KAMBAJIOBUIHOM MBIIIIE KPbIC HA ®OHE
TPABUTALIMOHHOMN PA3I'PY3KU

© 2020r. U. U. ITapamonosa®-*, K. A. Illapao!, H. A. Buabunnckas!,
C. A. Toiranos!, Bb. C. Illenkman!

! Tocydapemeennuiii nayunwiii yenmp Poccuiickoii Pedepavyuu — Hnemumym meduxo-6uonoeuueckux npobnem PAH,
Mockea, Poccus

*e-mail: inna 19922 1@gmail.com

DOI: 10.31857/S0044452920071158

MN3BecTHO, YTO aKTUBHOCTb KaMOaJIOBUIHO MBIIII-
1l B OOJIBIIION CTETIEHU 3aBUCUT OT OTMOpHOI adde-
peHTaluu, a MeXaHW4YecKash CTUMYJISLUS OINMOPHBIX
30H CTOMBI B YCJIIOBUSIX MOJIEJIMPYEMOIA TpaBUTAIIMOH -
HOI pa3rpy3KH, MO3BOJISIET MOIAEPKATh MBIIIEYHYIO
aKTUBHOCTb M CTAOWJILHOCTb COCTaBa MbIIIIEYHBIX BO-
JoKOH. OnHaKo MOJIEKYJISIDHBIE MEXaHU3Mbl 3TOTO
BO3JICCTBUSI 1O CUX TOp Heus3BecTHHI (I'puropneB u
ap., 2004; lllenkman u ap., 2004).

Ilenbio paboThl SIBIASETCS UCCAEIOBAaHUE BIUSHUS
oropHoOI adepeHTalluu Ha coAepKaHue B SIASPHOMU
bpakii TPaHCKPUITIUOHHBIX (PaKTOpoB, paboTaro-
11X C TIPOMOTOPOM TeHa MeIJIEHHOTO MHUO3WHA B MO-
CTYPaJILHOM MBIIIIE MJIEKOIUTAIONero, Ha ¢oHe ce-
MUCYTOYHOTO BBIBEIIMBAaHUS 3aJHUX KOHEUHOCTEt 110
Nnenny—HoBukoBy B Mogudukanmu Morey—Holton.
Ha ¢doHe BbIBeIMBaHMS ITPOBOAMIMN OTIOPHYIO CTUMY -
JISIHAI0 MeXaHUYeCcKUM naBieHueM 104 MM pT CT. TIpo-
IOJDKUTEIBbHOCTHIO 4 yaca ¢ yactoroii 1 ru. B pesyib-
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TaTe BBIBEIIMBAHUS HAOIIOANIOCH JOCTOBEPHOE yBE-
JmdeHne spepHoro comepxanusa HDAC4 na 69%,
JIOCTOBEPHOE CHIKEHUE copepkaHust hochoprinpo-
panHoii ERK2(Y204) na 23%, p300 Ha 20%, MEF2-D
Ha 46%, acH3 na 18% B snepHoOii (ppaKIInu, a TaAKKe
cHkeHue akcnpeccun MyHC I tuma Ha 38% (MeTon
PCR-RT) oTHOCUTENBHO KOHTPOJIbHOU TPYIIIbI, a B
IPYIIIE C OIIOPHOM CTUMYJISILMEN TOCTOBEPHBIX OTJIM-
YUl OT KOHTPOJIBHO# TPYIIIbL 110 YKa3aHHBIM Iapa-
MeTpaM He 0OHapyKeHO.

Takum obpazoMm, TToaydeHHBIE TaHHBIE TTOKA3hIBa-
0T, YTO MPUMEHEHUE MEeXaHOCTUMYJISILIUU CTOITbI KV~
BOTHOTO Ha paHHEM 3Talle MOJEIMPYEMO TpaBUTALI-
OHHO¥ pa3rpy3Ku MO3BOJISIET MPEAOTBPATUTh U3MEHEHUS
psiia TPaHCKPUITLIMOHHBIX (PAaKTOPOB, PETYJIUPYIOLINX
skcnpeccuio MyHC 1 tuma B ckejleTHOI MBIIIIEe Ha
¢doHE CeMUCYTOYHOI IpaBUTAILIMOHHON pa3rpy3Ku.

dunancuposanue padotel: PODU 19-315-90041.
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N IIKOJIbI

T'OMEOCTATNYECKAA POJIb BHYTPUKIIETOYHDBIX JINMIINIHDbBIX I'PAHY.I:
YPOKU U3 XKNU3HU AMOUBUIN

© 2020r. P.TI.Ilapuosa'*, E. M. ®ok!, E. A. JIasposa!, B. T. baxrteena!, C. A. 3a0emuckuii’
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CortacHO COBpPEMEHHBIM IIPEACTABIICHUSIM, JIM-  BCTpedalollrecs IIPaKTUYeCKHU BO BCEX TUIIaX KJIETOK,
numHbeie rpaHynabl (JII) — kieToyHble OpraHe/Ulbl, MIPAIOT HEHTPAIbHYIO POJIb B KJIETOYHOM METab0IM3-
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Puc. 1. (a) — neiictBue JITIC 1 MUTOXOHIpUATBHO-HAMNPaBIEHHOTO aHTHOKCUIaHTa MitoQ Ha GMOTreHe3 IMIUIHBIX TPAHYJ B STTUTE N~
aJTbHBIX KJIETKAX MOYEBOTO Ty3bIpst JisIryliku. Kietku nakyouposaiu 21 yac ¢ JITIC (75 mkr/mit) uiam 6e3 Hero, B COOTBETCTBYIOLLIUX Ce-
pusix 3a 1.5 4 o JITIC nobapnstiv 25 HM MitoQ. OkpariBanue (piryopeclieHTHBIM KpaCUTeIeM HUILCKUM KpacHbIM. Dotorpaduu BbI-
TOJTHEHBI Ha KoH(oKaibHOoM Mukpockorie XP5 Leica (TepMaHus), Agyys = 488 HM, Agyec. = 500—570 HM, 06bekTuB *X40. (6) — 06cueT
iyopeciieHIIMM HWIBCKOTO KpacHoro, # = 4. *p < 0.05 1o cpaBHeHMIO ¢ KOHTposieM, # p < 0.05 o cpaBHeHuto ¢ JITIC. (B) — Conepxa-
HHe apaxuIoHOBOI KUCIOTHI (C20:4 » 6) B bochatummixonune (PX) u tpurmmiepunax (TT), B % oT cyMMBbI JKMPHBIX KHCIIOT. *p < 0.05
10 cpaBHEHUIO ¢ KoHTposieM (n = 3). Kitetku nakyoupoaiu 21 yac ¢ 25 mxr/mi JITIC viam 6e3 Hero, 3aTeM 3KCTparupoBaiv JITTUIBI,
paznensui hocHOTUTTHIBI U TPUTITALIEPYIBI U OTIPEIEISUT COCTAB KMPHBIX KUCIIOT METOIOM Ta30-3KUIKOCTHOM XpoMaTorpadui.
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T'OMEOCTATHUYECKAA POJIb BHYTPUKIETOYHbLIX JTUITNAHDBIX T'PAHVYII

Me JIMIIUAIOB, PeryJupysl pacXod W CUHTe3 HelTpaiab-
HBIX JUIIMAOB, a TakKXe MPOAYKIIMIO 3MKO3aHOUIOB.
W3BecTtHO, uTO ycuieHue ouoreHesa JII' mpoucxoaurt
BO MHOTHUX TUMAX KJIETOK B OTBET Ha IEMCTBUE pa3Iny-
HBIX MATOJIOTUYECKUX CTUMYJIOB. I1o HaIllMM JaHHBIM
B kJieTKax PC12 anmonTo3, BeI3bIBa€MBbIii JIUIIOIOJIMUCA -
xapugoM (JIIIC), compoBoxmaercss 6uoreHe3om JII,
CHIDKEHHEM J3KCIIpeccur (EepMEHTOB OKMCIIEHUS
KMPHBIX KHCJIOT, YBEJIMYEHUEM YPOBHSI CBOOOMTHBIX
SKMPHBIX KUCJIOT B 1ITO30s1€. OMHAKO B SIUTEINATBHBIX
KJIETKaX, JIsI KOTOPBIX IIPUCYTCTBUE OaKTepHUATbHbBIX I1a-
TOT€HOB YacTO HE SIBJISIETCS KPUTUUECKUM (PaKTOPOM,
ycwreHue 6uoreHe3a JII' MOXeET SIBJIIThCS 3allIMTHOM pe-
AKIIMEN KIJIETKM Ha OEUCTBUE OKWCIUTEIBLHOTO CTpecca.
IIpencrasnsiemast paboTa BBITIOJIHEHA Ha U30JIUPOBAH-
HBIX 3IIMTEIUANIBHBIX KJIETKAX MOYEBOIO ITy3BIpS JIsI-
rymiku. Hamu mokazano, uro JIIIC (25 mkr/miu) He
CHIXaJT KM3HECTTOCOOHOCTU KJIETOK, OAHAKO YCUJIU-
Baj npoaykuuio ROS, yrHeranm okuciaeHHe XKMPHBIX
KHMCJIOT M TIpUBOAMA K HakoruieHnto JII' m akkymynn-
pyembix B Hux Tpuriauuepunos (TT). Dtu ahdekTs
JITIC cHuManuch B IpUCYTCTBUMA MUTOXOHIPHUAIBHO-

KYPHAJI DBOJIOLIMOHHON BUOXUMUU U ®U3UOJIOTUN
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HanpaBJIeHHOTO aHTUOKcHAaHTa MitoQ, cBUIETENb-
CTBYSl O Bemylleil poJiui MUTOXOHApUaIbHBIX ROS
(mROS) B peiicrBuu JIIIC. MccnenoBanue XUpPHO-
KHMCJIOTHOTO cocTaBa ¢ochaTUAMIXOIMHA, OCHOBHOTO
B KOJIMUECTBEHHOM OTHOIIIEHUU (hpochonuIimaa B 1c-
clieryeMbIX KieTkax, a Takxke TI, mokasano, uyto nei-
crue JITIC comnpoBoxaaeTcsi pe3KUM CHUXKEHUEM
ypoBHs ntoaneHoBoi C20:4 o 6 B ochaTnInIXoInHe
" ee 3-x-KpaTHbIM yBeaundeHueM B JII' B coctase TT.
ITonyyeHHBIE TaHHBIE CBUAETEIBCTBYIOT O TOMEOCTA-
Tyeckoit ponu JII' B anuTeMaibHbBIX KJIETKax, B OC-
HOBE KOTOPOM MOTYT JieXaTh 110 KpailHEN Mepe n1Ba Me-
xaHusma: (1) JITIC-unayuupoBaHHasl Tepeaucioka-
LIMSI TOJMEHOBBIX XXKUPHBIX KUCJIOT M3 MEMOpaHHBIX
dochomunuaoB B coctaB TT aJ1sT MX 3alIUTHI OT Mepe-
KMCHOTO OKMCJIeHUSI, (2) TPernsITCTBUE Pa3BUTUIO JIU-
MOTOKCUYHOCTH, BbI3biBaeMoil mROS-onocpenoBaH-
HBIM CHUZKEHUEM OKUCIIEHUS SKMPHBIX KUCJTOT B MUTO-
XOHJIPUSIX.

duHaHcupoBaHue paboThl: Toc3amaHue (AAAA-
A18-118012290371-3).

TOM 56 Ne 7 2020
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MATEPUAJIbI KOH®EPEHIINN
N IIKOJIbI

KIIETOYHBIE 1 MOJIEKYJIAPHBIE MEXAHN3MbI
pH YYBCTBUTEJ/IbHOCTH ITO3BOHOYHbIX
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' @TIBYH Hucmumym 6uoopeanuueckoii xumuy um. akad. M.M. Mlemsxuna u F0.A. Osuunnuxosa
Poccuiickoit akademuu nayk, Mockea, Poccus
2 Mockosckuii eocydapcmeennviii yuugepcumem um. M.B. Jlomonocoea, Mockea, Poccus
*e-mail: petrenkoag@gmail.com

DOI: 10.31857/S0044452920072206

B mocnenHee Bpems Bce 60J1bIlIe BHUMAHUS YIeHBIX
¥ Bpadei obOpamieHo Ha (PU3MOJIOTMYeCKre MeXaHU3-
MBI, CBSI3aHHBIC C MOAACPKAaHUEM KHCJIOTHO-IIEI0Y-
HOTo paBHOBecus B opraHusMe. CTaHOBUTCSI TIOHSIT-
HO, 4TO HEe TOJIbKO MTOCTOSTHCTBO pH B opranusme B 11e-
JIOM, HO U €r0 OTKJIOHEHMS Ype3BhIYaAifHO Ba>KHBI JIJIS
HOPMAaJILHOTO Pa3BUTUS U (PYHKIIMOHUPOBAHUS Opra-
Hu3Ma. PaboTel Hamieit 1abopaTopui OBIJIN MOCBSIIIIE-
HBI HAXOXIEHWIO HOBBIX pH CeHCOpOB, BHISICHEHUIO
KJIETOYHBIX MEXaHU3MOB MX (DYHKIIUU U BBISICHEHUS
X POJIM B PA3IUUYHBIX CUCTEMHBIX TIpOIeccax.

Hamu Ob10 ycTaHOBIIEHO, UTO TPU PeLETITOPHBIE
TUPO3WHKMHA3bI MOTYT OBITh aKTUBHPOBAHBI CJIa00-
IIEJTOYHOM cpemoii. DTO CUPOTCKME MHCYJIWH pelern-
Top-tnionoo6HkIi perentop (MPP), ErbB2, a Takxke c-
Met, peuenTop poOCTOBOro (akTopa rernaTolUTOB.
Hnsa UPP B HacTosIiee BpeMsi MU3BECTEH TOJILKO OJWH
MeXaHM3M aKTHBAlIMM, 5TO BHEKJIETOUHasl oOpadboTKa
CJIa0OIIEIOYHON cpenoii. AHaAIN3 TeHEeTUYEeCKOro HO-
Kayta PP Mblm moka3zai, 4To B OYKaX JaHHBIN pe-
LIENTOP YyYaCTBYET B PETrySIUUU 3KCKPELIMU U30BITOY-
HOro 6ukap6oHaTa Mpu ajKkaao3e. Mbl TAKXKe BbISIBUIIU
BHYTPUKJIETOUHBIIT 0OeJloK, ¢ocomunalzy CrammaZ,
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KOTOpast SIBJISIETCST KITFOYEBBIM KOMIIOHEHTOM CHT-
HanbHOTO Nyt MPP. denotun Hokayra docdonumna-
361 Cramma?2 cxox ¢ HokayroM PP.

B sBomouun UPP nosiBisiercst y ampuowmii u pbiod ¢
JIETKUMM U Iajiee COXPAHSIETCSI C BBICOKOI CTEIEHBIO
CTPYKTYPHOIT U PYHKIIMOHAJILHOI KOHCEPBATUBHOCTU
BIUIOTH O 4eJioBeKa. MBI IIpOaHaIM3UpPOBaIN POJIb
WPP B pa3BuUTHUM IINOPILEBOM JATYIIKM MyTeM HOK-
nayHa PP MophonMHOBEIMU OJTMTOHYKJIEOTUIAMU B
sMOproHax. brlia BhIsIBI€HaA 3aMeTHas 3amepXKa B
pa3BUTUU SMOPUOHOB, KOTOpasi MOTJIa ObITh KOMIICH-
cupoBaHa moBbileHneM pH cirabolien09Hoi cpembl.
Taxcke OBLT TpOBeNeH CPAaBHUTEIBHBINA aHAINU3 pa3BU-
TUS O0J1aCTOLUCT OOBIYHBIX MbIlIeii 1 MPP HokayTOB.
[IpenBapuTenbHBIE 3KCIIEPUMEHTHI BBISIBUINA CYIIIE-
CTBEHHOE€ CHIMXXEHME B BBIKMBAHMUU U Pa3BUTUU 3apO-
JBIINIE OT HOKAYTHBIX MBIILIECH.

HOJ’IY‘IGHHBI@ HaMM JOJAaHHBbIC CBUIACTCIBLCTBYIOT O
Ba>XHOCTH JIOKaAJIbHBIX CABHUTOB KMCJIOTHO-IICJIOYHOI'O
pPaBHOBECHA KaK HJIsd CUCTEMHBIX (I)YHKHI/II‘/)I B3POCJIbIX
IIO3BOHOYHBLIX, TaK U IJIAd UX Pa3BUTUS.
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OCOBEHHOCTHU BJIEKTPUYECKOI AKTUBHOCTHU
CPEJJHEIO CETMEHTA MATOYHOM TPYEBbI

©2020r. T.A. IMInmmocan®*, K. B. Kazapsan'
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HMccnenoBanack crioHTaHHas 3JIEKTpUYECKasT ak-
TUBHOCTb MUOMETPHUS CpeIHEN 30Hbl MATOYHBIX TPYO Y
KpBIC, KaK B HOpME, TaK U ITpu ee n3oagonn. CpaBHU-
TEJIbHBIM aHaINW3 XapaKTepUCTUK CIIOHTAHHOM 3JeK-
TPUYECKOIl aKTUBHOCTU PUTMOICHHBIX OBapUAIbHOIA,
cpenHell M IepBUKaJIbHOM oOnacTeil rmokasana 3Hadn-
TEJBbHYIO pa3HUILY B UX BEJIMYMHAX: BBISIBIICHBI HAa0O0-
Jee BBICOKHE 3HayeHHUe IlapaMeTpoOB MOTEHIIUAJIOB
IeicTBUS B JaHHON 30He. M3omaums cpegHero cer-
MEHTa MpuBeJia K YMEHBIISHHUIO TToKa3aTeJIieil aKTUB-
HOCTM Hapsioy CO CpaBHUBAaeMbIMU C OBapUaIbHON U
LEepBUKAJILHOM JTJOKyCaMHM, TAKXKE M B CaMOI UCCIIeIye-
Moii 3oHe. OMHAKO HaMeHbIIIE U3MEHEHUS OTMeYa-
JIUCh UMEHHO B cpellHeM cerMeHTe. Eciu mpu Bo3neii-
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CTBUM OKCUTOLIMHA B onTUMaJbHOM mo3e (0.1 MKT/Kr)
MOKa3aJ10 HanboJIbllee 3HAYeHNE TAKUX XapaKTePUCTUK
KakK aMILIMTYAa, CKOPOCTb €€ HapacTaHMsI, YaCTOTa PUT-
MOTeHe3a MOTEHIIUAJIOB IeCTBUSI B OBapUaIbHOI 30HE,
TO JUTSI CPETHETO CeTMEHTA BEISIBJICHO HAMOOJTBIIIee YBE-
JINYeHUE BEIVMYMHBI TTPOIOJIKUTEILHOCTA BCITBIIIIKH
KaK B HOpMe€, TaK ¥ TIPU U3OJISIIINH STOM 00IacTH.

CornacHoO BHIICIIPUBEICHHBIM pe3yJIbTaTaM, dejIa-
eTcd 3aKIioueHre 00 aBTOHOMHOCTH 3JICKTpOoTreHe3a
CpeIHero cerMeHTa MaTOYHOM TPYOBbI M BO3MOXKHOCTH
HaJIMUMSI HEKOTOPOTO COOCTBEHHOro MeXaHH3Ma,
o0ecIIeYnBaIoOIIero BO3HUKHOBEHUSI aBTOMAaTHU3Ma B
NaHHO 00JIaCTH.
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IMPUMEHEHUE “KOCMHWYECKON” BJIEKTPOMUOCTUMYJIALIUA
B PEABMJIMTALIMU BOJIbBHBIX C XPOHUYECKON
CEPAEYHOUN HEJOCTATOYHOCTLIO
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Brenenue. HelipoMblleuyHast 3JIEKTPOCTUMYJISIIIUHA
(HMSC) 6obImx MBIIIEYHBIX TPYII Y OOJILHBIX CTa-
OMJIPHOM XPOHMYECKOM CepAeuHON HEeI0CTaTOUYHO-
cthio (XCH) noBbiaet puanyeckyo paboTocnocoo-
HOCTb 1 MBIIIEYHYIO criIy. be3donacHocTs n 3¢ dek-
TUBHOCTh KOpOTKHX KypcoB HMOBOC y OGOIBHBIX C
nexomrieHcanuein XCH usydyeHa manno. Ieab padoThI:
OLIEHUTh BIIMSHUE TpexXHeaeIbHbIXx KypcoB HMOC
HMXXKHUX KOHEYHOCTE! Ha TOJIEpaHTHOCTh K Harpy3kKam
M Ka4eCTBO XXM3HU OOJIbHBIX, TOCIUTAIN3MPOBAHHBIX
¢ nekomneHcauueit XCH, mo cpaBHEHMIO C TPEHUPOB-
KaMU Ha BEJI03PIroMeTpe U C OOBIYHBIM JICUEHUEM.

Metoapl. B uccienoanue BkioueH 51 manueHT
(84.3% myxunHbBI, cpeagHuit Bo3pacT 62.5 = 3.3 jer),
TOCMTUTAIM3MPOBaHHbBIN ¢ nekoMmmeHcauueii XCH u
MOoJIy4YaBIIU{ ONITUMATBbHYIO MEAUKAMEHTO3HYIO Tepa-
nuto. IlamueHTtsl pasgenaeHsl Ha 3 rpynnbsl: HM3C
(n = 10), dusnueckux TpeHUPoBOK (PT) (n = 20) u
KoHTpoabHy10 (n = 21). HMOC nepenHux v 3agHUX
MBI OeAep U ToJieHeit HAaUMHAaIK C 3 THSI TOCTTUTAJIU -
szamuu, OT — ¢ 5—7 nHa. [lepeHOCMMOCTh HArpy30K U
Ka4yeCTBO XXM3HU OLIEHMBAJI B UCXOJTHOM COCTOSIHUU U
CIyCTs 3 HelleIU JICUSHUSI C TTOMOIIIBIO TeCTa 6-MUHYT-
Hoit xonp0bl (TIIX), Harpy304HOTO TeCTa C Ta30BBIM
aHanm3oM, onpocHUKoB Duke Activity Status Index
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(DASI) u Minnesota Living with Heart Failure Ques-
tionnaire (MLHFQ).

PesyabTatl. Ha ¢one HMOBC u ®T pocturHyro
CpaBHUMOE JOCTOBEPHOE VYBEJIMYEHUE AUCTAaHLIHNU
THIX Ha 65.0 (50.0; 112.5) 1 53.0 (51.0; 78.0) M, uHIEK-
ca DASI Ha 8.6 (5.5; 11.8) 1 8.0 (4.5; 9.0) 6am1oB, 1 K-
KoBoro TmotpebseHust kuciopona (VO,peak) Ha 1.9
(0.3; 3.2) n 2.2 (0.7; 3.2) Ma/MUH/KT COOTBETCTBEHHO.
YV namnyeHTOB KOHTPOJbHOM I'PYIIBI BO3pOC/a JIUIIb
muctanuysa THIX va 21 M. YaydireHne KagecTBa XKn3-
HU 110 BOIIPOCHUKY HAOJIIOAAI0Ch BO BCEX MCCIIEIye-
MBIX TPYIIIIax, MaKCUMaibHOe — B rpymnre @T u MuHu-
MajibHOe — B rpymire HM3C.

BbiBoABI. Y NAIMEHTOB C TSKENI0i/IeKOMIIEHCHPO-
panHoif XCH TpexnenenpHbI Kypc HMDC npuBonur
K VJIYYILIEHMIO Ka4eCTBa XXN3HH1, YBEIUYEHUIO paboTO-
CIOCOOHOCTU ¥ TIOBBIIEHUIO (HU3NIECKON aKTUBHO-
ctu. HMOC 1o 3ddpeXTMBHOCTH cpaBHUMa ¢ MHTEP-
BaJIbHBIMM BEJIOTPEHUPOBKAMU HU3KOM-CpeIHEl UH-
TEHCUBHOCTHU U XOPOIIIO EPEHOCUTCS OONTBLHBIMU.

®duHaHcupoBaHUEe pPabOThI: B paMKax MporpaMMbl
dyHmameHTaIbHBIX uccaenoBanuii [Ipesunmyma PAH
“DdyHaaMeHTaJbHbIe HAYKU — MeIUIIHE”.
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KOMIIPECCUOHHASA HEJIMHENHOCTDb
B BLICOKOYACTOTHOM OBJIACTU CJIIYXA JEJIb®UHA A®AINHEI,
DJIEKTPOOU3INOJOTNMYECKUI T1OJXO/I
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HecMoTpss Ha MHOTOYHMCJIEHHBIE WCCIeIOBaHUS,
MOCBSIIEHHBIE Npo0jieMe KOMIIPECCUOHHON HeIn-
HEMHOCTH B CJIyXOBOI CUCTEME, IO CUX TOP HET OTBETA
Ha BOMmpoc: paboTaeT JIM MEXaHW3M KOMITPECCUM Ha
IpeaesIbHO BRICOKMX YaCTOTaX, XapaKTePHBIX IJIS CIIy-
Xa HEKOTOPBIX MJEeKoNUTalolx. MakcumalnbHas ya-
CTOTa TOHA, Ha KOTOPOM ObLa in vitro MpoOAEMOHCTPU-
poBaHa paboTa 3JIEKTPOMEXaHMYECKOro MeXaHM3Ma
HapYXKHBIX BOJIOCKOBBIX KJI€TOK, HPHOIU3UTEIHLHO
paBHa 80 xI'y (Frank et al., 1999), Torna Kak, HaIpu-
Mep, IMalla30H ciiyxa y 3y0aThIX KMTOOOpPa3HBIX IIPO-
ctupaetcst 1o 150 xI'. JleMoHCTpass KOMIIPECCHUOH-
HOM HEJIMHEMHOCTU U €€ KOJMYECTBEHHOE U3MEPEHUE
Ha BBICOKMX YacCTOTaX B CIyXOBOM CHCTeMe 3yOaThIX
KUTOOOpa3HBIX OyIeT CIYXKUTh J0Ka3aTeJIbCTBOM pa-
OOTBHI aKTMBHOTO KOXJIEAPHOTO MexXaHuW3Ma Ha Tipe-
JIeJIbHO BBICOKMX ST MJIEKOIIMTAIONINX YaCTOTaX. DTO
CTaJIO OBl IEMOHCTpAlIMEl caMOTo OBICTPOTO U3 M3-
BECTHBIX OMOJIOTUYECKHUX MOTOPOB.

st OlleHKM KOMIIPECCUOHHOM HEJIMHEMHOCTH Y
JIeb(OUHOB MBI aJallTUPOBAIN TICUXOAKYCTUUECKUE
MOIXOnbI, pa3paboTaHHBIE IJIST dYesioBeka. Hambomnee
YCHEIIHBIMUA MOXHO CYMTATh METOIBI C UCIOJIb30Ba-
HUEM TOHAalIbHO# MackupoBkuU. [Ipeanonaraercs, 4To
HU3KOYACTOTHBINA MacKep He IOIBEPKEH IMpolLieccy
KOMIIpeCCHH, TOrAa KakK MacKep, COBMAMAIoIIMIA T10
YacTOTe C TECTOM, HAXOMUTCS ITIOM BIUSTHUEM KOM-
MpecCuM B TaKO#l Xe cTeleHU, Kak u TecT. CTereHb
KOMIIPECCUH OIIpeaeisiIach HaMU IT0 HAaKJIOHY KPUBBIX
Ha TpadrKax 3aBUCMOCTU YPOBHSI MACKUPOBKH TeCTa
Ha TIopore ISk HU3KOYaCTOTHOTO MackKepa OT YPOBHSI

MacCKUPOBKU TeCTa Ha Topore IJisl COBIAAAloIIero Mo
JacToTe ¢ TeCTOM Mackepa. B KauecTBe oTBeTa ClIyXxo-
BOI CMCTEMBI HA TECTOBBIE 1 MACKMPOBOYHEIE CUTHA-
JIbI MBI MCHOJIb30BJIM KOPOTKOJATEHTHHIE CIIyXOBbIE
BBI3BaHHBIE ITOTEHIIMAIIBI, KOTOpbIE HEMHBA3UBHO pe-
TMCTPUPOBAJIUCH OT ITOBEPXHOCTH T'OJIOBBI (KWBOTHOTO.
Js Toro 4TtoObl M30eXaTh MOOOYHBIX BIAMSIHUI Ha
MPOIIeCChl MACKUPOBKMU JIaTePaIbHOTO TOPMOXKEHUS 1
OOKOBOTO IIPOCTYIIIMBAHUS, MBI UCIIOJIb30BAJI CXEMY
9KCIIEpUMEHTa C TOCJiefoBaTeIbHOM MaCKUPOBKOM.
B xayecTBe TECTOBBIX CUTHAJIOB U MAaCKEPOB HCIIOJIb-
30BaJINCh TOHAJIbLHBIC IMOCBUIKM. YacToTa TecTa Obuia
90 xI', yactora Mackepa MeHsuiach oT 90 kI’ mo
54 xI'n ¢ marom 0.25 okTaBbl. YpOBEHb TeCTa OBLI MO-
CTOSTHHBIM M OKOJIOIIOPOTOBbIM. M3MeHsIEMBIM ITapa-
METPOM ObLI MHTEPBaJI MEXIY MACKEPOM U TECTOM. 3a-
nepxka MeHsiach oT 2 10 20 mc. COOTBETCTBEHHO
noaoupajcs ypoBeHb MacKepa Ha IOpore TecTa st
COOTBETCTBYIOIIMX 3anepxekK. CpaBHEHUE YpOBHEK
MacCKHUPOBKHU MpPU COBIIAMAIOIIMX 10 YaCTOTE MacKepe
M TeCTa U TP HU3KOYACTOTHEIX MacKepax MpU pa3HbIX
3aJiep>KKax IMO3BOJIUJIO OLIEHUTh CTEIEHb KOMIIPECCUM
Ha yactoTe 90 kIl B cIyxoBoii cucreMe neiib(prHa
adanunbl. OTH 3HaueHus 0.19 1b/nb 6ausku K Hau-
OOJIBIIIMM 3HAYCHUSIM KOMIIPECCHUHU, MOJYYEHHBIM Y
yenoBeka (Oxenham, Plack, 1977; Nelson et al., 2001)
¥ 3HAYCHUSIM KOMIIPECCUM, ONPEeaSIEHHBIM IIPU Ipsi-
MOM M3MEPEHUU KoJIeOaH1iT KoxJIeapHO MEMOpPaHbI Y
JnabopaTtopHbIX XKuBOTHBIX (Ruggero et al., 1997).

dunancuponanue padbotel: PODOU 18-04-00088.
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ITPOMOTOP-CIIEHUPUYECKAA PETYJALINA TPAHCKPUIILIUN
B CKEJIETHO¥ MBIIIIIE YEJIOBEKA
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WN3BecTtHO, uyTOo OoJiee 7000 yenoBeyeCKUX T'€HOB
WMEIOT albTepHATUBHBIN cTapT(bl) MHUIIUALIMUA TPaH-
ckpunuuu. OgHaKo B 0a3aJIbHBIX YCIOBUSIX KCITpeC-
cus ¢ OONBIIMHCTBA CTAPTOB KpaiiHe HU3Ka. MBI mpe-
MOJIOXWIIA, YTO aKTUBALIMK aJIbTEPHATUBHBIX TIPOMO-
TOPOB MOXET OBITh BBI3BAaHA OCTPBIM CTpeEcC-
BozaeiictBueM. Llenb ucciaeqoBaHus — OLIEHUThb POJIb
aJlbTEPHATUBHBLIX CTAPTOB TPAHCKPUIILIMKA B peryis-
OMU TEHHOM 3KCITPECCHMM B OTBET Ha OCTPOE CTpecC-
BO3JCMCTBUE B TKAHU (CKEJIETHOI MEIIIILIE) YeI0BeKa.

JecsaThb MOJIOABIX 3M0POBBIX MYXXUYWH BBITTOJTHUIN
OIHOKPATHYIO MHTEHCUBHYIO (PU3NYECKYIO HArpy3Ky Ha
BesaospromMeTpe (1 4). buorncuaeckue mpoObI ObLIHN B35~
TbI U3 m. vastus lateralis 0o, 4epe3 1, 3 1 6 4 mocJjie OKOH-
yaHus yrpaxkHeHus1. U3MeHeHus TpaHCKPUITLMOHHOTO
npodwist U CTapThl MHULMALMU TPAHCKPUINLMU (C
TOYHOCTBIO 10 HYKJIEOTHIA) OLIEHMBAIU C MOMOIIbIO
PHK cexBenupoBanus B Mogudukauuu CAGE (Cap
analysis of gene expression).

Ml ooHapyxuan ~33000 cTapTOB TPaHCKPUIILINN,
otHocsmuxcs K ~11000 renam. ComnocraBieHue ¢ 6a-
301 JTaHHBIX YEJIOBEUECKUX CTAPTOB UHUIIUALIMY TPaH-
ckpurunu (FANTOMYS), noka3zano, uro ~8000 crap-

TOB OBbUIY OITMCAHBI BIEPBBIC 1, IO-BUINMOMY, SIBJISI-
IOTCS YHUKAIbHBIMU IS CKEJIETHOM  MBIIIIIBL.
BoabIIMHCTBO TeHOB B CKEJICTHOM MBIIIILIE YeIOBEKa
WMEIOT ABa U OoJiee cTapTa TPAHCKPUMILIMU. DTO TOBO-
pUT OOJNIBIIOM MOTEHIIMAJIE MBIIIEYHOM TKAHU JIJIs
TOHKOI ITPOMOTOP-CHEeUM(PUIHON PeryIsiiiud TeHHOM
OKCIPECCUN  Pa3IMYHBIMU  TPAHCKPUIILIMOHHBIMU
dakTOpaMu, aKTUBUPYIOIIUMUCS MPU Pa3HBIX CTUMY-
nmax. [lociae ocTporo cTpecCoOpHOTO BO3ACUCTBUS He-
CKOJIBKO COTE€H CTapTOB TPAHCKPUIILIMU W3MEHUI
CBOIO 3KCIIPECCUIO, TTIPU 3TOM U3MEHEHME SKCIIPECCUU
12% reHOB OBLIO OOYCJIOBJIEHO CABUIOM aKTUBHOCTU
MEXIy CTapTaMU TPAHCKPUITLIUH.

Takum o6pa3om, ObIJIa BIIEpBbIE MOKa3aHa pPOJb
aJIbTEPHATUBHBIX CTApTOB TPAHCKPUIILMU B PEryJs-
IIMH 3KCTIPECCUU TeHOB IIPU OCTPOM CTpecce B TKaHU
MJIEKOTIMTAIONIUX (CKEJIeTHAsI MBIIIIIIA YeJloBeKa). bbi-
JIO MOKa3aHo, YTO CTPECC-UHIYLMPOBAHHbBIE U3MEHEe-
HUS B TPAHCKPUTITOMHOM TIpOGHIIe YJACTUIHO PETYIIH-
DYIOTCS TIOCPEICTBOM aKTUBAIIUM aJIbTePHATUBHBIX
MPOMOTOPOB.

®dunHaHcupoBaHue padorsl: PO®U 17-00-00308 K
(17-00-00242).
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MOAYJATOPHI HEMPOHAJIBHOI'O KAJIBIITMEBOTI'O CUTHAJIMHTA —
IHHEPCIIEKTUBHBIE ®PAPMAKOJIOTUYECKUE AI'EHTHBI 1JIA JIEYEHUA
IMATOTEHETUYECKUX ®OPM BOJIE3HU AJIBLITEIMEPA
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Bonesnns Anbiureiimepa (BA) — Hanbosee pacnpo-
cTpaHeHHasI (hopMa IIPOrpPeCcCUPYIONIe TeMEeHIINU Y
JIIoaeit oXKMJIoro Bo3pacTa, B crpaHax EBpocolo3a Ha-
Oomomaercsa y kKaxmoro 20-ro eBpomeiilia crapiie
65 ner. O0beM puHaHCUpPOBaHU JiedueHUsT BA ToOJbKO
B EBpornie cocraBnser caoiie 100 mupa. Espo.

Jns neuenust BA ncronb3yioTcst mperaparhbl, KOTO-
pble JTUIIb BPEMEHHO CHIKAIOT BBIPAaXK€HHOCTb CUMII-
TOMOB 3a0ojieBanusi. Cpeau HUX — OJOKATOpPHI alle-
TUWJIXOJIWHACTEPa3bl — JOHETeLU, rajJJaHTaMUH U pU-
BacturmuH (Jelic et al., 2006, Raschetti et al., 2007),
6okatop N-MeTwia-D-acmapraT rilyTaMaTHbBIX peliel-
topoB (NMDA) memanTut (Chen et al., 2006). OnHa-
KO CYIIECTBEHHO 3aMeJIUThb pa3BUTHE 3a00JIeBaHUS
9TU IIperapaThbl He CIIOCOOHBI. IloaTOMYy coBepieH-
cTBOoBaHUMe (papMakoTepanuu BA sBiaseTcs OgHUM U3
MPUOPUTETOB MUPOBOI (hapMaKOJIOTUH.

B Hacrogiieii paboTe 3KCIIEpUMEHTBI, BBIITOJTHEH-
HBIE C VICMONb30BAaHMEM IeHETUUYECKUX U (hapMaKoJio-
TMYECKUX Mojeseit 60e3Hn AnbIreiiMepa, Io3BOJIMIIN
BBIIC/IUTh B KaU4eCTBE MEPCHEKTUBHOIO IS (hapMaKo-
JIOTUYECKOM PETYNISLIMA OCHOBHOTO MAaTOT€HETUYECKO-
ro 3BeHa 3a00JIeBaHUS — HapyIIeHUs (DOPMUPOBAHUSI
YCTOMYMBBIX CHHANTUYECKUX KOHTAKTOB. Y CTaHOBJIC-
HO (PU3UOJIOTUYECKOE 3HAUYeHUEe HelpOHaJIbHOIO Ae-
no-ynpasisemMoro Bxoaa Kanbuus (HAYBK) mis moa-
IepXXaHWsl CTaOWIBHBIX TPUOOBUIHBIX AECHIPUTHBIX
IIMIIMKOB B HelipoHax TuInmokamIa. [lokaszaHo, 4To B
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YCI0BUAX aMUJIOUIHON TOKCUYHOCTU HapymacTcsda pe-
Tyaanyda KaJlblIUMEBOI0 CUTHAJIMHIA, IMPOUCXOOUT I10-
TEPA CHUHAIITHUYCCKMX KOHTAKTOB, a ITOJIOXKHTCIIbHaA
MOOYyJIALINA OCIO-YIIPpaBJIA€MbIX KaHaJIOB obecrieyu-
BacT 3allluTy HCﬁDOHOB TUIIIIOKaMIIa.

Wcxonst 3 nTaHHBIX O PETYJISIIIAM JETI0-YITPaBIIsIeMO-
ro BXOja KaJIblIMsI KaHAJIOM IUIa3MaTU4eCKOi MeMOpa-
HbI — KAHOHUYECKUM KaHaJIOM 6-TO THUIIA C TPaH3UTOP-
HBIM perienTopHbIM noreHmanoM (TRPC6), mposenen
MOMCK XWMMYECKMX COCOUHEHUI, MOMYIUPYIOIINX
TRPC6-u1YBK curHaapHblii OyTh. YCTaHOBJIEHO,
yTo coenuHeHue 51164 CrocoGHO aKTHMBHPOBATH
TRPC6 xaHanbl U IPOSIBIISIET IIPU U30BITKE KaJIbIUS B
OITP HeliponmpoTeKTOPHBIE CBOMCTBA in Vitro.

Coenunenune EVP4593 B onbiTax in vitro 6oKUpyeTt
kaHael TRPC6 u mposiBisieT HeMpOIpOTEeKTOPHEIE
CBOICTBa MPU UCTOIIEHUU 3aIacOB KaJIbLIUS B DHAO-
TUIa3MaTUYECKOM PETUKYJIYME, MPOUCXOISIIEM Mpu
sKcrpeccun MytaHTHoro 6einka PSEN1-AE9.

Takum o6pa3zomM, oxapakKTepu30BaHbl MOIYJISITOPHI
TRPC6-u/1YBK kanblimeBoro Kackama, arOHUCTBI U
aHTAarOHMCTHI, HA OCHOBE KOTOPHIX BO3MOXHa pa3pa-
0oTKa JEeKapCTBEHHBIX CPEICTB, HampaBI€HHBIX Ha
deHOTUITBI OOJIe3HN AJIblLireliMepa C KaJblIMEeBOMN I1-
Cperyasiliien, Beayliei Kak K UCTOILIEHUIO, TaK U U3-
OBITOYHOMY HaKOIJICHUIO Kablus B DITP.

dunancuposanue pabotel: PH® 20-75-10026.
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MATEPUAJIbI KOH®EPEHIINN
N IIKOJIbI

HAPYIIEHUE MEXAHU3MOB CUHAIITUYECKON IIVIACTUYHOCTHU
B I'MIIIIOKAMIIE KPbIC ITOCJIE EINMHUYHOI'O 3IIN30JA
I'EHEPAJIN3OBAHHBbIX CYJOPOI

©2020r. T.IO. I[Tocrnukosa'*, A. M. Tpodumona', A. B. 3aiines’

' @IBEYH Hucmumym 360a104uonHoil pusuonoeuu u ouoxumuu um. .M. Cevenosa PAH, Canxm-ITemepbype, Poccus
*e-mail: tapost2@mail.ru

DOI: 10.31857/50044452920072280

OCHOBHBIM HEMPOHHBIM MEXAHU3MOM IMaMSITU SIB-
JIgeTCcsl CUHAIITMYECKasl IUIACTUYHOCTh, XapaKTepu-
CTUKM KOTOPOI MOCJe TEePEeHECEHHBIX CYIOPOXKHBIX
COCTOSTHUIA MOTYT CYILIECTBEHHO U3MEHSThCI. OIHAKO
XapakTep 3TUX U3MEHEHUM U MeXaHU3MBbI, JIeXKalllue B
MX OCHOBE, JIO0 CHX TTOp OCTAIOTCSI HESICHBIMM.

Llenpro paboThl OBLIO HCCIEAOBAaHME MEXaHW3MOB
¢dbopMUpoOBaHUSl AOJTOBPEMEHHOU CUHANTUYECKOM
noteHuuauuu (JABIT) B cpe3ax runmnokamMia KpbIC ye-
pe33um 1, 3, 7u 30 cyTok mociie IIeHTUJIEHTETPAa30JI-
WHIYLIMPOBAHHBIX TEHEPATU30BAHHBIX CYIOPOT.

Cynoporu BbI3BIBAJIM Yy KpbIiC Bucrtap B Bo3pacte
21 neHbp BHYTPUOPIOIIMHHBIM BBEACHHEM IICHTUJICH-
teTpasoina (70 mr/kr). [ToneBble BO30YXKIarOILIMe MOCT-
cuHantuyeckue nmoreHuuaasl (MBITCIT) oTBonuam ot
pamuanbHOro cnos moasd CAl runmoxkamiia. JIBIT BbI-
3pIBaJIu TeTa-ctumyssinueit (TC) uam BBICOKOYACTOT-
Hoit ctumynsiuein (BUC).

M1 o6Hapyxwnu, uro nHaykus JIBIT ociabiena
y KpbICc yepe3 1, 3, 7 u 30 cyToK mocyie cygopor, HO CO-
XpaHsIeTCsl B Te4eHHUeE IepBhIX 3-X yacoB. [Ipm stoMm

BUC o6onee addexktuBHa mias uHaykuuu IBIT 1o
cpaBHeHuio ¢ TC. KoOHKypeHTHBIII aHTarOHUCT
NMDA-peuentopo AP-5 (50 MxM), OGiokupoBai
BbIpaboTKy JIBII B KOHTpOJIE, HO HE BIUSLI HA €€ UH-
IYKIIWIO B Cpe3ax, IMOJIydeHHBIX yepe3 3 u 24 Jaca I10-
cine cymopor. BoccranosineHne NMDA-3aBucuMoit
dopmel I BIT mpoucxoanino yepes 7 cyTOK IOCE Cya0-
por. OmHako kaHaimobmokatop NMDA-penenTopos
MK-801 (10 MmxM) He 6okupoBai BeipadoTKy JIBIT B
cpe3ax yepe3 30 cyTok mocjie cyaopor. AHTaroHUCT
mGIuR1 FTIDC (5 mMkM) 6i10KupoBall MHAYKIIWIO
JBIT gepes 1 n 30 cyTOK ITOCJIE CYTOPOT, HO HE BIIMSII
Ha ee BhIpabOTKYy B KOHTpoOJIe, a Takxke yepe3 3 u 7 cy-
TOK IIOCJI€ CyIOPOT.

ITosydyeHHBIE HaHHBIE TTOATBEPXAAIOT MPOJOHTU-
POBaHHOE HEraTMBHOE BJIMSIHUE OJHOKPATHOTO CyIO-
POXHOTO COOBITUSI HA CUHANTUYECKYIO TUIACTUYHOCTh
B TUIMOKaMIIe, CBSI3aHHYIO C HapyIlIeHWEM CBOMCTB
n/nm Jokanu3zauuyu NMDA-peiieniTopoB Ha ITIOCTCH -
HaITU4ecKoit MeMOpaHe.

®dunaHcupoBanue paboTel: PH® 16-15-10202.
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MATEPUAJIbI KOH®EPEHIINN
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OYHKIIMOHAJIBHBIE PEAKIIVUU TEMOIIUTOB
BECIIO3BOHOYHbIX 2KUBOTHbBIX HA OCMOTHUYECKYIO HAT'PY3KY

© 2020r. A. A. IlpucHbiid

DI'bHY Dedepanvhbiii Hayurblil yuenmp — Beepoccuiickuil HayuHo-uccae0o8amenvCKuii UHCmumym
akcnepumenmansroil emepunapuu um. K.H. Ckpsouna u A.P. Kosarenko PAH, Mockea, Poccus

e-mail: andreyprisny @gmail.com

DOI: 10.31857/50044452920072292

Llens mpemcTaBIeHHOTO MCCIeAOBAaHUS 3aKiIiova-
eTCs B OCYIIECTBICHWM CPaBHUTEIBHOTO aHaIn3a
(YHKIMOHAIBHBIX peaklMUii TeMOILIMTOB OecClo3BO-
HOYHBIX XXUBOTHBIX.

M3yyeHBI OCMOPETYISITOPHBIE PeaKIIMKU TeMOIIMTOB
IpU NPOBEACHUN OCMOTUYECKUX T€CTOB in vitro. Bo3-
NefiCTBE OCMOTUYECKO HArpy3KU MPUBOAUT K IPO-
SIBJICHUIO Y TEMOIIUTOB OSCIIO3BOHOYHBIX XXKMBOTHBIX
HECKOJBKIX o0Immx peakunii. Ilepsass — 310 Bo3pac-
TaHUE KOJMYECTBa CKJIAAOK Ha MTOBEPXHOCTU KJIETOY-
HOI1 MeMOpaHEI, YTO IIPOMCXOIUT B TOM ClIydae, eClIn
HE MCIIOJBh30BaH BeCh MeMOpaHHBIN pe3epB. Ilocie
(GOpMUPOBAHUS CKJIAIOK IIPOUCXOAUT aAre3usi reMo-
LUTOB K CcyOCTpaTy, HauMHAamoIasicsa ¢ 00pa30BaHUS
LUPKYJISIPHOI JlaMeJUIOIIa3Mbl M KpaeBbiX paddIioB.
ITocne mepepacripeneseHrss KOMIIOHEHTOB ITUTOCKE-
JIeTa IPOMCXOAUT MOJHOE pacIUIacThIBaHUE T'e€MOIIM-
TOB IO CYOCTpaTy 1 MpOYHas aAre3us K MOBEPXHOCTH.
PacruiacteiBaHrE€ TTPOMCXOOUT C Pa3HOM CKOPOCTHIO,
YTO 3aBUCHUT OT OCMOTUYHOCTHU CpelIbl, BUOOBOM IIPH-
HaIJIeXXHOCTH >KMBOTHOI'O U TUIIA KIeTKU. Bropas pe-
aKIIMS 3aKJTI0YAeTCsl B YBEJIMUEHUM KJIETOYHOTI'O 00be-
Ma M YCUJICHUH ITOABUKHOCTU. TakM cmocoboM pea-

TUPYIOT aMeOOUITHBIC 3JI€MEHThI, KOTOPBIE BHIITYCKAIOT
Oobie (hUIOIOANHY, TIPEBHILIAIONINAE IO IJIMHE pa3-
Mephl KJIeTKU. TpeTuit BapyuaHT amanTalud K OCMOTH-
YeCcKoit Harpy3ke — 3TO IOTepsl CIIOCOOHOCTHU K aKTHUB-
HOMY II€pPEMEIICHMIO, ITOBEPXHOCTh KJIETOYHOM MeM-
OpaHBI CTAHOBUTCS CKJIAMYATOM, TEMOIIUTHI IIEPECTAIOT
00pa30BBIBATH IICEBIOITOANHN, TIPHOOPETAIOT OKPYTIYIO

dopmy.

B 3aBMCUMOCTU OT COOTHOIIEHUSI “00bEM KIIET-
Ku”/“dopMupoBaHue IICEBIOIIONNI”, MOXHO OU(-
¢depeHLPOBaTh MEXaHU3MBI aKTUBALIMM MEMOpPaHHO-
ro pe3epsBa Npu BO3AECHCTBUM OCMOTHUYECKOM HArpy3-
K. B TUIEpTOHUYECKMX YCIOBUSIX IIPOUCXOIUT
mnepepacipeneicHie MeMOpaHHOTO pe3epBa. Mopdo-
JIOTUYECKHE CBOMCTBA KJIETOK CYIIECTBEHHO M3MEHSI-
IOTCS1, TEMOLIMTBI CTAHOBSITCS YIJIOBAaTBIMM, Ha TIOBEPX-
HOCTU MeMOpaHBbl MOSIBJISIETCSI MHOXECTBO CKJIAJIOK.
B runoToHMYeCcKUX yCIOBUSIX IIPOUCXOIUT MOOMIIM3a-
Ul KJIETKaMHM “BHYTPEHHETO MEeMOpaHHOTO pe3ep-
Ba”, TEMOLIUTHI BEICBOOOXKIAIOT (paroliurapHble BaKy-
OJIA Y JIMBOCOMBI, UTO TTO3BOJISIET COXPAHSITh XKU3HE-
CITOCOOHOCTD 1 (PYHKIIMOHATBHOCTD KJIETOK.
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OCOBEHHOCTH DMT-PEAKIIM MBI KOHEYHOCTEN
JUHENHBIX 1 NTHBPEIHBIX MBIIIIEN
B XOJIE DIIMJIENITUYECKOT'O ITPUCTYIIA

© 2020r. W. B. IIponnyes’*, M. 1. HoBukoaa'

' @IBEOY BO Yomypmckuii eocydapcmeennuiii ynusepcumem, Hocesck, Poccus
*e-mail: ipronichev@yandex.ru

DOI: 10.31857/50044452920072309

IoBbIlIEHHBIN YPOBEHb BO30YKIEHUS B HE3PEIOM
MO3Ie€ CUMTACTCSI HEOOXOMMMBIM IJIsi (DOPMUPOBAHUS
HEPOHHBIX CBS3E B xode pa3BuTus. HekoTopbie
MPUCTYITHI SIIMJICTICUY MOTYT OBITh CJIEICTBIEM COXpa-
HEHMSI TAKOTO M30BITOYHOTO BO30YKIEHHS U IIPOSIBIIS-
HMUS €To B IaTajiorndyeckoit popme. Takre aHoMaIuu B
TaJJaMOKOPTUKAJIbHOM CUCTEME, MO BCE€M BUAMMOCTH,
SIBJISIFOTCSI IPUYMHOI a0CaHCOB — HEKOHBYJIbCUBHBIX
MPUCTYIIOB AIIWJIETICUM, Yallle BCTPEUYalolIXCs B OeT-
CKOM BO3pacTe U B OOJBIIMHCTBE CIy4aeB MMEIOIINX
0J1aronpUsITHBIA UCXO, HO MHOTIA TpaHC(HOPMUPYIO-
IIUXCS B CYyTOPOKHBIE IPUNAIKU.

llenbo maHHOU pabOTHI SIBMJIOCH WU3YyYEHUE BO3-
MOXHBIX HEMpPOHANbHBIX ITYTEH, BOBJIEKAIOIIUXCS B
MPOLIECChl PaCPOCTPAHEHNS MU-aKTUBHOCTU. DKC-
TEPUMEHTHI ObLIU BBIMOJHEHBI HAa 4-aMUHOIMUPUIU-
HOBOW MoOJAEINW MPOBOKAIMU TPUCTYNOB abCaHCOB Y
MHOpEeNHbIX MbllIeid 1 Mbleit auHuu BALB/c. Mo-
HUTOPUHT MPUCTYMOB MPOBOAUJICS MOCPEACTBOM Me-
TOoJa BJIEKTpOMUOTrpadru.

BbU1o BBISIBIIEHO, UTO BKJIaA B XapaKTep IIPOTeKa-
HUS TIPUCTYNIOB BHOCUT JaTepajn3alys 1 JIOKaJIu3a-
LU NEPBUYHOIO odyara amujencuu. PeopraHuszanus
KAJUIO3AJIbHBIX IYTEW BUIOU3MEHSET IMHAMUKY IIPU-
ctynos. 1o Bceit BUIMMOCTH, TaK1e OCOOEHHOCTH 00Y-
CJIOBJIEHBI (hOPMUPOBAHUEM ONpPEACICHHBIX (QPYHKIINO-
HaJIbHBIX CBSI3€i B MOJYILIAPUSIX TOJIOBHOIO MO3ra B
XOJle OHTOTeHe3a, OMpPEAESIONIMX BO3MOXHOCTb pac-
MIPOCTPaHEHUS MU -aKTUBHOCTUA BO BpeMsI IPUCTYIIOB
o HuM. Taxk rmpaBoe noaylapue HeIMHEMHBIX MBIIIIE
0Ka3aJIoch MeHee MOABEPKEHO K IIPUCTYITaM, HeXeIu
JIEBOE, MHUIIMALUS IIPUCTYIIOB 13 KOTOPOTO IIPUBOIN -
Jla K GmiatepajJbHOMY PacIIpOCTPAaHEHUIO MapOKCHU3-
MaJIbHOII aKTUBHOCTU. MOXKHO IPEAIIOI0XKUTh, 4YTO
CTECIICHb KOHCEPBATUBHOCTU 1 aAalITUBHOCTU Heﬁpo—
HaJIbHBIX CeTei, (popMUPYIOIIUXCS B XOAE Pa3BUTUSI,
CnocoOHa OMpeAesiTh UX YCTOMYMBOCTh K BOBJICYE-
HUIO B MATOJOTUYECKUE MPOLECCHI, TI0O3TOMY, B 3aBH-
CHUMOCTH OT BOBJIEKAE€MBIX o0OjacTeil Mo3ra, abcaHChI
MOTYT UMETh OJIarONMPUSITHBINA UCXOM Y OMHUX TTallueH-
TOB Y HETATUBHLIN Y IPYTUX.
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VN3MEHEHUS B IIOYKAX ITPU BEJIKOBOM HATPY3KE
B MO/JEJIbBHBIX ODKCITEPUMEHTAX HA JIAT'YIIIKAX

© 2020 r. H. II. IIpyukosa'*, E. B. CesmBépcroBa’

' @IEYH Hucmumym 360a104uonnoii pusuonoeuu u ouoxumuu um. .M. Cevenosa PAH, Canxm-Ilemep6ype, Poccus
*e-mail: natprut@yandex.ru

DOI: 10.31857/S0044452920072310

Kak uzBecTHO, IpU NPOTEUHYPUU CHUXKAETCS CITO-
COOHOCTh KJIETOK TMpoKCUMaIbHBIX KaHajblieB (ITK)
MOYKM K peabcopbumu 6eKoB. AHaan3 MophodyHK-
LIMOHAJIbHBIX U3MEHEHUI1 B MOYKE B 3aBUCUMOCTU OT
YCJIOBUI (DUIBTpallMU U peadcopOLry 0eIKOB BaKeH
JIJISI BBISICHEHUSI MEXaHU3MOB aalTUBHOM peryasiiuu
U CKOPOCTH Pa3BUTUS MATOJOTUUYECKUX MPOIIECCOB Ha
TKaHEBOM W KJIETOYHOM YpPOBHE. YJOOHOU 3KCIiepu-
MEHTaJIbHON MOJIEJIBbIO ISl U3yYeHUs1 a0COPOIIMOHHOM
eMmkocTu kieTok I1K B ycioBusIX nmeperpy3Ku KaHajlb-
1IeB OEJTKOM SBIISTIOTCS JISITYIIKU. [IpoBeneHb Mopdo-
busrosornuyeckKre ucciaea0BaHus C BBeIeHUEM TpaBsi-
HBIM M O3€PHBIM JIATYIIKAM HU3KOMOJIEKYJSIPHBIX U
BBICOKOMOJIEKYJISIPHBIX HAarpy304HbIX U TECTUPYEMBIX
6enkoB. Llenb cocTosina B OlieHKe KaHAJIbLIEBOI pead-
copOumm Oenka IIOcClie MpeaBapUTEIbHON OEIKOBOM
Harpysk, a TakKe B COMYTCTBYIOIIIEM aHaJIn3e MOpdo-
(bYHKIIMOHAILHBIX U3MEHEHUI B Pa3IMUHBIX OTAesIax
HedpoHoB. [TpruMeHeHbl METOABI UMMYHOTMCTOXUMUU,
CBETOBOI, (DIIyopeclieHTHOM 1 KOH(OKAIBLHOM MUKPO-
ckonuu. M3ydyeHbl addekThl KpaTKOBpeMeHHO# Ha-
TPY3KM JTU30UMOM (2—4 nHs1) 1 10-1HEeBHOTO BBEJE-
HUSI ObIYbero chbiBOopoTouHoro aaboymuHa (BCA) Ha
peabcopOLMIO B IIOYKE 3€JIEHOI'O 1 XKeITOro (hiryopec-

675

neHTHbIX 0esKoB (GFP u YFP), a takke BCA, KOHB-
orupoBaHHoro ¢ Alexa-Fluor® 488 (bCA-488). Ilo-
cJie Harpy3ku JuzouuMom usmeHeHus B I[1K HauuHa-
JIUCH € 3aMeJIEHUsI Be3UKYyJsipHoro TpaHcropra YFP,
a Tocyeayollee CHIKeHe peabcopoumu 0110 OoJiee
3HAYMTEJIbHBIM 110 cpaBHeHUIO ¢ Harpy3koit bCA. Ilo-
cne Harpy3ku bCA cHmxenue 3axBata bCA-488 Ob110
boJee BeIpakeHHBbIM Mo cpaBHeHUIo ¢ GFP, u otMeue-
HbI MOpGhObhYHKIIMOHATbHbBIE U3MEHEHMS B TOYEUHBIX
Kiryooukax. Harpyska mpuBoania K o0pa3oBaHUIO 1U -
nuHapos B [1K u nosisnenuo GFP u YFP B npocBeTe
JIUCTAJIbHBIX OTAEN0B HebpoHa. Ha (pyHKIIMOHANIBHBIM
XapakTep YCTaHOBJIEHHBIX W3MEHEHUM YKa3blBajlo
YCUJIEHUE 3KCIIPECCUU PELENTOPOB SHIOLUTO3a U
BO3BpallleHMEe MU3ydyaeMbIX ToKa3aTejieili K KOHTPOJIb-
HBbIM 3HAYECHUSIM MOCJIe MPEKPaIlleHUS HAarpy3Ku JIM30-
urmoM. [lonydyeHHbIe pe3yabTaTbl HeMalOBaXKHbBI TSI
MOHUMAaHUS MPUPOIbl U aTANTUBHOTO XapakTepa u3-
MEHEHUWI B MOYeYHbIX HE(pOHAX HAa HayaJbHbIX CTa-
JIUSIX TIepeTpy30YHOI MPOTEUHYPUH.

®duHaHcupoBaHue paboThl: roc3zamaHue MODb
PAH.
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BU3YAIIU3ALIUA MOP®OJOIMN HEMPOHOB I'MIIIIOKAMIIA
C IIOMOIIbIO METOJA DKCITIAHCUOHHON MUKPOCKOIIUU

© 2020r. E. . IMuuukaa®*, K. 3. /lepeBuoBa?, A. B. Pakosckas', 1. b. Be3anpo3pannbrii!
! Canxm-ITemep6ypeckuii IToaumexnuueckuii ynusepcumem Iempa Beauxozo, Canxm-ITemep6ype, Poccus
2@IBHY Hucmumym sxcnepumenmansioti meduyunst, Cankm-Ilemep6ype, Poccus
*e-mail: katrincreative @yandex.ru

DOI: 10.31857/5004445292007219X

Metonpl GJIyOpeCLEHTHOM MUKPOCKOITMM CBEPX-
Bbicokoro pazpelieHust STED unu SM LM no3BoJisitoT
n3ydyaTb MOP(OJIOTUI0 YIbTPACTPYKTYp M OpraHesll
KJIETKW, BU3yaJIu3alivsl KOTOPBIX paHee Oblja orpaHu-
yeHa IUQGPAKIIUOHHBLIM MpeaesioM KOH(GOKAJIbHOTO
mukpockona. OmHako, pealm3ainus 3THUX METOIIOB
OCTAaEeTCd TEXHUYECKM CJIOXKHOW M HOPOTOCTOSIIIECH.
HenaBHo paspaboTaHHBIN MeETOI 3SKCIaHCUOHHO
mukpockornuu (Proexpansion Microscopy, ProExM)
MO3BOJISIET YJIYYIIUTh pa3pellieHne KOH(GOKaIbHOTO
MUKPOCKOIIa 3a CUET YBEIUUESHUST pa3MepOB UCCIenye-
MoTo obOpa3sna mo 4x pas3. B skcrmaHCMOHHOI MUKpPO-
CKOIMUM (PIyopecleHTHO-MEUeHbIE aHTUTeIa U DKC-
npeccUupyrolmecs B KJieTKe (pJIyopeclueHTHBIE OeIKH,
MIPHUCYTCTBYIONINE B MCCIEAyeMOM OOpasle, 3aKpell-
JISTIOTCSI Ha TeJie, MOCJIe YeTo MPOU3BOIUTCS €ro (hU3M-
Yyeckoe aHM3O0TPOITHOe pacliupeHue. JJoCTOMHCTBOM
METO/Ia SIBISIETCS TO, YTO MOJIydaeMble 0Opa3iibl OIITH -
YeCKH! MpOo3payHbl. DTO TTO3BOJISET MOJydyaTh N300pa-
JKEHUSI ¢ BBLICOKMM pa3pellieHeM TJIyOOKO B TKaHSIX Ha
OOBIYHBIX (DJIyOPECLIEHTHBIX MHUKPOCKOIAX, Ha pac-
CTOSTHUSIX, OTPaHUYEHHBIX TOJILKO pabo4YrM paccTosi-
HUeM oO0beKTuBa. HemoctaTkoM MeTona SIBIsIETCS

(6)

CHMXKEHME MHTEHCUBHOCTU CBEUYEHMS B paCIIMPEHHBIX
obpasnax. Llems paboTel — aganranus MeTooTUuKHA Pro-
ExM png Busyanuzanuym MOp@OJIOTMU HEMpPOHOB B
TKaHSIX MO3Ta TPaHCTeHHBIX MBIIIEHN, SKCIIPECCUPYIO-
mux 6enok GFP B otnenbHbix HelipoHax (Thyl-GFP
line M, Jackson Laboratory). ®ukcupoBaHHbIE CPE3bI
MO3Ta OKpalllUBaJIMCh NEPBUYHLIMU aHTUTEJIAMU K
oenky GFP u BroppyHBIMU aHTUTEJIaAMM, KOHBIOTHPO-
BaHHBIMU ¢ diryopodopom Alexa Fluor 488, mist ycu-
JICHUsI UTHTEHCUBHOCTHU cBedyeHus. is1 obecrieyeHUs
CIIMBKHU OEJIKOBBIX MOJIEKYJI 00pas3ma ¢ IrejJeM Cpe3bl
00pabaThIBAJIMCh METAaKPUJIOBOM KMCIIOTOM N-TUIPOK-
cucykuuHuma acupa (MA-NHS), u 3akimoyaiuch B
resb. [Tocite 06paboTku mpoTenHasHoi K reirs mmocire-
IOBaTEeJIbHO pacIImMpsiicsa B Boae 3 pa3a. C IIOMOIIbBIO
proExM ynmanochk HOOUTBCS YBEJIMYCHUSI CTPYKTYPHI
HEeMpoHOB B 3.5 pasa, 4TO IO3BOJIWIO BU3YaIM3UPO-
BaTh MeJIbYailllie IeTajlu X MOp@OJIOoruu, BKIodast
JNEHIPUTHBIE IIUMUKUA. DKCIIAHCUOHHAsT MUKPOCKO-
U SIBIISIETCS MEPCIIEKTUBHBIM METOIOM IJIsl UCCIe-
JIOBaHUS YJIbTPACTPYKTYPhI HEIIPOHOB.

®dunancupoBaHue padbotsl: PH® 20-45-01004.

Puc. 1. KondoxkanbHbie n306paxkeHus HeiipoHoB CAl obyactu rurinokammna ao (a) u nocJie (6) mpuMeHeHust Metona proExM pas-
mepom 1024 x 1024 mukcenos, ¢ pazpemeHueM 0.149 mukcena/MKM U IIIaroM 1o ocu Z = 2 MKM MOJIydeHbl Ha MUKpockorie Thor-

labs ¢ 60X yBennueHueM. [IinHa MacIITaGHOro otpe3ka 20 MKM.
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NHANBUAYAJIIBHBIE OCOBEHHOCTHU ®YHKIIMOHNPOBAHUA
TUIIOTAJIAMO-TUITIO®U3APHO-TUPEOUJIHO CUCTEMBI Y IIPUMATOB

© 2020r. A. M. Pagkesuu’*, H. JI. F'onuaposa!, O. A. Unuraposa',
H. B. Tumomenko!, T. D. Oransan'
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N3yyenre MHIUBUIYAJILHBIX OCOOCHHOCTEN (PYHK-
LIMOHUPOBAHUS (PUUOTOTUIYECKUX CUCTEM ITPpUOOpe-
TaeT Bce OOJbIllee 3HAYCHUE B CBSI3M CO BCe BO3pacTa-
IOIIMM NOHMMAaHWEM BaXXHOCTU WHIAWBUIYaJIbHOTO
noaxojaa JUIsl MpakKTU4YecKoi MenuiliMHbl. Llenb uccre-
IOBaHMSI — M3y4eHUE WMHIWBUIYAJIbLHBIX OCOOCHHO-
cTeit (pyHKIIMOHMPOBAHMUS THUITOTAJIaMO-TUITOhU3ap-
Ho-TupeounHoit cucremsl (ITTC) Ha monenu busu-
YeCKM 300POBBIX MOJIOABIX ITOJIOBO3PENIBbIX CaMOK
Makak pe3yc, pa3jnyarolimxcs 1o aaarnTuBHOMY MTOBe-
JEHUIO B YCJIOBUSIX MSITKOTO/YMEPEHHOTro CTpecca: C
TPEBOXHBIM U ACMPECCUBHOMOAOOHBIM MOBEICHUEM
(DAB) 1 0OBIYHBIM CTaHOAPTHBIM HoBedeHHEM (SB).
®dyukuuio I'TTC oueHuBaiu B jJeTHee BpeMsi B Oa-
3aJIbHBIX YCJIOBUSIX U B YCJIIOBUSIX €€ CTUMYJISILIUY C TTO-
mombio Tupeonudbepuna (TPI) ¢ mcnonp3oBaHmeM
IUATrHOCTUYECKUX HAaOOPOB IJISI UMMYHO(MEPMEHTHOTO
onpeaeaeH’s] KOHLIEHTpalMi TUPEOTPOITHOTO TOPMO-
Ha (TTT), cBobomHOrO TpOKCcHHA (T4) 1 cBOOOITHOTO
TpuitontTuponnHa (T3) B 1wiazMe mnepudepuIecKoi
KpOBHU. YCTaHOBJIEHO OTCYTCTBUE 3HAUMMBIX pa3Jiu-
Y1l B KOHLIEHTpAau TUPECOUIHBIX TOPMOHOB Yy XU-
BoTHBIX ¢ DAB 11 SB, Kak B 0a3aJIbHBIX YCIIOBUSIX, TaK

u B oTBeT Ha BBegeHue TPI'. B otnmuaue ot Tupeons-
HBIX TOPMOHOB, 6a3anbHbIi ypoBeHb TTT 1 BenmuunHa
ero nogbeMa B OTBeT Ha BBeaeHUe TPI' y XBOTHBIX C
DAB 6b111 CylIeCTBEHHO HIDXE 10 CPaBHEHUIO C UH-
nuBuaamu ¢ SB. TakuM 00pa3oM, HECMOTpPS Ha OTCYT-
CTBME BBIPa>K€HHBIX MEXTPYITIIOBBIX Pa3JIMUMl B CEK-
penny TUPEOUIHBIX TOPMOHOB, Y MHANBUIOB ¢ DAB n
SB BbISIBJIEHBI CYIIIECTBEHHBIE MEXTPYIIIIOBLIC pa3iiu-
yus B PYHKIIMOHUPOBAaHUM TUMIOTAIaMO-TUIIO(hU3ap-
Hoit ocu I'TTC. OHM xapakTepru30BaJIMCh CYILIECTBEH-
HO MEHbIIIEH YyBCTBUTEJILHOCTHIO TUPEOTPODOB IMIIO-
duza Kk crumynupywimeMy 3ddekry TPIT u, no-
BUIMMOMY, OOJIbIIICii YyBCTBUTEIBHOCTBIO CEKPETOP-
HBIX KJIETOK IIMTOBUIHOM XeJe3bl K TTI y ocobeii ¢
DAB. TlonyyeHHBIE TaHHBIE XOPOIIO COTJIACYIOTCS C
paHee BBISIBJIEHHBIMHM HapylIeHUSIMU B (QYHKIIMOHM-
pPOBaHUU TUITOTajIaMO-TUIIO(PHU3apHOTro 3BeHAa TUIloTa-
namo-runodguzapHo-aapeHanoBoii cuctemnl (I'TAC)
IIpU OTCYTCTBUU CYIIECTBEHHBIX HAPYILIEHUIT B CEKpe-
UM CTePOUTHBIX TOPMOHOB Y MOJIOJIBIX IIPUMATOB C
DAB. IMo-Buagumomy, ajist uHIMBUA0B ¢ DAB nepBuu-
HBI pacCTpoiicTBa B LIEHTPaAJbHOI peryisiuuu (GyHK-
UM DHIOKPUHHBIX XKeJIe3.

677



KYPHAJI DBOJIIOLIHOHHOH FEUOXUMHHU H ®U3HOJIOTHH, 2020, mom 56, Ne 7, c. 678

MATEPUAJIbI KOH®EPEHIINN

N IIKOJIbI

T'NITEPODKCIIPECCHUA BEJIKA EB3 IIPEJIOTBPAIIIAET CHUXKEHUE
IIVIOTHOCTU KJIACTEPOB BEJIKA PSD-95 B YCJIOBUAX
AMHHOHZ[HOﬁ TOKCUYHOCTUA
© 2020 r. A. B. Pakosckasa'*, E. W. ITuunkas', . b. Be3anpo3sanubiii’

! Canxm-ITemep6ypeckuii noaumexuuueckuii ynusepcumem Iempa Beauxoeo, Canxm-ITemep6ype, Poccus
*e-mail: jonatepl@gmail.com

DOI: 10.31857/50044452920072334

benok End-binding protein 3 (EB3) kpenutcsi K mo-
JIOXUTEIbHOMY KOHIIYy PpacTyIIUX HEHMPOHATIbHBIX
MUKpOTpyOouek. BzammoneiictBue ©OenkoB EB3 mu
PSD-95 oka3biBaeT BIMsIHUE Ha TUHAMUKY MUKPOTPY-
0oYeK U BEeTBJICHUE OESHIAPUTOB B HelipoHax. Heiipo-
NpOoTeKTOpHLIN 3(pdekT 6enka EB3 mpogeMoHcTpupo-
BaH Ha TAIIITOKaMITaJIbHBIX HeiipoHaX, IMOIyYeHHbIX U3
mbireit tuaun PS1-M146V-KI1, momenmupyommux 60-
Je3Hb AnbireiiMepa (BA). B nanHoit TpaHCTreHHOM 1 -
HUHM TIPUCYTCTBYET MyTarss M 146V B 6enke [1pecenn-
JmHe 1, XapakTepHasl OJjIs HacCJIeICTBEHHOM (POpMEI
BA, HO TeM He MeHee He TIPOMCXOIUT HAKOIIJIeHUS Oe-
Ta-amMuiaouaa. B maHHoii paboTe BriepBble pacCMOTpe-
HO BJIMSTHYE TUIIEPIKCIIPECcCUM U HoKmayHa 6einka EB3
Ha TUIOTHOCTh M pa3Mep KiiactepoB Oenka PSD-95 B
IEeHIpUTaX TUIIOKAMIIAJILHEIX HEIIpOHOB B HOPME U B
YCIIOBUSIX aMUJIOMIHOM TOKCUYHOCTHU. [ UItepakcIpec-
cus v HoknayH EB3 B rurmmmokaMItaabHBIX HeHipoOHaXx in
Vitro JOCTUTAJIaCh MyTeM TpPaHCAYKIIUU JIEHTUBUPYC-
HbIMU YacTuliaMu. JJIsi BU3yasiu3alluu NeHAPUTOB U
KkJactepoB 6einka PSD-95 nmpuMmeHs10ch UMMYHOLIM-
TOXMMUUYECKOE OKpallluBaHUE C MCIOJIb30BAaHUEM
NepBUYHBIX aHTUTEN K 0enkam MAP2 u PSD-95 coot-

BETCTBEHHO. JleTeKI1ius KJIacTepoB IMPOU3BOAMUIACH HA
KOH(MOKAIILHBIX M300paxXeHUsSX B IIPOrpaMMHOM
obecrieuennu Synpanal. M300paxkeHnss oopadaThIBa-
nuck puibTpoM “Rolling ball” mj1st yMeHbIIIEHUS 11Ty~
Ma, TIoCJie Yero IpoBOAMIACH JOKaJlbHas OMHapu3a-
ons ¢ moMolnkio rarmaa Adaptive 3D Threshold 1.22
st Imagel. TTokazaHo, 4TO TUTIEpIKCIIpeccusi b6eaka
EB3 BrI3BIBacT yBeIWYEHHE IIJIOTHOCTH KJIACTEPOB
6enka PSD-95 B cpaBHEHUM C KOHTPOJbHOM IPYMIION,
HO He U3MeHsIeT ux pasMep. BupycomocpenoBaHHbBI
HoknayH Oenka EB3 nmpuBoauT K 3HAYUTEIILHOMY
YMEHBIIICHUIO IJIOTHOCTU M pa3Mepa KJIacTepOB IIOCT-
cuHanTuyeckoro 6enka PSD-95. T'unepakcnpeccust
oenka EB3 npu moGaBieHUM OJMTOMEPHBIX GopM Oe-
Ta-aMWJIOWIA IIPEeJOTBpallaeT CHIDKECHUE IUIOTHOCTHU
kjactepos 6enka PSD-95. B pe3ynbrate npoBeAeHHBIX
HWCCIIeIOBaHU M BBISIBIIEHO, 4To O0eoK EB3 kpaiiHe Ba-
KEeH VIS CTaOMIN3alM MOCTCUHANITUYECKIX KOHTAK-
TOB B HOPME M CHIXAeT JeTeHepaTUBHbIC U3MEHEHUS B
HEMpOHaX B YCIOBUSAX HU3KOM aMUJIOWUIHON TOKCUY-
HOCTHU.

dunancupoBanue pabotel: PH® 19-15-00184.
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MACKHNPOBKA TPOMKOCTHN TECTOBbBIX UMITYJIbCOB, BbI3BAHHAA
MEPUOJINYECKON IOCJIEJOBATEJIbHOCTHIO UMITYJIbCOB
Y CIYHIATEJIEN PA3BHBLIX BO3PACTHBIX I'PYIIII

© 2020 r. JI. K. Pumckas-Kopcakosa

AO Axycmuueckuii uncmumym um. akao. H. H. Audpeesa, Mockea, Poccus
e-mail: lkrk@mail.ru
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Pabota mocBsleHa MOUCKY MoKa3aTeseil BpeMeH-
HOM 00pabOTKM, KOTOPHIE MOTJIN OBITH OTBETCTBEHHEI
3a BOCOPUATUS TeMIla IEPUOAUIYECKUX 3BYKOB, B TOM
4uciie 3ByKOB peur. AHAJIU3UPOBaIU TaKre CBOMCTBa
BOCIIpMSTHSI TEMIIa, KaK BpEeMEHHOE pa3pelieHHe
TPOMKOCTH I MACKMPOBKY I'POMKOCTH TECTOBBIX BBICO-
KOYaCTOTHBIX MMIYJbCHBIX 3BYKOB, IEPHOANYECKOM
MOCJIeA0BAaTEIbHOCTHIO TAKMX XK€ ITOMEXOBBIX UMITYJIb-
coB. Mckanu ycJIoBUsI, B KOTOPBIX CYOBEKTUBHBIM Kaue-
CTBOM OOHapyXeHMsI TECTOBBIX UMITYJILCOB B MOCIEHO-
BaTEJIbHOCTU MOIJIa OBITh UX TPOMKOCTh. Onpenessuin
nokasareJii pa3pelieHus] U MacKHUPOBKU T'POMKOCTHU
TECTOBBIX UMITYAbCOB. [ToKazaTenu uamMepsin y MoJao-
IBIX CIAyIIATeJIeli ¢ HOPMAaJIbHBIM CIIYXOM U ITOXIIIBIX
caymiaTesieif ¢ HelipOCEeHCOPHOI TyroyxocTbhio. BBlIO
MOKa3aHO, YTO ITOKAa3aTeIu MACKHUPOBKH T'POMKOCTU
TECTOBBIX HMMIIYJIbCOB MOIJIM 3aBUCETh OT IIepHoAa
cJiefoBaHUE TTOMEXOBBIX UMIMYJILCOB, TTOJOXEHUS Te-
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CTOBOIO MMMYJAbCa OTHOCUTEJILHO ITOCJIeI0BaTEIbHO-
CTU IOMEXOBBIX UMITYJILCOB U CIIyXOBOI YyBCTBUTEIIb-
HocTu ciaymateneid. [loka3zaTenu, ToJiydeHHbIE TPU
pa3HbBIX IIOJIOXKEHUSIX TECTOBOTO MMIIYJIbCA, XapaKTe-
pU30BaJI MAaCKUPOBKY I'POMKOCTH, BBIZBAHHYIO IIpe-
MMYIIECTBEHHO IIPOLIECCOM CJIYXOBOM amanTauus B
cllyyae TpsIMOM MacKMPOBKM, HO IIPOLIECCOM CyMMa-
U B ciydae oOpaTHOI MacKupoBKH. [1oka3zaHo, 4To
M3MEHEHUSI IToKaszaTeleli BPEeMEHHOH o0paldoTKu Yy
ciaymaTtesieil ¢ HopMaJabHBIM CIIyXOM OBLIM OOYCJIOBJIE-
HBI CBOMCTBAMM BpPEeMEHHOII CyMMAallMM ITOCJIEHOBa-
TeJbHOCTe umnyabcoB. Ilonaranu, 4to u3MeHeHUSs
mokasaTejieii BpeMeHHOM oOpadOTKU, BBbI3BAaHHbBIC
CHUKEHUEM CIIyXOBOU YYBCTBUTEJIBHOCTU B OOJIACTH
BBICOKHX YaCTOT, MOIJIA OTpaXkaTb OCOOEHHOCTHU BOC-
NPUSITUS OBICTPON peuM CIIyIIaTesiei.

dunancupoBanue padbotel: PODU 14-04-00155.
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POJIb OKCUJIA A3OTA B IIOJAJIEP2KAHUN
PUBOCOMAJIBHOI'O BUOT'EHE3A B M. SOLEUS KPBICbI
B YCJIOBUAX FPABI/ITAHI/IOHHOﬁ PA3I'PY3KHA
© 2020r. C.B. Poxkos"*, K. A. IIlapio!, T. M. Mup3oes!, b. C. IIlenkman’
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OIHUM M3 BO3MOXHBIX WHUIIMATOPOB Pa3BUTHUS
aTpodhnu B CKEJIETHO MBIIIIIIE SIBJISIETCS OKCHUI a30Ta
1I (NO), posib KOTOPOTO B PEryJsliiy prudOCOMaIbHO-
ro 6MoreHe3a 1 CMHTE3a 0eJIKa B ITOCTYPaIbHOM MBbIIII-
1 B YCJIOBUAIX (DYHKIIMOHAJIFHOM pa3rpy3Ku B HACTOSI -
111ee BpeMsi OKOHYaTeJIbHO He yCTaHOBJIeHa. B ¢Bsi3u ¢
3TUM 1IEJIbIO JAHHOM pabOTHI CTAJIO OIIpeaeIeHUE POJIN
OKCHIa a30Ta B IIOIAepXaHWU ITapaMeTPOB TPAHCIISI-
IIMOHHOII €MKOCTH Ha (pbOHE TpaBUTALIMOHHOMN pa3-
TPY3KMU.

B akcrnieprMeHTe yyacTBOBaIU S5 TPy KPbIC: KOH-
TponbHas rpymnma (C); rpylia ¢ aHTHOPTOCTaTU4e-
CKHUM BBIBEIIIMBAHUEM TTPOJAOIKUTEIBLHOCTBIO 7 CYyTOK
(7HS); rpymma, B KOTOpoil Ha (hoHe BbIBEIIMBAHUS
KpbIcaM BHYTPUOPIOIMMHHO BBoawIU L-apruHuH (A);
rpymnIa, B KOTOpoid Ha (poHe BBIBEUIMBAHUSI [TOMUMO
BHYTPUOPIOIIMHHOTO BBeJAeHUs! L-apruHuHa KpbicaM
TakXe JAeaJliCh BHYTPUMBIIIIEYHbIE MHBEKIIUU UHTU -
outopa NO-cuHTtassl L-NAME (N); rpyra, B KOTO-
poit Ha (hoHe BBIBEIIMBAHUSI KpbicaM BBOAWIU UHTU-
6uTop kuHa3s! mKoreHcnHTa3sl GSK-3B (G). [ocne
BBIBEIIMBAHUSI Yy KPbIC BBIAESIACh MOCTypasibHAasI
KaMOaJloBUMIHasl MbIlIlA, KOTopas IoJBeprajiach
IajdbHENUIIEMy aHaIu3y. YpoBeHb 3Kkcnpeccun MPHK

TPaHCKPUMNILIMOHHOTO GakTopa c-myc u 45S mpe-
MPHK 6511 onpenesren metomom OT-ITLP B peains-
HOM BpEMEHH.

INomygeHHBIE pe3yabTaThl IIOKa3ajdyd CHIDKEHUE
skcrnpeccun MPHK TpaHnckpummimonHoro ¢akropa c-
myc B rpyrnme 7HS Ha 76% (p < 0.05) otHocutensHO C.
B rpymme A noctoBepHbIX oTimunii ot C He HabI0na-
nock. B rpynne N cHM:XeHMe 3KCIpecCcui JaHHOTO Ta-
pameTpa oTHOcHTeNbHO C 0Ka3ajaoch paBHBIM 73% (p <
<0.05), a B rpyrmme G noctoBepHBIX oTimuuii ot C 110-
JIydeHO He OBLIO.

Bkcnpeccus 455 npe-mPHK B rpynne 7HS okasa-
Jachk cHMXeHa oTHocutenabHo C Ha 65% (p < 0.05).
B rpynine A oTinumii B 3HaYEHUSIX 3TOTO ITapaMeTpa 1o
cpaBHeHUIO ¢ C mmonydeHo He O0but0. B rpyriie N cHu-
xeHue akcnpeccuu 45S npe-MPHK cocraBuiio 60%
(p <0.05) otHocuTtenbHo C, a Brpynmne G 10CTOBEpPHO-
ro otanuus oT C BHOBb He Ha0JII0AaI0Ch.

ITosyyeHHBIe JaHHBIE CBUAETEILCTBYIOT O TOM, UTO
OKCHJI a30Ta SIBJISIETCS BaXKHBIM PETYJISITOPOM prUOOCO-
MaJIbHOTO OMOTeHe3a B m. soleus KPBICHI TIPUA (PYHKIIN -
OHAJIbHOM pa3rpy3Ke 3aJJHUX KOHEYHOCTEM.

dunancuposanue paboter: POD®U 19-015-00089.
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BO3PACTHBIE OCOBEHHOCTHU PASMEPOB I'MIIITIOKAMIIA
CPEJTHEIN BYPO3YBKU (SOREX CAECUTIENS)
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OHTOreHe3 3eMyIepoeK p. Sorex BKIIIOUAET IBE paB-
HBIe (ha3bl: XKM3Hb HEMOJOBO3PEJIBbIX O0CO0eil B TOI
POXIEHWSI, BKJIIOYAst 3SMMOBKY, U TIEpUO/ TTOCJIE CO3pe-
BaHMsA. OCeHbIO YMEHBIIIAIOTCSI pa3Mephbl BHYTPEHHUX
opraHoB 1 Mo3ra — “addexT denens”. ITocne 3mMMoB-
K1, C HAYaJloM TOHa, YBEJIWYMBAIOTCS pa3Mephl Tela,
BHYTPEHHUX OPraHOB, a TAaKXKe PaCIIUPSIOTCS y4acTKU
obutaHusi. B cBa3m ¢ 3TMM mpeamonaraeTcsi, 4TO
GYHKIMY M pa3Mepbl TUIIIIOKAMIAa pa3InyaloTcs y
JIBYX BO3pacTHbIX rpyIi. CBeaeHuit 0 MO3re U TUIIIO-
Kamne S. araneus n S. minutus mano (Pucek, 1965;
Stephan et al., 1981; Yaskin, 1994 u np.), a 1o cpegHei
Oypo3yOKe OHU OTCYTCTBYIOT.

Hamu onieHeH pa3mep ux TMIInokKamIia 1 ero cyope-
TMOHOB (MOJIsI aMMOHOBa pora W 3yo4aroil acuumn
BJIOJIb BCETO TUIIIIOKAaMIIa) Y 9 B3pOCIBIX U 8 CEroeToK
(TBepckoii 06:1). [no1aab CTPyKTYp U3MEpSIJIN Ha KO-
POHAapHBIX cpe3ax (PMKCHUPOBAHHBLIX O00pa3llOoB MO3ra
(okpacka mo Huccimo, 47—61 cpe3 Ha MO3I) ¥ paccuu-
THIBAJIK OOBEM.

Bec mo3ra B3pociibix 6ypo3yookK ObLT 3HAUYUTETBHO
HIXe, yeM y cerosieTok (191.1 £ 2.7 mru 234.4 £ 5.0 mr,
p < 0.001), HEcMOTpsT HA TO, YTO TI€PBbIE HAMHOTO
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kpynHee (5.7 1. vs. 3.9 r). Bo3pacTHBIX pa3iuyuuii 1o
o0beMy THMIIOKaMIIa He OOHApPY:KeHO: aMMOHOB pOT
(monst CAl, CA2, CA3) cocraBui 8.72 = 0.57 y B3poc-
JabeIX 1 9.52 + 0.50 MM? y MOJIOZIBIX 3eMIIEPOEK, 3yOUa-
tas gacuns: 4.33 + 0.2 u 4.8 + 0.32 mm>. CooTHO1LLIE-
HUSI 00BEMOB TUITIIOKAMIIA U MOJIyIIaprii, TUIIIIOKAM-
ra 1 Beca Mo3ra ObLJIU BBIIIIE TSI B3POCbIX 3eMJIEPOEK,
HO pas3jIM4usI HOCWUJIM XapaKTep BhIPasKeHHBIX TEeHICH-
muii. CpaBHeHHE OOBEMOB CyOpPErMOHOB THIIIIOKaMIia
TaKKe HE BBISIBUJIO CTATUCTUYECKM 3HAUMMOM pa3HULIbI.

Takum o0pa3oM, HECMOTPSI Ha 3HAYUTEIbHOE
YMEHBIIICHE Beca MO3Ta B3pOC/BIX CPEIHUX Oypo3y-
0OK, YMEHBIIIeHHe pa3Mepa TMInoKaMIia He Habaona-
€TCs, YTO CBUIIETEIBCTBYET O BaXKHOCTHU 3TOM CTPYKTY-
pBHl I NPOCTPAHCTBEHHOTO IIOBENEHUSI 3TOM BO3-
pacTHOIl TIpynmbl W TOATBEPXKOAAeT OaHHBIE 110
OOGBIKHOBEHHOM Oypo3yoke (Yaskin, 1994; Lazaro et
al., 2018). OTcyTcTBUE U3MEHEHMI B pa3Mepax ruIimno-
KaMIia, IO-BUAMMOMY, OTpaxaeT TOT (PaKT, YTO OCEH-
HsI peoyKIMsl KOMIICHCUPYETCSI BECEHHUM CKauyKOM
pocTta (CBI3aHHBIM C CO3PE€BaHMEM M PaCIIMPEHUEM
Y4aCTKOB OOUTaHUS).
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HENPODHJIOKPUHHBIE MEXAHU3MbI YCTOMYMBOCTHU K TUIIOKCUU
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Tunoxkcus gBisieTcss OMHUM M3 HauboJjee pacrpo-
CTpaHEHHBIX TOBPEXIaIINUX (HaKTOPOB, MOITOMY TTO-
BBIIIIEHUE YCTOMYMBOCTU OpraHU3Ma U, B OCOOEHHOCTH,
MoO3ra K Hell MpeacTaBisieT coboil akTyalIbHYIO 3a1a4y.
TIpu popMHUpOBaHUU TUITIOKCUYECKOM TOJIEPAHTHOCTU
KJII0YeBO€ 3HayeHUe TPUIAETCS] pernporpaMMupoOBa-
HUIO crieln(UYeCcKuX KJIETOUYHBIX 1 CUCTEMHbBIX MeXa-
HU3MOB aJanTaiiu K TMIIOKCUU, OJHAKO B HAIlIUX UC-
clieloBaHUSIX MTOKa3aHO, YTO BasKHEHIIIYIO0 pOJib B 3TUX
mnpolieccax WrpaeT HEMpOsHIOKpUMHHas cucrtema. B
YaCTHOCTH, CTENEHb TMITOKCUYECKO PE3UCTEHTHOCTHU
opraHusma, MHIyLIMPYyeMOU MPeKOHANIIMOHUPYIOIIM -
MU BO3IAEUCTBUSIMU, KOPPEIUPYET C aMIUTUTYION BbI-
3bIBAEMOII MMM aKTUBAlLIMU TUIOTaJlaMO-Trumnodusap-
Ho-aapeHoKopTuKanbHOIi cucteMmbl (ITAC), a ee 6710-
KaJa npenorBpaiiaeT GopMUpPOBaHUE TUTTOKCUUECKOM
TOJIEpaHTHOCTU. BBeieHEe 5K30T€HHBIX IIIOKOKOPTH -
KOMIOB B COYETaHUU ¢ Hea(h(HEKTUBHBIMU PeXXUMaMU
MPEKOHANIIMOHUPOBAHUS 3HAUUTEIbHO YCUIUBAET UX
aJanTOreHHoe JeiicTBME Ha opraHusM. KitoueBbIM
KOMITOHEHTOM MEPECTPOEK FOPMOHATBHON CUCTEMBI,
o0yciaBauBalonx (HopMUPOBAHUE TUITOKCUUECKON
TOJIEPAHTHOCTH U €€ CBOMCTBO KPOCC-TOJEPAHTHOCTH,
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SIBJISIETCSI YMEPEHHOE MOBHIIIEHNUE CTPECC-PeaKTUBHO-
ctu I'TAC Ha poHe moTeHUIMAIIUU TTIOKOKOPTUKOU -
Hoi1 oOpaTHOIi cBsI13U. Kak 1mokasanu ucciegoBaHusI, B
OCHOBE 3THUX IIEPECTPOEK JIEKUT MOAM(UKAILINSI aK-
TUBHOCTH 3KTPArUIIOTAIAMUYECKOTO KOHTYpa peryJisi-
nuu I'TAC. B yactHocTH, HaGJTI0maeTCsI MOBBIIIIEHUE
9KCIPECCUN KOPTUKOJINOEeprHA B HEOKOPTEKCE U arl-
PETYISILMUS TTIOKOKOPTUKOUIHBIX PELENTOPOB B BEH-
TpaJdbHOM runmnokamiie. HemaBHO ycTaHOBJIEHO, YTO
TIIOKOKOPTUKOUIHBIE PELIEIITOPHl HAaXOMSITCS B TeC-
HOM B3aMMOJECICTBUU C KJIETOYHBIMM MEXaHU3MaMU
amanTalyu K TUMOKCUM, CBSI3aHHBIMM C aKTUBalUen
runokcus-uHayuuoenbHoro ¢axkropa HIF-1. Bzawu-
MOMACUCTBYS ¢ (pepMeHTaMM, OCYIIECTBIISIIOIIUMM e~
rpagamuio peryasTopHoii anbda-cyobenuHuibl HIF-
1o, MosieKyna ITIOKOKOPTUKOUIHOTO pelierTopa UH-
TUOUpyeT MX, CIHOCOOCTBYSI KMCJIOPOI-HE3aBUCUMOI
aktuBauuu HIF-1. Takum obpazom, I TAC aktuBHO
BOBJICKAETCSI B PETY/ISILIMIO KJIETOYHBIX MEXaHU3MOB
agarnTalry K TUITOKCUY U UTPaeT BaXKHYIO PoJib B (pop-
MUPOBaHUU T'MITOKCUYECKOM TOJIEPAHTHOCTHU.

®dunHancupoBaHue pabotel: POD®U 19-015-00336.
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B3ANMOCBA3b MEXIY YPOBHAMM JIEIITUHA,
AIUIIOHEKTUHA U I'PEJIMHA N PE3YJIBbTATUBHOCTbBIO
DKCTPAKOPIIOPAJIBHOTI'O OIUVIOJOTBOPEHUA

© 2020r. IO.P. Pookos'>*, A, O. IlInakos?, H. H. Tkauyenko!,
M. P. Maxmanauena'!, A. M. I'sr3gu!
' @IBEHY HHH axywepcmaa, eutekonoeuu u penpodykmonoeuu um. J.0. Omma, Canxm-ITemepbype, Poccus
2@IBYH Hucmumym 26oniouuonnoli gusuonoeuu u 6uoxumuu um. M.M. Ceuenoéa PAH, Cankm-ITemep6ype, Poccus
*e-mail: julian.ryzhov@gmail.com

DOI: 10.31857/50044452920072425

Brenenue. [IponyiipyeMbie anumonnuTaMu aauIno-
KWHBI UTPAIOT BaXXHYIO POJIb B PETYJISILIUN CTEPOUTOTE-
He3a U (POoJUTMKYJIoreHe3a, BIMSIOT Ha UMILUTaHTaLAIo
3MOpPUOHA U PELENTUBHOCTh 3HIOMeTpus. Hanbonee
BaXKHBIM MoOKaszareyjeM i1 OLeHKU 3(h(HEKTUBHOCTU
9KCTpakopIriopaibHoro oruionoTsopeHusi (3KO) sB-
JISIETCSl COoepKaHWe W COOTHOIIIEHWE aTWITOKWHOB B
domnukynspHoit xuakoct (PXK). YpoBHU agunmoKu-
HOB B KpoBu 1 @K He Bceraa KOppeJIupyroT MEXIY CO-
0011, 4TO OOYCIIOBJIEHO OCOOEHHOCTSIMU WX TPAHCIIOP-
Ta yepes3 remMaTooBapuaibHblil 6apbep. Lleabio paboThl
OBLITO U3YYUTh B3aMMOCBSI3b MEXIY YPOBHSIMU JIEITU-
Ha, aAUITOHEKTUHA W TPeJHA U WX COOTHOIIEHUS B
@K KeHIIMH ¢ HOPMaJILHOM U ITOBBIILIEHHON Maccoi
Tena u 3¢h(heKTUBHOCTHIO U ucxogamMu DKO.

MeTtoapl. 3yyanu skeHIIIMH ¢ HOPMAJTbHOI Maccoit
Teja, Kotophle 3abepeMmeHenu (bH, n = 7) unu He 3a-
o6epemenenu (HbH, n = 14) mocie KO, XeHIIUH C
MOBBILIEHHOM Maccoii Tena (MMT > 25 kr/m?), 3a6e-
pemeneBmux (BII, » = 5) m He 3abepeMeHeBIINX
(uBII, 7 = 19) mocie BKO.

PesyabTatel. B rpynmie BH yposens nenTrHa B @2K
ObLT BhINIE, yeM B rpynne HBH (p < 0.05). B rpymnax

BII u HBII oH cyliecTBEHHO He pa3auyaics, HO ObLI
BBIIIIE, YEM Y XEHIIMH C HOPMaJIbHOI Maccoii Tena. B
rpynine BH ypoBeHb rpennHa B @K ObLT HIKE, YeM Y
xeHmuH rpynnsel HBH (p < 0.05), B To BpeMs Kak B
rpynnax bI1 u 1BI1 on He pazmmuaincsa. CooTHoIeHE
JIETITUH/aIUTIOHEeKTUH B Tpynne bH Obu10 BhIIIE, YeM
B rpyrre HBH (7.05 & 0.84 mpotus 2.97 + 0.44, p < 0.05),
HO Hmke, yeM B rpynmnax bII m abIl (13.80 = 2.28 n
11.28 + 1.03, p < 0.05 B cpaBHeHuH ¢ rpyramMu bH u
HBH). CooTHomeHue JenTtuH/TpeauH B rpynne bH
OBLIO0 TakKe BhIIIe, YeM B rpynre HbH (18.46 & 4.20
npotuB 4.07 £ 0.68, p < 0.05), Ho HMXe, YeM B IpyIInax
BIT n ubIl (37.46 £ 21.59 u 25.17 £ 3.97, p < 0.05).
IMTporHocTueckass 3HAYMMOCTb COOTHOIIEHMS JieT-
TiH/TpenuH coctaBuna 25.13 (CI 1.24-509.15, p = 0.035),
U 3TO CBUAETEIBbCTBYET O TOM, YTO COOTHOIIIEHNE JIe-
TuH/TpeanH B @K omnpenenseTr 3¢ HeKTUBHOCTD U UC-
xog rporpamM DK O. BeiBoasl. Takum ob6pa3oM, ypoB-
HU JIETITUHA UM COOTHOIIeHUE JieNnTuH/rpeauH B MK
SIBJISIFOTCSl LIEGHHBIMU MapKepaMM JJIs1 OLIEHKM yCIell-
HocTu DKO y XXKeHIIIMH ¢ HopMaJIbHOI Maccoii Tea.

duHaHcupoBaHue paboThl: Toc3amaHue (AAAA-
A18-118012290427-7).
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KOJIMYECTBEHHAA XAPAKTEPUCTUKA
I'EHEAJIOTNYECKHUX JTEPEBBEB

© 2020 r.

I'. A. CaBocTbsiHOB

DI'bYH Uncmumym 360ar04uoHH0I husuonocuu u ouoxumuu um. .M. Ceuenosea PAH, Cankm-Ilemepbype, Poccus
e-mail: genasav38@mail.ru

DOI: 10.31857/50044452920072462

B Hacrosiee BpeMsI IMIPOUCXOXICHUE Pa3IUUHBIX
CeUaTM3UPOBAHHBIX KJIETOK U3 CTBOJIOBBIX IIPUHSITO
MOPEeACTaBIsAITh B BUIOE TIeHeaJoTUUYeCKUX JepPEeBbEB.
OOBIYHO OHM HOCSAT KayeCTBEHHBIM XapaKTep M He
MO3BOJISIOT 1aBaTh KOJUYECTBEHHOE OMMCaHUEe PAa3BU-
Tusg. MBI TIOKa3alu, YTO NPOrPECCUBHOE pPa3BUTHUE
MOXHO paccMaTpUBaTh KaK IIpUOOpETeHNE U peajin3a-
110 TIOTEHIUI B XO[Ie MPOLIECCOB Cllelnaan3alu 1
WHTETPALNU KIIETOK, T.€. pa3aesieHNsT QYHKIINI MeXITy
Humu (CasocTbsiHOB, 2016). B pesyinbpraTe 3THX IIPO-
LECCOB BO3HUKAIOT 3JIEMEHTApHbIE SIMHUIIBI MHOTO-
KJIETOYHOCTU — TUCTUOHKI. JIJIsT XapaKTepUCTUKH Ta-
KMX TIPO1IECCOB ObLIN BBEIACHBI CICAYIOIINE UCXOTHBIC
napameTpbl: L (oOiiee yucio ¢hyHkuit); m (4ucio
GYHKIOUM, IOJYYMBIIUX IIOTEHUUMW); U #n (YUCIO
(GYHKIMH, peaqn3oBaBIIMX noreHIun). Ha aTom oc-
HOBAaHMU MOJYyYEHBLI ITPOM3BOAHLIC ITapaMeTphl JIst
KOJIMYECTBEHHON XapaKTepUCTUKKU THUCTUOHOB, IO-
CTPOEHUS UX €CTECTBEHHOM CUCTEMBI B BUE IEPUOIU -
YeCcKOil TaOJMIIbI, a TaKXKe IS KOJIMYSCTBEHHOI Xa-
PaKTEPUCTUKM T€HEeaJOTMYECKOro aepeBa Crelaiu-
3UPOBAHHBIX KJIETOK, COCTABJISIIOLINX TUCTUOHHI.

Jlnsg mpumepa pacCMOTPUM MOCTIMOPHOHATBHBIN
reMouMTOI033. MI3BeCTHO, UTO B paMKax MUBJION033a
BO3HMKAET 6, a B paMKaX TUMGOI033a — YeThIpe Bapu-

aHTa TEPMUHAJIbHO CIIeLMAIM3UPOBAHHBIX KIIETOK,
Bcero 10 BapraHTOB. DTO O3HAYAET, UTO M MCXOIHOMI
CTBOJIOBOI KJIETKM TakKe paBHO mecsatu. Orcioma, B
cootBeTcTBUM ¢ (CaBOCTBSIHOB, 2016), 00IIIEeE YUCTIO €€
noTeHIuii paBHO 55. CrieuanM3upoBaHHbBIE KIJIETKU
BO3HUKAIOT B UTOTE JACCITH aKTOB Pa3BUTHsI, KOTOPOE
3aKaH4YMBAETCS B MOMEHT, KOTJa JOCTUTaeTCsl paBeH-
ctBo n = m = 10. B nx reHeajiormyeckoe AepeBO JOIK-
HO BXomuTh 56 xiretok. M3 Hux 10 KIIETOK IOJKHBI
OBITH CTBOJIOBBIMU, CTOJIBKO K€ B iepeBe OyneT oudyp-
Kanuii. PactipeneneHuii 1 fMHaAMUKa MOTEHIIMA MeX-
Iy KJIeTKaMy1 MOoAAaeTCsI aHaJIMTUIEeCKOMY U rpaduye-
ckomy onrcanuio (CaBocTbsiHOB, 2016). Hucito BeTBeik
JlepeBa Ha KaXIOM 3Talle Pa3BUTHUS OIIPEacIsIeTCs Be-
JIMYUHOM #. B Kaxmoit BEeTBU psiabl KIETOK OT pOJOHA-
YaJIbHUKOB 10 TEPMHUHAJBbHO CIELUAAIU3UPOBAHHOTO
COCTOSIHMSI COCTABIISTIOT T PEPOHBI (KOMX TaKXKE Ae-
CSITb), TIPY 3TOM BO3HUKIIIN ITIEpBHIM T HEPOH nMe-
€T MaKCUMaJIbHYIO JIJIMHY, PaBHYIO M, a KaXIbIil MO-
CIIENYIOIINI YKOpauynBaeTCsl Ha eqUHUILY. AHAJIOTUY-
HBIM 00pa3oM CTpPOSITCS JepeBbd U JISI APYTrUx
3HAYEHUU m.

(DI/IHaHCI/IpOBaHI/Ie
00776-19-02).

pabotsl: roc3amaHue (075-
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I'PABUTAIIMOHHAA ®U3NOJIOTUA —
OYHJAMEHTAJIBHAAA OCHOBA PA3BUTUA COBPEMEHHDbIX
MEAUIIMHCKNUX PEABUJIMTAIIMOHHLIX TEXHOJIOT U1

© 2020r. MN. B. Caenko*, A. B. Xmxknukoa?, E. 1. Kpemnena?,
JI. A. Yepnukosa?, 1. B. Ko31oBckas!
'@rBYH I'HI] PO Hucmumym meduxo-6uonocuneckux npobnem PAH, Mockea, Poccus
2@IBHY “Hayunsiii yenmp nesposoeuu”, Mockea, Poccus
*e-mail: isayenko@mail.ru

DOI: 10.31857/50044452920072437

BBeaenne: OqHUM U3 HaIlpaBJIeHW MCCAe0BaHUIA
(YHKIIMOHUPOBAHSI CEHCOMOTOPHOI CUCTEMBI YeJO-
BeKa SBJISIETCS TpaBUTAllMOHHAs (DU3UOJIOTUSI, OT-
KpBIBIIAS TIOHUMaHUE BaXXHOCTU (paKTopa TpaBUTa-
1IMU B MEXaHU3Max JIBUTATEILHOTO yIpaBieHus (CeH-
COpPHBIX CHCTE€MaxX, WHTEerpaTUBHBIX MeXaHU3Max,
MBIIIIEYHOM arirnapare). YCTaHOBJIIEHHbIE 3aKOHOMEP-
HOCTH JIETJIU B OCHOBY Pa3pabOTKU HOBBIX CPEICTB U
METOHAOB MPOGUIAKTUKA U KOPPEKIIUA HeOIaronpu-
STHBIX 3(b(hEeKTOB HEBECOMOCTH, TAKMX KaK MeXaHUYe-
CKHI CTUMYJISITOP OMOPHBIX 30H ctom “KopsBur” m
MATKANA MYJbMOJAJIBHBIA 3K30CKEJIETOHHBIA KOM-
mwieke (MBOK) “PereHT”, MpuUMeHSIEMBIX C BBICOKOM
3 HEKTUBHOCTHIO YK€ U B KIMHUYECKOU MpaKTUKE.

Mertoauka: Ilon pykoBoacTBoM uieH-Kopp. PAH
N.b. Kosznosckoii, HaydHbIM LIEHTPOM HEBPOJIOTUU
cosMmectHO ¢ THLI P® MMBII PAH 6but1 mpoBeneHbI
HCCJIEMOBAaHUS MO U3YUYEHUIO HEHUPOIUIaCTUYECKMX U3-
MEHEHUI1 B KOpe TOJIOBHOT'O MO3Ta, BI3BAHHBIX IIPUME-
HEHNUEM MSTKOTO MYJIbMOOAIbHOIO 3K30CKEJIETOHHOTO
KoMImIekca “PereHT” y 3MOpOBBIX JIUII ¥ TIOCTUHCYJIBT-
HBIX OOJIBHBIX C UCIIOJb30BaHUeM MeToga GMPT.

PesyabTaThl: [IpoBeneHHbIE HMCCeqOBaHUS MOKa-
3aaM, 94To Ha (oHe mpumeHeHHs Kypca MOK “Pe-
TeHT” Yy OOJIbHBIX C MOCTUHCYJIBTHBIMU FeMUIIape3aMU
MOBHIIIACTCSI CKOPOCTh XOIBOBI, YTO COIIPOBOXKIAETCS
M3MEHEHUSIMU B 30HaX aKTUBHOCTH, BBISIBIISIEMBIX TP
GMPT, cBumereabCTBYIONIEE O IOJIOXKUTEIbHOM Ha-
MpaBJIeHUU HEUPOILIACTUUECKUX MPOLIECCOB: YMEHb-
IIe€HNE 30H aKTUBAILIMX BO BTOPUYHBIX CEHCOPHBIX 00-
JIacTSaX (HUKHUX TEMEHHBIX J0JISIX) C OMHOBPEMEHHBIM
YBEJIMUYEHMEM 30HBI aKTUBAlIMKU B MIEPBUYHOI CEHCO-
MOTOPHO U JOTIOJHUTEILHOM MOTOPHOM 00JIaCTSIX.

BoiBoapl: BkiitoueHre B peaOMINTALINIO ¥ ITOCTUH-
CYJIBHBIX OOJIbHBIX, TEXHOJOTHI, pa3pabOTaHHBIX C
Y4€TOM OCHOB I'paBUTALIMOHHOM (DM3MOJOTUHU, B YACT-
HOCTHU, IpUMEHEHNEe MYJIbTUMOOAJIBHOTO 3K30CKEe-
TOHHOTro KoMIniekca “PereHT” mpMBOAWUT K YIydIle-
HUIO XapaKTepUCTUK (PYHKIUU XOALOBI, YTO COIIPO-
BOXIAETCS peopraHu3alyeil KOPKOBBIX CTPYKTYp C
dopMHUpOBaHMEM TIaTTEpHA AaKTWUBAILIMM CYIIPACHN-
HaJIbHBIX CMCTEM KOHTPOJISI IOKOMOLIMH.

®dunancupoBanue paborel: PODPU obu_ M 16-29-
08209.
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KAJIBIIUI-3ABUCUMAS PETYJIAIINUA BbIBPOCA HEMMPOMEJIVATOPA
B IIEPUOEPUYECKOM CHUHAIICE 1P AKTUBAILIUN
ITPECUHAIITUYECKUX PELIEIITOPOB

© 2020r. A.B. Camurysmn’*, H. B. ZKunsikos!, A. 10. Apxunos!

! Kazanckuii pedepanvhviii yuusepcumem, Kasans, Poccus
*e-mail: samid75@mail.ru

DOI: 10.31857/50044452920072449

Hapsiny ¢ mHunmanueil ceKpeuuu HeiipoMeauaTo-
pa, MOHBI KaJIbLMS MOTYT y9aCTBOBATh B pealn3aliin
neHCcTBUST (PU3UOJOTUYECK aKTUBHBIX COECIUHEHUA,
aKTUBUPYIOIINX  IIPECUHANTUYECKUE  PEeleITOPHI.
Cnioco60oM, TTO3BOJISIOIINM OLIEHUTh YPOBEHb BHYTPH -
KJIETOYHOTO KaJbIUsI, SIBJSIETCS aHaAW3 aMILUIATYIbI
KalbIIEBOIO TPaH3MEHTa, OCHOBAHHLI Ha M3Mepe-
HUY MHTEHCUBHOCTHU (hJIyOPECIIEHTHOTO OTBETa Kpa-
curesieii, crieuu@uIecKn B3aUMOICHCTBYIOIINX C
MOHAMHM Kajibliusi. B HacTosImeM ucciaeaoBaHUU JJIst
n3ydeHus: pabOThl CEKPETOPHOTO alllapaTa HEPBHOTO
OKOHYaHUSI TEIUIOKPOBHBIX IIPU aKTUBALIMM IIPECU-
HaINTUYECKNX PELEHTOPOB ITapajljleIbHO C perucrpa-
OUel KaJIbLMEBOTO TPAaH3MEHTA IIPOBOIMJINCH DJICK-
TPO(U3NOJIOTNYECKHUE IKCIIEPUMEHTHI, KOTOPHIE 103~
BOJIWUIA OLICHUTH ITapaMeTphbl KBAaHTOBOI CeKpeLuun
alleTWIXOJIMHA U3 IBUTATEIbHBIX HEPBHBIX OKOHYA-
HUII B CHHArcaX MBIIIHU. ALETUIXOJUH aKTUBUPYET
KaK HUKOTUHOBbIE MOHOTPOITHBIE, TAK U MYCKApUHO-
BbIE METAOOTPOITHBIE IIPECUHATITUYECKIE PEIICIITOPHI.
JlobaBiieHe HUKOTHUHA TIPUBOIMIO K JIOCTOBEPHOMY
YBEIUYEHUIO aMIUIMTYObl KaJIbLIMeBOTO TpPaH3WUEHTA.
IIpu 3TOM HMKOTUH CHIKaJl KBAaHTOBBIIA COCTaB BBI-

3BaHHBIX ITOTEHIIMAJIOB KOHIIEBOM I1acTUHKM. biroka-
na 042 HIKOTMHOBBIX PELIEIITOPOB IIPUBOAMIIA K CHU-
XKEHUIO KaJIbIIMEBOIO TPaH3MEHTA U YCTPAHEHUIO 3()-
(eKTOB HMKOTMHA KaK Ha KaJIbIIMEeBBIA TPaH3UECHT,
TaK ¥ Ha KBAHTOBKIN BBIOpOC HelipoMmenuaTopa. CHU-
JKeHHE KaJIbLIMeBOro TpaH3MeHTa Mo, IeMCTBUEM OJIO-
KaTopa HUKOTUHOBEIX PELIEIITOPOB ITO3BOJISIET Mpe-
oJjaratb, YTO 3HIOOTSHHBIN alleTWIXOJNH B MHTAKT-
HOM IIpernapaTre MOXeET YBEIUIMBATh BXOI KaIbLUS B
HEPBHOE OKOHYAHME YePEe3 3TU PELETITOPHI. DKCIepu-
MEHTBI C 6ﬂOKaTOpOM KaJIbIIUCBbIX KaHAJIOB — HUT-
PEHIMNIMHOM, IToKa3aju, 4To 3P(eKThl HUKOTUHA Ha
KaJIbIIUEBLIA TpPaH3UEHT U BBIOpPOC Heiipomemmaropa
MOTYT OBITh CBSI3aHBI ¢ paboTOli L- THIa KaJlblIMeBbIX
KaHasoB. TakuM 00pa3oMm, CyIIeCTBYET PEeTYIISILINS BbI-
Opoca HelipoMenuaTtopa M BXOJa KajbllMs B HEPBHOE
OKOHYaHUE€ 4Y€p€3 HMUKOTHUHOBLIC TTPECUHAIITUYECKUNE
pPELEITOpPHl, U B HEM MMPUHUMAIOT y4acTHe IIpecuHaII-
TUYECKHE MTOTeHIUAI-3aBUCUMBbIC KaJIblIMEeBbIE KaHa-
Jabl L-Ttuna.

®dunancuposanue pabotel: POD®U 19-04-00490.
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TOMOJIOTUYHBIE HEMPOHBI B HAATJIOTOYHOM T'AHIJIMU
PA3HBIX BU/IOB TAPAKAHOB (BLATTARIA)

© 2020r. N. IO. Ceepuna’*, U. JI. Ucasuuna', M. U. 2KykoBckas!

' @IEYH Hucmumym 360a104uonnoii pusuonoeuu u ouoxumuu um. .M. Cevenosa PAH, Canxm-Ilemep6ype, Poccus
*e-mail: irina.severina @iephb.ru

DOI: 10.31857/50044452920072486

CpaBHeHME BUIOB, OTHOCSIIINXCS K OJTHOMY JIU0O K
pa3HBIM ceMeiicTBaM OZHOIO OTpsiAa IO3BOJSIET MC-
clenoBaTh, KaK HEMPOHHBIE CTPYKTYPHI, NX (PYHKIINHN
U MOBEJAEeHME B 11€JIOM U3MEHSIOTCSI B COOTBETCTBUU C
YCJIIOBUSIMU Cpedbl oouTaHus. Peakuust nzoeraHust —
yaoOHasi MOAEb IJisi IIOHMMAaHUS MOBEACHYECKOMN U
HeHpOHAIBLHON 3BOJIOIMU. DTa peakIUs BaxKHa ISt
BBDKMBAHUSI BUAA U OOBIYHO OOECIIEYMBAETCS BBIIC-
JIECHHBIMU HEMPOHHBIMU LIEIISIMU, ITI0O3TOMY JIETKO OIIe-
HUTh MX BKJIaJI B IoBeneHue. Peakiiuss nzderaHust y
aMepUKaHCKOro TtapakaHa Periplaneta americana BBI-
3pIBAaeTCsI O0MyBaHMEM LIEPKOB WMJIM TaKTWIBHOMI CTH-
MYJISIHUEN aHTeHH. Y 9TOro TapakaHa B HaATJIOTOYHOM
TaHIVIUM WOEHTU(UIIMPOBAHBI HUCXOISIINE HEHpo-
HBI, Iepeaalole NHGOPMAaIIMIO O KaCAHUU aHTeHH B
TOopakaJbHBIe TaHIIUU. B cBoeif paboTe MBI XOTenu
BBISICHUTD, CYILIECTBYIOT JIM TOMOJIOTMYHbIE MEXaHOYYB-
CTBUTEJILHOMY HEMPOHY aMEepUKAaHCKOTO TapaKaHa KJIeT-
KM B HAATJIOTOYHBIX TAaHIJIMSIX Pa3HbIX BUIOB CeMelCTBa
Blaberidae (Leucophaea maderae, Gromphadorhina por-
tentosa u Blaberus craniifer), KOTOpble 3aHUMAIOT pa3-
HbI€ DKOJOTUYECKMEe HUIIM U pa3IndaloTcs peakiiusi-

MU n30eraHus onacHocTu. st okpammBaHus Helpo-
HOB B HAaAIJIOTOYHOM TaHIJIMM MCIIOJb30BaJICS
peTpOrpagHbIil TPAHCIIOPT XJIOPUIA HUKEIIS Yepe3 aK-
COHBI, ITPOXOASIINE B IIEHON KOHHEKTHBE. ToTallb-
HEBIE TIperapaThl HAATIIOTOYHOIO TaHTJINSI OBLJIN UCCIIe-
JIOBAaHBI C IIOMOIIBIO CBETOBOI MUKPOCKOIIMH.

Cpenyd HUCXOAAIIUX HEHPOHOB ObLIU BbISIBJIEHBI
MOPdOJTOTUYECKU CXOHBIE KJIETKU Y NUCCIAEA0BAHHBIX
BUJIOB HACEKOMBIX. ¥ BCEX TapaKaHOB MMEIOTCS HEM-
POHBI TOMOJIOTUYHBIE MEXAaHOYYBCTBUTEIILHOMY HEW-
POHY aMEPUKAHCKOTrO TapakaHa, KOTOPbIE UMEIOT Xa-
pakTepHbIE BeepooOpa3Hble Pa3BETBICHUS NIEHIPUTOB
B JOpCaJIbHOM aHTEHHAJIbHON N0oJe AeiTolepedpyma,
XOTSl peakliMU yoeraHus Ha KacaHWe aHTeHHBbI y pa3-
HBIX BUAOB CWJIbHO Bapbupytorcsd. I[lo-Bumumomy,
3BOJIIONNS TOBEAEHUS UMET HE TTyTEM MOJTHOTO U3MeE-
HEHMS CTPYKTYpbl HEMPOHHBIX CETEM, a CKOpee SABJISI-
€TCs pe3yJbTaTOM U3MEHEHUI B COEMMHEHUY WU HU-
3WOJIOTUU TOMOJIOTUYHBIX HEHPOHOB.

®duHaHcupoBaHue paboThl: Toc3amanme HUDDb
PAH (AAAA-A18-118013090245-6).
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I'ETEPOCUHAIITUYECKAA IIVIACTUYHOCTD
B HOBOOBPA3OBAHHBIX HEMPOHAX T'MITIIOKAMIIA

© 2020r. H. A. Cumonona!, A. 10. Majabnues'-*

' @IBEYH Hucmumym gvicuieil HepeHoii desmenvHocmu u netipoguzuonoeuu PAH, Mockea, Poccus
*e-mail: malyshev@ihna.ru

DOI: 10.31857/S0044452920073005

CuuTaeTcs, 4YTO He3peJible TUIIoKaMITaIbHbIE Heli-
POHBI, BO3HUKIIIME B pe3yJIbTaTe HeMporeHe3a y B3poc-
JIBIX XMBOTHBIX, UTPAIOT BaXXHYIO POJIb B IIpolieccax
oOydeHUsT 1 TTaMsITH. BBIJIO TToKa3aHo, YTO He3pesble
HEMPOHBI TUMNIIOKAMIIA TUMIEPIIACTUYHBI — OHU UMe-
IOT CHIDKEHHBIM MOPOTr IJIsi BBIPAOOTKM acCOLIMaTHUB-
Holt (XeO00BCKOIT, TOMOCUHAIITUYECKOM) TUIAaCTUYHO-
ctu. OmTHaKO, HIOMUMO FT'OMOCHHANITUYECKOM TIaCTUY -
HOCTHU, CYIIECTBYET ellle IeTepOoCHMHANTUIeCcKas WIN
HeaccollMaTMBHasl IUIAaCTUYHOCTb, KOTOpasi CyIlle-
CTBEHHO MEHBIIIe M3y4YeHa, HO KaK IT0Ka3bIBalOT He-
TaBHUE MOACIbHBIC UCCIIENOBAHMS, KPUTUICCKI BaxK-
Ha UIT (PYHKIMOHUPOBAHUSI HEMPOHHBIX ceTeil. B
JTaHHOI paboTe MBI IPOBEJIN CPAaBHUTEILHOE UCCIIEIO-
BaHME TeTEPOCUHATITUYECKOM MIAaCTUIHOCTH B 3pEJIbIX
W He3peJbIX TpaHyJISIpHBIX HelipoHax 3ybuaToii dac-
UM Ha cpe3ax T'MIIoKaMIla B3pOCJbIX Kpbic. Hespe-
JIble HEMPOHBI MACHTU(UIUPOBAINCH MO UX BBICOKO-
MY BXOJIHOMY conpoTuBiieHu1o. Ilociie aKkcrepuMeHTa
HPUHAIIEKHOCTh PETUCTPUPYEMBbIX KJIETOK K ITYJIy HO-
BOOOpa30BaHHBIX HEMPOHOB B YaCTU SKCIIEPUMEHTOB
ObL1a IMTOATBEePXKAeHA ITPU MOMOIILM JBOMHOIO MEYEeHMUS
¢ ucnoib3oBanueM aHTUTe]I K PSA-NCAM. bouio no-
Ka3aHO, YTO KaK B 3peJbIX, TaK 1 He3peJIbIX HelpoHax
3y0yaToil ¢acumM TUITIIOKaMIIa KpPhIC HecoyeTaHHasI
BHYTPUKJIETOYHASI TeTaHMU3aLUSI BHICOKOYACTOTHBLIMU
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MaykaMy MOTEHIIMAJIOB JeMCTBYS BbI3bIBACT pa3HOHA-
MpaBJIEHHBIE U3MEHEHUSI aMIIUTYIbl CHHATITUIECKUX
BXOJIOB, BBI3BAaHHBIX 3KCTPAKJIETOYHON CTUMYIISIIIUEA
aKCOHOB TPeCUHANTUYECKUX HelipoHOB. B yacTtu akc-
MEepUMEHTOB HaOII0JaJIach JTOJTOBpeMeHHasl MOTeH-
muanuys (LTP), B yactu — goaroBpeMeHHasi JeTIpecCus
(LTD), B yacTu — aMIUIMTyda CUHAIITUYECKNX BXO/IOB
octaBajnachk 0e3 usMeHeHuit (NC). OgHako mporiop-
1, B Kotopbix Bo3Hukanu LTP, LTD u NC cyuie-
CTBEHHO Pa3IMYaJINCh B 3pEJIbIX U HE3PEJIbIX KIETKaX.
B HespenbIx HelipoHAaxX BHYTPUKJIETOYHAsI TETaHU3A-
LISl BbI3bIBAJIa CYIIECTBEHHO OOJbllIee KOJIUUYECTBO
LTP (56% mnpotus 21% B 3penbiXx) U 3HAYUTETHHO
MeHblIee KoaudectBo LTD (6% mipotus 43%), npu
TOM, YTO KOJHUYECTBO HEMJIACTUYHBLIX BXOIOB OBLLIO
MIpUMepHO OoaMHaKOBEIM (38% mipotuB 36%). Takum
o06pa3oM, MBI TIOKa3ajiu, YTO B TUITITOKAMMAJIbHBIX
HeMpoHaX, BO3HMKILIUX B pe3ysbTaTe HeMporeHesa y
B3POCJIBIX JXUBOTHBIX, CYIIECTBYIOT OCOObIE MpaBuiia
dopMUpOBaHUS TETEPOCUHAIITUYECKON ILIACTUYHO-
CTU, TIPU KOTOPBIX B CYILIECTBEHHO OOJIbIIIEM YHCJIE
cllydaeB T0CJie BHYTPUKIJIETOYHOI TeTaHU3allMU pas-
BUBAETCSI CHHATITUYECKAsT TOTEHIINALIUSI.

dunancoBag noagepxka — rpaHt PODU Ne 18-
015-00397
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BJIIMAHUE I'EHA TAS1R3 HA ITPOJIUPEPALINIO 1 POCT
OCTPOBKOBON TKAHU IIO/IXKEJTYAOYHOM XKEJE3bI MBIIIA

© 2020r.

E. A. Co3onrosl-2-*

' @IBEYH Hucmumym gusuonoeuu um. H.11. ITasrosa PAH, Canxm-ITemep6ype, Poccus
2 Cankm-Iemep6ypeckuii Tocydapcmeennuiii Yuusepcumem, Canxm-Ilemep6ype, Poccus
*e-mail: egorgius@yandex.ru

DOI: 10.31857/50044452920072735

Memb6pannbiii peuentop T1R3, konupyembiii re-
HoM Tas1r3, y MO3BOHOUYHBIX OCYILIECTBIISIET N€TEKIIMNIO
cliankux BeliecTB. OH 9KCIMpeccupyeTcsi BO BKYCOBBIX
KJIeTKaX POTOBOIl TIOJIOCTU, SHTEPOIHAOKPUHHBIX
KJIeTKaxX KUIIIEUHUKA, [3- U 0.-KJIETKaX MOIKETYTOTHON
JKeJie3bl U aauIMolIMTaX, YTO MPEearnosaraet ero posb
KaK MeTaboJIMUYeCKOro peryasiTopa, MHTETpUPYIOIIETro
noTpedeHre U MeTaboau3M. Y najaeHue reHa Taslr3y
MBbIIIEN TPUBOAUT K CHUXKEHUIO TOJEPAHTHOCTU K
TJIIOKO3€ U TIOBBIIIEHUIO WHCYJIMHOPE3UCTEHTHOCTH,
YBEJIMYEHUIO KUPOHAKOIUIEHUS W JUCIUNUIAEMUU,
YTO COCTABJISIET CUMIITOMOKOMILJIEKC META00INYECKO-
ro CUHApPOMA, U1 KOTOPOTO XapaKTepHBI UBMEHEHUS B
CTPOEHUU U DYHKIIMOHUPOBAHUN OCTPOBKOB JlaHTep-
ranca. IlpenmonoxurenpbHo, HokayT Taslr3 mpuBemeT
K TaKUM K€ U3MEeHEeHUsIM. J1JIsT TIpOBEPKU 3TOI TUITO-
Te3bl Mbl MPOBEJIM MOPGOJOTMUECKOe UCCIel0oBaHNe
TMOMXKETYAOUHBIX XeJie3 y 7—9-MeCcIUHbIX CAMIIOB MbI-
et AByX IuHuii, nukoro tuna C57BL/6J u ¢ nenenu-
eit rena Taslr3 (C57BL/6J-Tas1r3™IRim) = conepixka-
LIMXCSI HAa HOPMOKAJIOPUITHOM AueTe, U aueTe, odora-
meHHo#t xupamu (35%) m dbpykrozoit (8%). as

OLC€HKHM YPOBHS aIloIiTo3a OCTPOBKOBLIX KJIETOK ITPO-
BOOIWJIN UNMMYHHO€ OKpallIMBaHUEC Ha Kacnasy—3.

IMoka3zaHo, 4To yaajieHUe reHa He3aBUCHUMO OT Jue-
ThI TIPUBOIUT K CHIKEHUIO IIIOLIAIAN OCTPOBKOBOM
TKaHU, TJIOTHOCTU OCTPOBKOB U CHUKEHUIO YPOBHS
arnoroTo3a. TakuM o0Opa3oM, xapaKTepHoe JJISI aju-
MEHTApPHOTO OXMPEHUS y MEIIIEil yBeTUdeHUEe pa3Me-
pa OCTPOBKA M YCUJIEHUE arloIloTo3a He HabII01aoCh.
IMTockonbKy TIpoliecchl aronTo3a W TpoJindepanuu
OOBIYHO B3aMIMO3aBUCUMBI, TIOHWXXEHHBII aIllonTo3 y
FeH-HOKayTOB MOXXET CBUACTEIbCTBOBATh O CHUKEHU U
npoiandepaTUBHOI aKTUBHOCTU TKaHU.

BrisiBneHHBIE HaMM TIOCTEACTBMSI HOKayTa IeHa
Tas1r3 y MBIIIEl: yMEHBIIIEHNE TNTOTHOCTH OCTPOBKOB
W OTCYTCTBUE WX THIEPTPOPUM OTIMYIAETCS OT OIH-
CaHHBIX IIJIsI TPHI3YHOB TTOCJICACTBUN OXKUPEHUS U 60-
JIee COOTBETCTBYET IMATOMOPGOIOTHIECKUM ITpU3HA-
KaM MeTaboJIMIeCKOTO CMHIPOMa, XapaKTepHBIM IS
JyeoBeKa.

®dunancupoBanue padboter: PODU 19-015-00121.
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MOJIEJINPOBAHUE JMHAMUWKU T'’EHHO-PETYJISTOPHON CETU
TEMIIOPAJIBHOW MJIEHTUYHOCTU HENPOBJIACTOB

© 2020r. A.B. Coupos'*, E. M. MsacHukoBa'

' @IEYH Hucmumym 360a104uonnoii pusuonsoeuu u ouoxumuu um. .M. Cevenosa PAH, Canxm-Ilemep6ype, Poccus
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Beenenue. [Iporpecc B 061acTi COBpeMeHHOIT 610~
JIOTUM Pa3BUTHUSL OKa3ajicsi BO3MOXHBEIM BO MHOIOM
Gnaromapsi TOMy, YTO HEMAJI0O MOJEKYJISIPHBIX MeXa-
HU3MOB IPOILIECCOB Pa3BUTUS OKA3IUCh SBOJIIOLIMOH -
HO KOHcepBaTUBHBIMU. OHU IIPOCIICXKMUBAIOTCS OT Oec-
MO3BOHOYHBIX IO MJICKOMUTAIONINX U 4YesioBeKa. [1o-
3TOMY OOBEKTHI OMOJIOTUU PA3BUTHS OECITO3BOHOUYHBIX
BCe IIMpPEe MCIOJIb3YeTCsI KaK MOJEIbHBIC OpPTaHU3MEBI
IJIsI CUCTEMHO-OMOJIOTUYECKOrO aHalin3a KOHCepBa-
TUBHBIX MOJICKYJIIPHBIX MEXaHU3MOB 3MOpHOreHe3a,
BKJII0Yast HEMporeHes.

Llenp HaIMX WMCCAEAOBAHUNA — KOMIBIOTEPHBIM
aHaJIn3 aKTUBHOCTHU TeHOB TEMIIOPATbHONM WIEHTHY-
HOCTHU Helpo0IacTOB B HeiporeHe3e Ha IpuMepe dM-
OGPUOHOB JPO30(PUILI. DTO U3BECTHAS T€HHO-PETYIIsI-
TOpHasI CETh, COCTOSAIIAS U3 TeHOB hunchback, Kruppel,
POU domain, castor.

MeTtoapl. Hamr monxon K aHaIu3y MOBEACHUS CETU
TeMMOOpaJbHONW MIEHTUYHOCTH OCHOBAaH Ha TOM, UTO
5TU XK€ TeHbI SIBJSIOTCS KJIOYEBBIMU JJIsI MPOILIECCOB
paHHEro CerMeHTalu 3MOPUOHOB APO30DUIbI. DTU
npoliecchl AeTalbHO HCCAeA0BaHbl (BKJIOYas Hallu
paboThl), TaK UTO pe3yJibTaTbl U BBIBOABI MCCIIEA0BA-
HUIA aKTUBHOCTU 3TUX T'€HOB B AMOPMOHAJILHOM Cer-
MEHTAIIUU PE30HHO UCMOIb30BATh B UCCIEAOBAHUY UX
aKTMBHOCTH B HEporeHese.

Pesyabratbl. MBI IIPOAEMOHCTPUPOBAJIM KaK He-
3HAYUTENIbHbIE PEOPTaHU3ALIMU XOPOIIO UCCIIeTOBAH-
HBIX PEryJIITOPHBIX CBSI3€ii 3TOi1 UeTBEPKM TEHOB B 9M-
OpHOHAJILHOM cerMeHTallnM OOBSICHSIIOT (PYHKIIMOHU -
pOBaHHUE 3TUX Xe TeHOB B MeXaHU3MaX TEMIOPAJIbHOMN
UIEHTUYHOCTHU HeiipobiacToB. I1pu aToM nmocnenoBa-
TEJIbHOCTb BKCIIPECCUU 3TUX TEHOB B BHUIE ITOJIOC
BIIOJIb TIEpeIHE-3aaHEl OCH SMOPHOHA COOTBETCTBYET
MOCJIENOBATEIbHOCTU UX BPEMEHHOI 3KCIIpecCuu B
HelipobiacTax.

BoiBoapl. PeopraHusaiydsi T€HHO-PETYJSITOPHBIX
ceTeii, TTO3BOJISIIONIASL B MaclITabax BpeMeHU 3BOJIIO-
U 3¢p@GEKTUBHO MEPedTH OT MPOCTPAHCTBEHHBIX
MaTTEpPHOB TFeHHOU 3Kcripeccuu K BpeMeHHDbIM mat-
TepHaM, IIUPOKO OOCYyXIaeTcsi B objlacTu evo-devo.
MbI Ha KOHKPETHOM MpUMeEpe MPOAEMOHCTPUPOBAIN
BO3MOXHOCTb TAKOTO poJia MEPEXOIOB.

3HAYMMOCTD 3TUX PE3YyJIbTaTOB B TOM, UTO PSII Te-
HOB U (PaKTOPOB, BOBJIEYEHHBIX B IMPOLIECChl TEMIIO-
pajbHOM UIACHTUIHOCTU HEHPOOJIaACTOB, SIBIISTIOTCS CYy-
IIpeccopaMM OITYyXOJIEBOTO POCTa Y MIIEKOIUTAIOLINX 1
YyeJ0BeKa, U 3Ta UX POJIb CBsI3aHA B YACTHOCTU C HEMi-
pOreHEe30M.

dunancupoBanue padotel: PODOU 20-04-01015.
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COCTOAHME IJIA3 BO BPEMSA CHA
Y HITEHIHOB A®OPUKAHCKOT'O CTPAYCA

© 2020 r. B.B. Crpeasnos’*, O. 1. JIamun'?
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*e-mail: v.streltsov. 95@gmail.com

DOI: 10.31857/50044452920072760

HenoaBuxXHOCTb Y CHUXXEHHAsI CIIOCOOHOCTh pea-
TUpOBaTh Ha BHEIIHHWE Pa3NpaXUTEIN — KITIOYCBBIC
MPU3HAKU COCTOSTHMS CHA. B X01me 9BOJTIONNM y SKUBOT-
HBbIX C(hOPMUPOBATIOCh HECKOJBKO TMOBEACHUYECKUX
CTpaTeruii, KOTOphIe IMTO3BOJISTIOT COYETaTh COH 1 HE00-
XOIUMBIN ypOBeHb OAMTETbHOCTH. HekoTopwie mie-
KOMUTAIOIIWE U NTULIBI CITSAT C OMHUM WJIN ABYMS OT-
KPBITBIMH TJIa3aMH, YTO TIO3BOJISIET OBICTpee pearupo-
BaTh Ha IPUOJMKAIOIINXCS XMITHUKOB. JIaHHBIX 00
OHTOTeHe3e TaKoro mnoBeaeHUsl Mano. EcTh maHHBIe,
YTO B3pOCIBIC CTPAYCHI CITAT C OTKPBHITBIMU TJa3aMH.
3agagya Halel paboThl COCTOSIIa B MCCIEOOBAHUM
TOCTHATaJIbHOTO OHTOT€HE3a CIIOCOOHOCTU ahprKaH-
ckoro crtpayca (Struthio camelus) cnatb ¢ OTKPBITBIMU
mrazamMu. [Jis 9TOro IMpoaHaIu3upOBAIM COCTOSTHUE
r1a3 y 4 nTeHUoB (Bo3pacT 6—12 Heelb) BO BpeMsI IT0-
murpacdudeckux ucciaenoBanuii cHa (D3I, anekTpo-
MHOTpaMMa CKeJIETHOI MYCKYJIaTyphI, JIEKTPOOKYJIO-
rpamMma). O0pabOTKy MOJIUTpaMM 1 BUIAEO3aITMCEN MO~
BEIEHUS MPOBOMWIN B 4-CEKyHIHBIX 3IoxaX. Bcero
obpaboTtaHo 68 yacoB naHHBIX. COCTOSTHUE IJ1a3 OIpe-
JeJIsIIA He3aBUCHUMO JJISI BUAMMOTO TJla3a UJIW OJHO-
BpeMeHHO IJ1g 060ux T1a3. CocTosTHUE TJ1a3a XapaKTe-
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PU30BAIM KaK “OTKPHIT”, MO0 “3aKkpbiT”’. bblIO ycTa-
HOBJIEHO, YTO Y TITEHLIOB CTpayca BO BpeMsI CITOKOHOTO
oonpcrBoBaHms (CB) neBblit 171a3 ObUT 3aKPBIT B Cpell-
HeM 45 & 2% BpeMmeHuU, TipaBblii r1a3 — 55 £ 7% BpeMe-
HU (cpenHee s 4 niTeH1IOB). B MemieHHOBOJIHOBOM
cHe (MC) neBblit r1a3 ObLT 3aKpHIT 84 + 2%, mpaBblii
a3 — 88 = 3% Bpemenu cHa. B PEM cHe rnasza 6euin
3aKPbIThl, HO MOTJIM IPUOTKPBIBATHCS BO BpEMSI B3/Ipa-
ruBanuii. B MC o6a ria3a Oblin 3aKphITHL 79 = 5% u
OTKPHITHI Becero 14 = 5% Bpemenu cHa. ['ma3za Gbuiu B
aCUMMETPUYHOM COCTOSIHUM (OJMWH TJia3 OTKPBIT U
BTOpOI1 3aKphIT) 7 = 1% BpeMmenn MC. B Cb o6a riasa
ObUIM OJHOBPEMEHHO OTKPHITHI 55 + 11% u 3aKpBITHI
39 + 11% Bpemenn. TakuMm o6Gpa3oM, B OTIIMYME OT
B3POCJILIX CTPAYCOB, Y MTEHIIOB B Bo3pacte 1.5—3.0 me-
cai1ieB r1aza B MC ObUIM MPEUMYIIIECTBEHHO 3aKPbIThI.
CregoBaTebHO, TaKOW BaXKHBIM amalTHUBHBIN ITIPH-
3HaK CHa B3POCJBIX CTpaycoB, KaK MC ¢ OTKPBITBIMU
rJlazaMu, OKOHYaTeJIbHO (hOPMUPYETCS Y TITEHIIOB MO-
clie 3-ro Mecsila KM3HMU.

®dunancupoBanue padotel: PODU 18-04-01252.
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OILIEHKA HEMPOITPOTEKTOPHOUN D®®EKTUBHOCTU
ALIETWJIXOJIMHDCTEPA3-UHTUBUTOPHOM TEPAIIUU
HA MOJEJU TUABETA
© 2020 r. JI. M. Cykunacau'*, JI. T'. Asetucan’, A. C. Ucoan', K. B. Cumonsn!,

M. A. Ba6axansau?, B. A. YaBymsn!
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JvHaMuyeckasi aKTUBHOCTbh HEUPOHHBIX CETEW,
noaAepXKuBaeMasi KOMIIEHCATOPHBIMUA MEXaHU3MaMU
CUHAIITUYECKOro roMeocTasa, IpruoopeTaeT UHYIO UH-
TErPUPOBAHHOCTH B YCIOBUSIX MUAOETUYECKON HEWpPO-
natun. Y KpbIC Ha Mojaeau auadera Tuiia 2 (OQHOBpe-
MEHHO XapaKTepu3yeMOro KOMOPOUIHON AeMeHIIUe
AJbLTreliMepoBCKOr0 TUIIA), BHI3BAHHOTO WHTEHCUB-
HBIM TOTpebsieHueM (hpPyKTO3bl, METOAOM 3KCTpaKJe-
TOYHOU PErucTpanvuu OTAECJIbHBIX HEUPOHOB SHTOPU-
HaJlbHOW M mpedpOHTATbHON KOPbl Mbl OLIEHUBAJIU
KPAaTKOBPEMEHHYIO TUIAaCTUYHOCTh U 3(DHEKTUBHOCTH
aleTWIXOJIWMHACTEPAa3-UHI'MOUTOPHOI Tepanuu B JIO-
KQJIBHBIX LEMSIX C XOJWHIPTUYECKUMU MPOEKIISIMU.
banaHc BO30yAUTENbHBIX U UHTUOUTOPHBIX OTBETOB,
BbI3BAHHBIX BBICOKOYACTOTHOI CTUMYJISILIMEl Oa3aib-
Horo sapa MeifHepTa, U WHTEHCUBHOCTb TAKOBBIX,

yKa3bIBaloIl[€ COOTBETCTBEHHO Ha BXOJHbIE/BbIXO/I-
Hble TapaMeTphl LieTIeil U COCTOSTHUE HeMpOTpaHCMUC-
CUU, KOPPEKTUPYIOTCS C UASHTUYHBIMU TEHACHIIMSIMU
non BosneiictBueM ['ajaHTaMuHa (XOJIMHACTEpPa3HbIN
WHTUOUTOp, TIPUMEHSIEMbII B KJIMHUKE JUISI BOCCTa-
HOBJICHUSI MEHTAJIbHOU (DYHKIIMM) U DHAEMUYECKOTO
aHTUANA0ETUUECKOTO pacTUTebHOro cbopa [luabe-
¢dut. MHOTrO(yHKIIMOHATBHOCTD [{nabeduta, mposiB-
JisieMasi B BOCCTAaHOBJIEHUUW METa00JNYECKUX, KapAUO-
COCYIMCTBIX W OKUCJIWUTEIbHO-BOCCTAHOBUTEIBHBIX
nokasaTesieit, odecrieynBaeMast COCTaBOM YHUKTBHO-
T0 BBICOKOKAYECTBEHHOTO JIEKAPCTBEHHOTO cOopa U3
Ap1iaxa, CBUIETEIBCTBYET O 3aI€iICTBOBAHHOCTH 10-
MOJTHUTEIBHBIX KITIOUEBBIX ITyTEH B €r0 HEHPOTPOITHOE
MPOTEKTOPHOE BO3/IECIICTBUE.
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KOHTPOJIb YCUWJIEHUA B BUOCOHAPE JEJIb®NHOB
©2020r. A. M. Cyman'*, I1. E. HaxTuron?
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Conap nenbp¢pUHOB CITOCOOEH aHAIM3MPOBATDL 3XO0-
CUTHAJIbl B IIMPOKOM Auaria3oHe WHTEHCUBHOCTE.
DTO BO3MOXKHO Oy1arogapsi y4acTUIO HECKOJIBKIX MeXa-
HU3MOB, KOTOpBIE KOMIIEHCHUPYIOT 3aBUCHUMOCTb WH-
TEHCUBHOCTH 3Xa OT PACCTOSTHUS O OOBEKTa U OT OTpa-
Kalllei cnocoOHOCTU 00beKTa (cuia 1enan). B HacTo-
sIIIee BpeMsI U3BECTHO HECKOJIBKO TaKMX MEXaHU3MOB, a
umMmeHHO: (1) M3MeHeHre MHTEHCUBHOCTU JIOLUPYIO-
IIEro CUTHAaJIa B 3aBUCUMOCTH OT PACCTOSTHUS 10 1IN
(uem Gobllle pacCTOSIHUE, TEM UHTEHCHUBHEE CUTHAII).
(2) OcBoOOXIEHNE 3XO-CUTHAIA OT MAaCKUPOBKMU COO-
CTBEHHBIM JIOLUPYIOIIUM CUTHAJIOM (4eM OOoJIbllle pac-
CTOSIHME, TeM cjlabee ImociieIoBaTeIbHAsI MAaCKMPOBKa).
(3) AKTUBHBI KOHTPOJIb YYBCTBUTEJIBHOCTHU CIIYXOBOI
cucteMbl (4eM ciabee 3XO0, TEM BbIIIE YYBCTBUTEIIb-
HoCcTh). KoMmmiekc ucciaemoBaHmMii ¢ IIpUMEHEHUEM
METOIVKN CIIYXOBBIX BEI3BAHHBIX IIOTEHIIMAIOB ITOKa-
3aJ1, 4TO 3T 3PPHEKThI IEUCTBYIOT HE CAMOCTOSITEIIb-
HO, JOMOJIHSISI APYT APYTa, a SIBJISTIOTCS MPOSIBICHUSIMU

OTHOTO M TOTO XK€ MeXaHN3Ma aBTOMAaTUIeCKOTO KOH-
TPpoOJIsI yCUJIeHUsI B OocoHape. B yacTHocTH, u3MeHe-
HUE¢ WHTEHCUBHOCTH JIOIHUPYIOIIEr0o MMITYyJbca caMo
10 cebe HeTOCTaTOYHO, TTOCKOJIBKY OHO HE MEHSET CO-
OTHOIIICHWE MHTEHCUBHOCTEH JIOLUPYIOIIETro CUTHAJIA
1 9xa. OgHaKo B COUETAaHUU C OCBOOOXKICHUEM OT MO-
clenoBaTeIbHOT MaCKMPOBKH 3TOT 3 (HEKT OKa3bIBa-
€TCsI TTOJIE3HBIM, TaK KaK JaeT BO3MOXHOCTh MEXaHU3-
My TIOCJIefOBaTebHOM MaCKUPOBKU JEeHCTBOBaTb B
OOJIBIIIEM WJIM MEHBIIIEM MHUalia3oHe PAacCTOSTHUM 1O
11eJIM. AKTUBHBIN KOHTPOJIb 9yBCTBUTEIBHOCTH CIIYXO-
BOI1 CUCTEMBI TaKXKe caM IM0 cebe HECITOCOOEH BIUSThH
Ha COOTHOIICHHE WHTEHCUBHOCTEH JIOLMPYIOIIETO
CHUTHAaJIa U 3Xa, HO CIIOCOOEH peTyInpoBaTh AUana3oH
JeficTBUS TIOC/IeNOBaTeIbHON MaCKUPOBKU, TIPUBOIS
€ro B COOTBETCTBHE C pacCTOSTHUEM 10 1eian. KoMom-
HalMs 3THX 3(POEKTOB O3BOISIET 3HAYNTEITBHO CHU-
3UTH Bapl/la6eﬂbHOCTb OTBETOB Ha 3XO ITPpU UBMEHCHUU
pPacCTOSTHUS 10 LIEIU U CUJIBI LIETIH.
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N3YYEHUE DKCITPECCUM o2 CYBBEIUHUIIBI Na*/K"-AT®A3bI
1 KOMIIOHEHTOB MHCYJIMHOBOM CUCTEMbI B KAPAVMOMMUOIIUTAX
KPbIC C YMEPEHHO BbIPAKEHHbBIM CTPEIITO30TOLIMHOBbBIM
JAUABETOM 1 BJIINAHUE HA HUX NMHTPAHA3AJIBHO
BBOANMOI'O NUHCYJINHA

© 2020r. H.B. Cyxos'*, O. B. Yucrakosa!, K. B. [Iepkau', A. O. IIInakos!
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Caxapnbiii qua6et 1-ro tumna (C1) saBiasercs Tsoke-
JIBIM BHAOKPUHHBIM HapyllleHUEM YIJIEBOJHOTO MeTa-
0osiu3Ma, MPUYUHON KOTOPOTO SIBJISIETCSI OTHOCUTENb-
Has WM abCOJIOTHAsE UHCYJIMHOBAas. HENOCTATOYHOCTD.
Pazsutue CJI1 compoBoxaaeTcs TaTOJOTMYeCKUMU
npolieccaMmy, B OCHOBE KOTODBIX JIEXKUT HapyllleHue
(YHKIMI MTHCYJITMHOBOM CUTHAIBHOM CUCTEMBI B CepPII-
11e, MBIIIIIAX, TOYKax, MeYeHu, XKUPOBOM TKaHU, a TaK-
ke B IIHC. Ilaromormyeckue Ipolecchl, pa3BUBaIO-
mecs B KapauomuouuTtax rnpu CJI 1, mpuBoasT K 1ua-
6etuueckoit kapnuomuonatuu (JIKM) u cBsizaHHOI C
Hell cepieuHO HeToCTaTOYHOCTU. OCHOBHBIM IMPOSIB-
nennem JIKM gBisgercs cucTonMdeckast U TUaCTOJIH -
yeckasi TUC(YHKIIMS JIEBOTO XKeJTyToukKa, KOTopasi MO-
JKEeT BO3HUKATh HE3aBUCHMO OT KOPOHApHOU 0oe3HU
cepAaua YW apTepUATBHOW TUIEPTOHUU, HAIIPUMED,
BCJIEACTBUE YCUJICHUSI OKMCIUTEJIBLHOTO cTpecca U
BOCIaJIMTEJIbHBIX MPOLIECCOB B TKaHIX cepaua. OnHa-
KO BONPOC O B3aMMOCBSI3M MEXIY HapyluIeHUsIMU
byHK1IMi KapauomuonmtoB U JIKM, ¢ ogHoI cTopo-
Hbl, U1 (PYHKIIMOHAJIbHBIM COCTOSIHUEM WHCYJIMHOBO
cucteMsl Tipu CJI1 ocTaeTcst He BRISICHEHHBIM, XOTS B
OTHOLIeHUN MexaHu3MoB pasButus JKM npu CJ12
nuMeeTcss MHOTo paboT. He usyueHo BiussHue MUHTpaHa-
3aJibHO BBoaumoro uHcynuHa (MBW), BocctaHaBium-
Batolero yHKIMKU UHCYJIMHOBOM CUCTEMbI MO3Ta, Ha
paszButue KM npu C/11. Llens ncciaeqoBaHUsI COCTO-
sJ1a B UBYYEHUU B KAPAMOMUOLIMTAX KPbIC C yMEPEHHO
BoIpaxkeHHbIM CJI1 aKcrpeccuu o.2-CyObeaAMHULIbI
Na*/K*-AT®a3bl 1 KOMIIOHEHTOB UHCYJIMHOBOM CUT-
HaJIbHOM CUCTEMBI, a TaKXKe OLleHKAa BJIMSHUS Ha HUX
neuenuss UBU. Craeayer ormeTuth, yto Nat/K*-
AT®a3za urpaeT NCKITIOYNTEITHHO BaXKHYIO POJIb B KOH-

Tposie (PYHKIIUNA KapIUOMUOLIMTOB, PETYIUPYs Kalb-
LUEBBI CUTHAJIMHT U APYTHE IIPOliecChl B HUX. B Kap-
IUOMHOLIUTAX AUAOETUYECKMX KpPBIC ITOBHIIIAJIACH
9KCIIpecCcUsl TeHa HWHCYJIMHOBOro peuerntopa ([nsr),
YTO 00YCIOBIIEHO MHCYJIMHOBOM HEAOCTATOUYHOCTHIO, a
TaK:Ke CHIDKalach 3KCIIpeccus reHa Akt, Komupylole-
ro nporeMHkruHasy B. Ilpu 3ToM sKcrpeccusi TeHOB
MHCYJIMHPELEIITOPHOTO cyocTpaTa-1 u a2 cyObenuHM -
ubl Nat/K*-AT®a3b1 He MeHAIach. DTO YKa3bIBaeT Ha
KOMIIEHCATOPHbIE NU3MEHEHUS B MHCYJIMHOBOM CUCTE-
Me MHOKap/a, ITO3BOJISIONINE ITOBBICUTH €€ YyBCTBU-
TeIbHOCTh K WMHCYAWHY B ycioBusix CII1. JleueHue
nnabetnyeckux Kpvic UBH (0.5 EI/kpricy) puBoOau-
JIO K TTIOBBIIIEHUIO KCcIpeccuu reHa Akt, B HeOOJIbIION
CTETNIEHU CHMKAJIO DKCIIPECCUIo reHa [nsr, a TakKKe B
3HAYMUTEJIbHOI CTEIIEH! YCUJIMBAJIO 3KCIIPECCUIO TeHa
a2 cyobeauauisl Nat /K -ATdaskl.

Takum obpazoM, Tipu yMepeHHO BbipaxkeHHOM CJI1
OTMEYaeTCcsl YCUJIEHUE 3KCIPECCUM TeHa UHCYJIUHO-
BOTO pellenTopa B KapAuoMUoOlLIMTax Ha ¢hoHEe CHU-
KEHUS 9KCIIPEeCCUuU reHa Akt, 4To MOXET SIBJISITbCS
OJHUM M3 KOMIIEHCATOPHBIX MEXaHU3MOB, obecre-
YUBAIOIIUX HOPMAaIM3ALIUI0 IKCIPECCUU a2 CyOb-
eqnHnubl Nat/K*-AT®asbl. Jleuenue UBU ycewm-
BAaeT MHCYJIMHOBBI CUTHAJIMHT B KapAUOMUOILIMTAaX U
roBbIaeT B Hux skcnpeccuio Na* /K -AT®ase1. Dt
W3MEHEHUSsI MOTYT BHOCUTh 3HAUYMMBbII BKJIa B pa3BU-
tre JIKM u B ee nmpenorpainenue npu jeuenuu MUBU.

®duHaHcupoBaHue padboThl: rocdananue MO®b PAH
(AAAA-A18-118012290427). Pabota mipoBoauiach ¢ UC-
noJib3oBanueM odopyrnosanus LIKIT MDD PAH.
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ITOMEXOYCTOMYNBOCTH CJIYXOBOM CUCTEMBI JTEJIb®NHOB
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JlenbhUHBI — XWBOTHBIE, BBI3BIBAIOIINE OCOOYIO
CUMIIATHUIO Y JItofeii. Bompockl X oXpaHbl B 30HaX XO-
3IMCTBEHHOM AeSITeIbHOCTU YeIoBeKa, U3yYeHHe ca-
MUX 3TUX XKUBOTHBIX U UX COOCTBEHHBIX 3aIIATHBIX
MEXaHN3MOB BBbI3bIBaeT OOJIBILION WHTEpec obIle-
CTBEHHOCTH. Bo MHOTMX COBpeMEHHBIX UCCIICTOBAHN-
SIX AeJlaeTcs aKIeHT Ha MpakKTUieckKuii acrekr. Mccie-
IyioTcs 3(pdeKThl KOHKPETHBIX aHTPOIIOTeHHBIX (pak-
TOPOB C LEJbI0 CMSITYCHUS MMEHHO 3TUX (PaKTOpPOB
(TUIIMYHBIE TIPUMEPHl — BIMSHUE Ha CIyX MOPCKHUX
>KMBOTHBIX ITOJBOAHBIX B3PBIBOB IIPU I'eOJIOropa3Be/l-
Ke, 3a01BaHMsI B MOPCKOE JHO CBail IUISI BEeTpOTreHepa-
TOPOB, MMITYJIbCOB KOpPaOEIbHBIX COHApPOB, U T.II.).
I1pu HeCOMHEHHOI IMTPAaKTUYECKON 3HAYMMOCTH TaKo-
ro IOIX0Aa €ro HeJOCTATKOM SIBJISIETCSI TO, YTO OH He
JaeT oOlleld KapTUHBI U HE ITO3BOJISIET IIPOTrHO3UPO-
BaTh 3(P@EKTbl BHOBbL ITOSIBISIONIMXCS MCTOYHUKOB
3BYKOBBIX 3arpsI3HeHMIi. B oTiinmaue ot aToro moaxona,
HUCCIeA0BaHNE MPEUMYIIECTBEHHO (pyHIaMEeHTaIbHBIX
acIIeKTOB Be[eT K MOHMMaHUIO OOIIMX 3aKOHOMEPHO-
CTEl 3aBUCHMOCTH IIPOSIBJICHMSI HeOJIaroIpUsITHBIX
3(PEKTOB OT 0COOESHHOCTE 3BYKOBOCIIPMHUMAIOIEI

CUCTEMBI IeIb(PUHOB. 3a MOCHENHUE TOAbI TTOJYyUYEeHbI
HOBbIE€ TaHHBIC MO LIEJIOMY PSIIy MoKasarteyieil, KOTo-
pble XapaKTepU3YyIOT YCTOMYMBOCTh CIIYXOBOIl CHUCTe-
MbI Ae1bGUHOB K Pa3IMYHOTO poJia aKyCTUUECKHUM MO~
MmexamM. B ToMm uwuciie, BOepBbie ITOKa3aHO BIIUSIHUE
JUIMTEJIbHBIX IIIYMOB Majloil MHTeHCUBHOCTU (0T —20
1o +10 n1b oTHOCKTEJIbHO YPOBHS 3BYKOBOTO JaBJIEHUS
TeCT — CUTHAaJla) Ha YaCTOTHYIO pa3pellarollyio Cro-
cooHocth cayxa (UYPC) oenyxu (Delphinapterus leu-
cas); ObLJIM MOJIyYeHbI JaHHbIE O BIUSIHUU LITyMOB Ma-
JIOl UHTEHCUBHOCTHU Ha MPOCTPAHCTBEHHBIN CIIyX, B
YaCTHOCTU Ha OCTPOTY Jiyya TpuemMa (3aBUCUMOCTb
CJIyXOBOIi 4yBCTBUTENHHOCTH OT HaINpaBJieHUS Ha
WCTOYHUK 3ByKa) y neabduHa adanuHbl (Tursiops
truncatus). Pe3ynbTaThl 9TUX MCCIIEIOBAHUI U pa3pa-
OoTaHHBIE METO/IbI MOTYT OBITb OCHOBHOI IS pa3pa-
OOTKM YCOBEPILIEHCTBOBAHHBIX METOJIOB TUAarHOCTUKH
COCTOSIHUSI CIYXOBOW CUCTEMbI MOPCKUX MJIEKOTIIH-
TalIIUX IMOCJe MpeObIBaHUS B HeOJaronpusiTHOM
aKyCTUUYECKOM cpere.

dunancuponanue padote: PH® 17-74-20107.
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®OPMUPOBAHUE IIOHATUI
C UCIIOJIb30BAHUEM KOHTYPHBIX U30BPAXKEHMUI
Y JETEHN JOILIKOJBHOTI'O BO3PACTA
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*e-mail: d_tikhonravov@yahoo.com
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B nmomkonbHOM BO3pacTe HaOIIOAAIOTCS BO3PACT-
Hble UI3BMEHEHUSI B CTOPOHY PEJISILIMOHHOM 00paboTKI
nHopMauu, U (popMUPOBAaHUE TTOHSITUIL SIBISIETCS
YIOOHBIM IIOOXOIOM JIJISI CPABHUTENILHOTO M3Yy4eHUs
KOTHUTUBHBIX ciocoOHocTel y neteit. Llens nccaeno-
BaHMS 3aKJII09ajIach B U3y4eHUM CIIOCOOHOCTH K (pop-
MUPOBAHUIO MOHSTUI C UCITOJIb30BAHUEM KOHTYPHBIX
N300pakKeHU B KAYECTBE CTUMYJIOB Y 4—5-JICTHUX Jie-
Teld.

ITpumMeHsiicss OpUrMHaIbHBIM METOANYECKUI MO/ -
XOIl, TP KOTOPOM PeOEHOK B YCIOBUSIX OTHOBPEMEH-
HOTO TIPEABSBICHUST YETHIPEX OOBEKTOB CaMOCTOSI-
TEJIbHO BBISIBJISLI 3aKOHOMEPHOCTb MpU BbIOOpPE CTU-
myJioB. CKopocThb (pOpMUPOBaHUS MTOHITUI “pa3zMep”
" “opMa KOHTYpa” TOCTOBEPHO HEe pa3nndaiach y 4—
5-7eTHUX neteil. 3HAUYUTENbHBIN Paszdpoc CKOPOCTHU
dopMHUpOBaHUS TTOHATHI TIO3BOJIMII Pa3NeUTh BHI-
OOpPKY MCTIBITYEMBIX Ha TP TPYIIIIHI U TIPEATIONIOXUTE
KaueCTBEHHBbIC pa3jInyusl Tpoliecca BHIMOJHEHUS 3a-
IaHWi y pa3HbIX rpyni. detu 1 rpymaisl 661cTpo dop-
MupoBaiu oba moHATUsS (MeTod “mpo0d MU ommbdboK”
MPUMEHSIICS IO MUHUMYMY). BeposiTHO, y 3TUX aeTeit
yXe OBbTM BBIpaOOTaHBI YKa3aHHBIC TOHATHS, U UM

MIPOCTO OBUIO HEOOXOAMMO UX aKTyaaInu3upoBaTh. et
1 rpymImsl JOKHBI OBIJIM OTHECTH HOBBIE M300pazke-
HUSI K TOTOBBIM ITOHSITUSIM IIPU IIOMOIIU AeAyKTUBHOMI
¢dyHKkMM paccynka. ety 3 rpynmbl IIMTEIbHO hop-
MUPOBAIU MMOHATHUS “pa3mep” n “dopma KoHTypa” 3a
cueT MpPUMEHEHUsT MeToaa “Tpod U omMOOK”, Ha OC-
HOBE KOTOPOro 3TO (hOpMHPOBAHHUE OCYIIECTBIISIIIOCH
3a CYeT MHAYKTUBHOM (YHKIIMM paccynka. bombmimH-
CTBO aeTeit (2 rpyra) ¢hbopMUpOBaIu OJHO MOHSTHE U
aKTyaJIM3UPOBAJIN IPYToe.

Takum o0OpazoM, pa3HOPOMTHOCTb PE3yJbTAaTOB B
TpYIIax MOXeT TOBOPUTH O TOM, YTO HEKOTODPBIE NETH
4—5 JeT UCIOoJNb3YIOT MHAYKTUBHYIO (PYHKIIMIO pac-
cylKa, a HeKOTOpble C HaKOIUIEHHWEeM pa3IuYHbIX
c(OpMUPOBAHHBIX MOHATUI HAUMHAIOT UCIIOJIb30BATh
JNeNYKTUBHYIO (PyHKIIMIO paccyaka. [TnaHupyercs uc-
MOoJIb30BaHUE TaHHOTO METO/Aa B KIIMHUYECKON TpaK-
TUKE MPU OJHOBPEMEHHOM 3alMCU MO3TOBOI aKTHUB-
HOCTU pebeHKa M MOKa30M CTUMYJIOB Ha 9KpaHEe MO-
HUTOpA KOMITbIOTEPA.

®dunaHcupoBanue pabotel: PODU 20-015-00269,
roc3amanue (0134-2019-0005, 075-00776-19-02).
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POJIb OITIOPHOM U BECOBOM PA3I'PY3KH B PABBUTUU
TUIIOTPABUTALIMOHHOI'O IBUTATEJIBHOI'O CUHJIPOMA

© 2020r. E.C. Tommnosckasa'*, . b. Ko3nosckas!
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Hauvajo 3pbl MUIOTUPYEMBIX KOCMUYECKUX TTOJIE-
TOB OTKPBIJIO BO3MOXKHOCTU IIMPOKMX 3KCIIEPUMEH-
TaIbHBIX WCCIECOOBAHUM POJY TpaBUTALIMUA B JBUTA-
TeJIbHOI cucTeMe. DTU UCCAeAOBaHUS MOKAa3aJu, YTO
npeObIBaHME B YCJIOBUSIX MUKPOTpPaBUTALUM COIIPO-
BOXIAeTCS pa3BUTHUEM 1IEJIOT0 KOMILIEKCa MU3MEHEHU I
B ABUTATEJIbHOM CHUCTEeMe, TTOJIyYMBIIIETrO Ha3BaHUE T -
MOrpaBUTALIMOHHOIO JBUTATEILHOIO CHUHApPOMA U
BKJTIOUAIOIIETO ATOHUIO TTOCTYPATBHBIX MBI, U3Me-
HeHUe MopsIKa PpEKPyTUPOBAaHUSI MOTOHEMPOHOB, NH-
HEPBUPYIOIIUX MBIIIILI TOJSHH, CIIMHAIBHYIO TUTIEP-
pednekcnio, HapylIeHUs MO3bl U JTOKOMOUUI U T.1.
(Kozlovskaya et al., 1987).

PasBuBalolvecs napajuieibHO MCCIEIOBaHUS B
YCJIOBUSIX Ha36MHOTO MOJETUPOBaHUS (prU3nOT0TYE-
ckux 3(PeKToB HeBeCOMOCTH (“Cyx0il” MMMepCHU U
aHTUOPTOCTATUYECKOM TUTTOKWHE3WH) TTOKa3aau, 4To
CHMXXEHUE WJIM yCTpaHeHHE OIOPHBIX HAarpy3oK CoO-
MIPOBOXIAETCS TITyOOKUMU, OBICTPO pa3BUBAIOIIIMMH--
Cs1 HApYIIEHUSIMU B IESITEIbHOCTH TTO3HO-TOHNYECKOM

cucteMbl. bbl10o mokazaHo TaKXK€E, YTO NMMPECABbABICHNEC B
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STHUX YCJIOBUSIX UICKYCCTBEHHOM OIMTOPHOMN CTUMYISILINU
B PECXKUME €CTECTBCHHbIX HOKOMOL[I/Iﬁ CYLIECTBEHHO
YMEHBIIIAEeT MM MOJHOCTBHIO IPEAOTBpaIlacT pa3BU-
TUE YKa3aHHBIX M3MeHeHUil. Pe3ynbTaThl ucciiemoBa-
HUI1 JIETJIN B OCHOBY HOBBIX PEACTABICHUI O TPUTTEP-
HOI poJu OMopHOI addepeHTalIN B NEeSITETLHOCTU
MO3HO-TOHUYECKOM CUCTEMBI U €€ YI4aCTUU B (popMU-
POBaHUM M KOHTpPOJIe MMO3HBIX cuHepruit (I'puropnren
c coanT., 2004).

AKcuajibHasl BecoBasi pa3rpy3Ka sSIBJIsSIeTCS ellle Ofl-
HUM (paKTOPOM KOCMUYECKOIO MOJIeTa, UCCIeTOBAHMS
POJIN KOTOPOI 10 HeJaBHETO BpeMEHU ObLIM HEMHOTO-
yucaeHHbIMU. [1ocaeqHme 3KCITepUMEHTHBI B YCIIOBUSIX
“Ccyxoil” UIMMepCUM C IPUMEHEHNEM UCKYCCTBEHHOTO
aKCUAaJIbHOTO HArpy>KeHUSI ITOKa3aJIv, 4TO 3TOT (haKTop
TakXXe BHOCHUT BKJIAJ B M3MEHEHUsI XapaKTepHCTUK
CIIMHAJIBHBIX pedIeKCOB, MOCTYpaJIbHBIX peakluil u

CKOPOCTHO-CHUJIOBBIX CBOMCTB MBIIIILI,.

duHaHcHpoBaHKe paboThl: porpamma [TPAH 63.1.
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MATEPUAJIbI KOH®EPEHIINN
N IIKOJIbI

BJIMAHUE OTPAHNYEHUA ITOABNKHOCTAN
HA MEXAHUYECKHUE CBOMCTBA
BLICTPOI 1 MEJJIEHHOI MBIIIIL KPBICHI

© 2020r. C.A. Teiranos'*, C. I1. Beaosa!, E. I1. Mouanosa!, b. C. Illenkman!

' THI] P® Hucmumym meduxo-o6uonoeuueckux npobnem PAH, Mockea, Poccus
*e-mail: sentackle@yandex.ru

DOI: 10.31857/50044452920072899

Mopenb orpaHMYEeHUS IIOABMKHOCTU >KMBOTHBIX
CYIIECTBEHHO OTJIMYAETCSI OT MOACICH MeXaHUUeCKOI
pasrpy3Kku, MOCKOJBKY BO BTOPOM cJIydae MOYTHU TOJI-
HOCTBIO YCTpaHsIETCS rPaBUTALIMOHHOE (CUjIa peakiuu
OMopHI + OoceBast Harpy3Ka) BO3ACHCTBUE HAa MBIIIIIIBI.
B nmanHoOii pabore OblIa IIOCTaBieHA ILEJb U3YIUTh
BJIMSIHYIE€ OTPAaHUYEHUSI JIOKOMOTOPHOM MOABUKHOCTU
Ha OBICTPYIO JIOKOMOTOPHYIO (extensor digitorum lon-
gus, EDL) u wmenjneHHyl0 IocTypaiabHylo (soleus)
MBI TOJIEHU KpBIChl. HaMu ObLI TIpOBeIeH DKCIIe-
PUMEHT C OrpaHUYEHHEM ABHUTATEIbHOM aKTUBHOCTH
MPOIOIKUTEIBHOCTBIO 21 eHb Ha KphIcax JTMHUMU Bu-
crap. I'pynma KpbIC, y KOTOPOii ABUTaTeIbHAsI aKTUB-
HOCTh OblTa orpanndeHa (R), comepxkanach B MajieHb-
Kux kiaetkax (17.0 X 9.6 x 13.0). B npoBeaeHHOM 3KC-
HepyuMeHTe B KaMOaJIOBUAHOM MHEIIIIIIEe HaOJI0AAIOCh
CHIDKEHUE MAaKCUMAJbHOM CUJIBI TETAHUYECKOTO CO-
KpaieHus B rpymiie R Ha 34%. 115 yaeabHOM MaKcH-
MaJIbHOM CHMJIBI TETAHUYECKOIOo COKpaIlleHWsI HabJIr0-
Jajilach cXoxkas TeHISHIIMS: CHUKEeHUE B Tpymme R Ha
30%. Yo kacaercsa m. EDL, To Mbl HaGII0IaJIN CXO-
Kee CHIDKeHUE aDCOMIOTHOM U yAeIbHOI MaKCUMaJllb-
HOM CUJIbI TETAHMYECKOTO COKpallleHus B Tpyrme R.
21-cyToyHOE orpaHMYeHUE IBUTATEIbHOM aKTUBHOCTH
MPUBEJIO K YBETMUEHUIO KECTKOCTHBIX XapaKTEPUCTUK
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(cTabuyibHasT XECTKOCTh, HayallbHasl XECTKOCThb, MO-
nynb FOHra) m. soleus B rpyniie R oTHOCUTEIbHO KOH-
TposibHOU rpynisl. [Tpu aTom, B m. EDL MbIr Hao60poT
HaOJIIOJAJIN CHIDKEHUE 3KeCTKOCTHBIX XapaKTepPUCTUK.
IIpoananu3upoBas coaepkaHue u akcrpeccuro MPHK
Pa3IMYHBIX IIUTOCKEJIETHBIX OEIKOB (0-aKTUHUH 2.3;
TEJICTOHWH; JI€CMUH; TUTWUH) OBLIO BBISIBJIEHO, 4TO
OrpaHMYeHHe MNOABIDKHOCTH IIPUBEIO K CHHKCHUIO
conepxanus necmMruHa B m. EDL Ha 30%, a Takke CHU-
xeHwuto conepxanusg MPHK necmunHa. 151 ocTabHBIX
M3YyUYEeHHBIX OEJIKOB JOCTOBEPHBIX U3MEHEHUI He Ha-
omronamock. YTo KacaeTcst onpeaelIsIIonIero aJIsk MbIII-
1Bl O€JIKa — MUO3WHA, TO MBI HAOJIIOIAJIN IOCTOBEPHOE
noBbiIeHue 3kcrpeccu MPHK M1031MHOB OBICTPOTO
TUTA B m. soleus. TakuM oO6pa3oM, MOJIydeHHBIC JTaH-
HBIE YKa3bIBalOT HA BJIMSIHUE OTPAaHUYCHUS ITOIBIK-
HOCTM Ha aKTUBHbIE M TMACCUBHbIE MeXaHMYECKUE
CBOICTBA CKEJIETHBIX MBIIIII TOJIEHU KpbIChl. OMHOM U3
MPUIMH 3TUX U3MEHEHMI B OBICTPOI MBIIIIIIE BO3MOX-
HO SIBJISIETCSl CHUXKEHUE SKCIPECCUM JIeCMHUHa, a B
MEIJIEHHOM — COBUI MMO3MHOBOTO (deHoTumna B
“OBICTPYIO” CTOPOHY.

®dunancupoBaHue padbotsl: PODHU 19-015-00074.
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BBI3BIBAEMOE ITPEHATAJIBHON T'MITIOKCUEN
IMPEXJIEBPEMEHHOE CTAPEHUE
" EIr'0 I''IYTAMATEPTUYECKUE MEXAHU3MBbI

© 2020r. E. U. Toaskosa'*, B. A. Ctpatuiios!, O. B. Betposoii’
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Bsenenme. I1peHnatanbHas runoxkcus (I1IN) sBnset-
cs OAHOI M3 HamboJsiee pacHpOCTPaHEHHBIX MPUYUH
pa3BUTUS NATOJOTMI TOJIOBHOTO MO3ra.

MeTtoapl. /laHHOe uccienoBaHUEe ObLJIO HampaBJie-
HO Ha aHaAJIM3 XapaKTEPMUCTUK TJTyTaMaTHOM CUCTEMBI 1
HOBeAeHMSI BO BpeMs paHHero (2 Heaen), B3pOCIoro
(3 Mecs111a) TTOCTHATAIBHOTO OHTOT€HE3a 1 B IIpo1Iecce
crapeHus (18 mecs11eB) KpbIC, MOABEPTIINXCS TSKEJIO-
My TUTIOKcudeckoMmy ctpeccy (5% O,, 3 4) B TeueHUe
KPUTUYECKOTO nepruoaa (oopMUpOBaHUS TUIIIOKAMIIA B
npeHatajbHOM Ttepuone (14—16 nHeit 6epeMeHHOCTH ).

PesyabTaThl. Hamu nmokazaHo nmporpeccupyloliee ¢
BO3pacTOM YMEHbIIIEHWE KOJUYecTBa TjiyTamMaTa B
TUTIITIOKaMIIe KpbIC, moaBepriuxcs Bosneiicteuto I1T,
YTO COIPOBOXAAETCS yMEHbIIEHWEeM Yucia Heipo-
HaTbHBIX KJIeTOK B CAl 1101 THUIIITOKaMIia, a TakKe
ocyiabJeHueM MPOCTPAHCTBEHHOM MaMsITU B BOJHOM
nabupuHte Moppuca. IlocTenneHHOe CHU>KEHUE KOJIM -
YyecTBa IIyTamara acCOllMMPOBAHO C HEIOCTaTOUYHOM
9KCIIpeccueil reHoB MeTabor3Ma riayraMmaTa u oopar-
HO KOppEeJUupyeT ¢, MO-BUIUMOMY, KOMIIEHCATOPHBIM
yBeJIMUEHEM YpPOBHEH METaOOTPOMHBIX PELIENITOPOB

riytamaTta 1 (mGluR1) Tuna u yBeJnyeHreM KoJude-
CTBa CMHAIICOB. HamMu moka3zaHo, 4TO B TMIMITOKaMITe
B3pocibixX [1I" KpeIC, B OTIMYME OT KOHTPOJBHBIX KU -
BOTHBIX, B OTBET Ha CEaHC TSKEJIOM TMIOKCUU, WC-
TTOJIb30BAaHHOM B KaueCTBE 3KCANTOTOKCMIECKOM MO-
eI, He TPOMCXOIUT YBEIWYEeHUS] TeHeparluu IIpo-
JIYKTOB TIEPEKUCHOTO OKMCJEHUSI JIMITUIAOB. OTO
yKa3bIBaeT Ha TOT (hakT, 4TO Ype3MepHast aKTUBHOCTh
pelenTOpHOI YacTu riyraMmaTHoii cucteMbl y 1IN xxu-
BOTHBIX HE€ YypaBHOBEILIMBAeT IedUIIUT TrIyTamara.
[1pu sToMm ncnonp3zoBanue aronructa mGluR1 crroco6-
CTBYET YMEHBIIEHUIO pa3Muuii B ITOKaszaTese Ipo-
CTPAHCTBEHHOI MaMSITU B BOJAHOM JlabupuHTe Mop-
puca y I1I" KpBIC IO cpaBHEHUIO ¢ KOHTPOJIEM.

BoiBoapl. Pe3ynbTaThl McclieqOBaHUSI CBUACTENIb-
CTBYIOT O 3HAYUTETHLHOM BKJIane TUCHYHKIIUMU TIIyTa-
MaTepruyeckKoil cMcTeMbl B (popMUpPOBaHUE PAHHETO
CTapeHMs, YTO MPOSBISETCSI B BO3PACTHOM YMEHBIIIE-
HUM KOJIMYECTBA 3TOT0 MeauaTopa, OcaabjIeHUr KO-
rHUTUBHBIX ¢GyHK1MHI [1T° KpbIc, paHHel moTepe He-
POHOB U paHHENW CMEPTHOCTH.

®dunancupoBaHue pabotel: POD®U 19-315-90003.
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MATEPUAJIbI KOH®EPEHIINN
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HEPBHO-MBIINEYHBIN CUHAIIC B YCJIOBUAX
@®YHKIIMOHAJIBHON PA3IPY3KW MbBIIIIIbI

© 2020r. O.B. Tankuna'*, D. A. Byxapaesa!

! Kazanckuii uncmumym 6uoxumuu u 6uogusuxu — o6ocobnennoe cmpykmyphoe nodpazoenenue
DedepanvHoeo eocydapcmeenHo20 0100xcemHoeo yupexcoenuss Hayku “DedepanvHolil Uccae008amenbCKuil UeHmp
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“Kazanckuii nayunutii yenmp Poccuiickoii akademuu nayk””, Kazamns, Poccus
*e-mail: anti-toxin@mail.ru

DOI: 10.31857/S0044452920072887

IoTepst GyHKIIMM TIPU HEUCITOJIB30BAHUM — OTUH
13 OCHOBHBIX U HEMPEIOXKHBIX 3aKOHOB (PU3MOTOTUH.
Oco0eHHO 3TO aKTyaJIbHO VIS IBUTATEIbHOM CUCTEMBI
KaK 4yejioBeKa, TaK M KUBOTHBIX. DYHKIIMOHATLHAS
pa3rpy3ka CKeJETHBIX MBIIIL] B YCIOBUSX OTCYTCTBUSI
VUTM CHYDKEHUS CUJTBI TSKECTH TP KOCMUYECKOM T10-
JileTe, TIpU JUTUTEIBHOM TTOCTEJIbHOM PEXMME COTPO-
BOXIaeTcsl HapyllleHreM paboThl MPaKTUYECKU BCEX
3BEHBEB KaK neprdepnIecKoit HEpBHOI CUCTEMBI, TaK
W OIIOpHO-ABUTATEIbHOTO amrmapara. HepBHO-MBI-
meuyHoe coenuHeHue (HMC) sBisieTcst LieHTpaJbHbIM
YIaCTKOM B3aUMOMEICTBUS MBI 1 MOTOHEMPOHOB,
obecrieunBast IPON3BOJIbHBIE IBUKEHMS M TbIXaHUE.

3a 1ocnenHue OeCATUICTUS HAKOIJIEH 3HAYNTEb-
HBIII MaTepurall, JOKa3bIBAIOIINIA BaXKHYIO POJIb IBUTA-
TEJIbHOI HArpy3KM 11 HOPMAJIBHOTO (hYHKIIMOHUPO-
Bannuss HMC. CHmXeHne aKTUBHOCTH MBIIIILI TTPU pe-
aJIbHOM WJIM MOJEIUPYEeMOM KOCMHYECKOM IIOJIETE,
Opy¥ UMMOOWIU3aIUM MPUBOIUT K agalTUBHOMY pe-
MOJIEJIMPOBAaHUIO CUHAICOB, OOYCIIOBJIEHHOMY M3Me-
HEHMEM peXMMa TeHepaluu MOTEHIIUAJIOB AeiiCTBUS
MoToHelipoHoM. [lokaszaHo, 4TO MopdoJoruyecKe
MEePECTPOKHY MPOSIBJISIOTCS B BUJIE AeTpaTallii U pac-
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naga yactu HMC kak «MemjIeHHbIX», TaK U “OBICT-
pBIX” MBIIIL, B IBUTATEJIbHBIX HEPBHBIX OKOHYAHMSIX
YMEHBIIIAETCSI KOJIMYECTBO CUHANITUYECKUX BE3UKYII,
HaOMoaeTCsl CIIpayTUHT HEPBHBIX TepMUHAajeil. Hamu
OBLIIO BBISIBJICHO, UTO TTOCe 35 THEBHOM (DYHKIIMOHAJb-
HOM pa3rpy3Ke MBI 3aAHE KOHEYHOCTU KPHICHI ITPO-
WCXOOUT YBEJIWUYEHUE COMEPKAHUS alleTHIXOJIMHICTE-
passl B oonactt HMC, Bo3pacTaeT KOIMJECTBO alle-
TUJIXOJUHOBBIX PELENTOPOB 3MOPUOHAJIBHOTO THIIA
Ha MeMOpaHe KOHIIEBOI IUTaCTUHKM. Takue n3MeHe-
HUS COIPOBOXIAIOTCSI YBEJIMYEHUEM CITOHTAHHOM
KBAaHTOBOI M HEKBAaHTOBOI CEKpELIM alleTUIXOJIMHA.
OnpHako, TIpu 3TOM HabogaeTcs mageHne MHTEHCUB-
HOCTH BBI3BAHHOI KBAaHTOBOI CEKpelLiMu HeiipoMear-
aTopa, YTO MOXET OBbITh MMPUYMHON CHVKEHUS CUJIBI
MBIIIEYHBIX coOKpalneHuii. CiaegoBaTenbHO, (GYHKIINO-
HaJibHAasl pasrpy3kKa CKEJISTHBIX MBIIIL IMPUBOIUT K
3HAYUMBIM HM3MEHEHUSIM MOpPPOoGYHKIIMOHAIBLHOTO
cratyca HMC u, kax ciienctBre, GyHKIUI CKeJIECTHOM
MYCKYJNaTypbl, YTO HEOOXOIUMO YUUTHIBATh B YCIOBH-
SIX €€ JUTUTEJIbHOTO HeMCIOIb30BaHUsI.

duHaHCcUpoBaHUE PabOTHI: B paMKaxX rocc3agaHmusl.
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POJIb CTPECCA B U3YYEHUU “UHTETPATUBHON ®U3NOJIOTNN”

© 2020 r. JI. II. ®unaperoBa
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WHTerpatnBHag (GU3MOJIOTUS HalleJIeHa Ha TTOHU-
MaHUe (YHKIMOHUPOBAHUSI OpraHu3Ma Kak €IWHOTO
nenoro. Ctpecc — peakuusi opraHM3Ma Kak IeJIoro.
Omna n3 kuur I'axca CeJibe, ITOCBSIIIEHHAs OTKPBITHIO
cTpecca, Ha3bIiBaeTcs “Ha ypoBHe nenoro opranmusma’”
(“In VIVO”). OTu nBa TIOHATUS, CTPECC U UHTErpaTuB-
Hast (QU3UOJIOTUS, M OOBEOUHSIET “YpPOBEHB 1IEJIOTO Op-
ranu3ma”. Posb cTpecca mig nsydeHust “MHrTerpatus-
HoIi ¢u3mosiorun” TpyaHo TepeolieHUTh. Mccnenona-
HUEe CcTpecca — HeOoTheMJieMasl COCTaBISIONIAs
(GU3NOIOTMUECKUX UCCIICAOBAHMI, ITO3BOJISIIOIIAS TTOJT-
HOILIGHHO BBISIBUTh MEXaHU3Mbl (PYHKIIMOHUPOBAHMS
opraHusMa Kak eauHoro 1enoro. Ctpecc IO3BOJSIET
BBISIBUTH B BBICHICH CTEIEHW CKOOPAWMHUPOBAHHOE
B3aMMOJAEHCTBUE CHUCTEM OpraHu3Ma U MeXaHU3MBbI,
JIexallre B OCHOBe 3Toro B3ammopeiictsusi. CTpecc
MOMOTaeT OLEHUTh Pe3epBHbIE BO3MOXHOCTU Opra-
Husma. CTtpecc sBsgeTcs: “KJIo4oM” U K TTOHUMaHMIO
MeXaHU3MOB TpaHC(OpMallUd HOPMAaNbHBIX (PU3NO-
JIOTUYECKHUX MPOLIECCOB B MaTojornueckue. B noknane
OynyT TpencTaBlieHbl SKCIIEpUMEHTabHbIE pe3yJbTa-
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ThI, WJTFOCTPUPYIOIINE 3TU MOJI0XEHUS O CTpecce, I0-
JIy4deHHBIE TIPY M3YYECHUM POJIU TUIIOTAIaMO-TUIIO(MU-
3apHO-aapeHoKopTuKaibHOl cuctembl (ITAKC) —
KJIIOYEBOW TOPMOHAJILHOM CUCTEMbI CTPECCOPHOI pe-
akumm — B ractporiporekiui. ' TAKC akTuBHO BOBIIe-
KaeTcs B (byHKIIMOHMPOBaHME OpraHmM3Ma Kak IeJIoro,
obecrieunBasi CKOOPAMHMPOBAHHOE B3aMMOACIHICTBHE
CHCTEM OpraHu3Ma 1 MOBBIIIEHUE r0 aNanTallMOHHOTO
MoTeHIMaia Mpu crpecce. B To ke Bpemsl, MIIOKOKOP-
TUKOUIHBIE TOPMOHBI, TOPMOHBI KOHEYHOIrOo 3BeHa
I'TAKC, MmoryT BoBJIEKaThCSI B MEXaHMU3MEBI TpaHC(HOP-
Manuy (pU3NOJIOTUYECKUX MPOLECCOB B IAaTOJOTUYC-
ckue mocaeactsus. MdyyeHre ropMOHaJIbHBIX MeXa-
HU3MOB TakKoii TpaHC(OpMallMM BOCTPEOOBAHO ISl
pa3paboTKU METOMIOB €€ IIPEeIOTBPAIEHUS U COXPaHe-
HUS opraHn3Ma B KOM(MOPTHOM 30HE amanTallMOHHbBIX
BJIMSTHUI CTpecca 3a CUET COOPYKECTBEHHOI MHTerpa-
1 GU3NOJIOTUIECKUX (DYHKITUN.

®dunHancupoBaHue padotsl: PH® 19-15-00430.



KYPHAJI DBOJIIOLIMOHHOH BUOXUMHH H ®HU3HOJIOTHH, 2020, mom 56, Ne 7, c. 702

MATEPUAJIbI KOH®EPEHIINN
N IIKOJIbI

POJIb COIIMAJIBHBIX B3AUMOJENCTBUI TP ®OPMUPOBAHUU
INPEAIIOYTEHUA ODTAHOJIA ¥V KPbBIC ITPU AJIKOT'OJIN3AIINN
OTJEJBbHOM OCOBHU B I'PYIIIIE B 3ABUCUMOCTHU OT I1OJIA

© 2020r. E.B. ®unarosa’*, U. B. Jlemanko!, C. B. Appanacbes’,
A. A. Opaos!, A. 10. Eropos!
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DOI: 10.31857/50044452920071742

Brenenue. PaHee ObLT0 0OHApPY>XKEHO, YTO UHIAWUBU-
IyajlbHOE TTOTpeOJIeHNe 3TaHoJIa caMIlaMM KpPBIC, CO-
JIepXKaAIUMUCS C COPOAMYAMHU, TTOTYJIAIOIIUMH BOIY,
He TIPUBOJUT K POCTY (pOPMUPOBAHUS TIPEANOYTEHUS,
B OTIMYMM OT YCJIOBUM, KOTIa HECKOJBKO OcobOeit
TPYIIIBI TTOABEPTAIOTCS IPUHYIUTEIHHOM AJIKOTOJIN3a-
uu. 3agadyeil JaHHOU paboThI SABJISIETCS CPAaBHUTEb-
Hoe WcciaenoBaHus (haKTopa WHIWBUAYATLHOTO TIO-
TpebJIeHUs TaHOJIa B TPYIIIaX CaMIIOB M CAMOK KPBIC.

Marepuajbl 1 MeTOABI HCCAEeN0OBAHUA. 48 KPBIC JIU-
Huu BucTap coaepkajiuch B rpyIniiax OJHOTO MoJa Io
Tpu ocodu: 24 caMKu 1 24 camIia 110 8 TpyII B KaXKIOi
cepuu. B skcnepuMeHTaTbHBIX TPYITIAX TOJBKO OITHA
0co0b nosntyyasa 15% pacTBop criupTa B peXXuMe Impe-
PBIBUCTOM aJIKOTOJIM3alliu, OCTAJIbHbIE TOJIy4ain BO-
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ny. B KOHTpOJILHBIX TpyIIIIax BCe 0COOM MOJIydaau pac-
TBOp cnupTa. [IponsBoauaack BUIEO cCheMKa C Iocie-
OYIOLIMM aHaJIMW30M COLIMAJIbHBIX B3aUMOIEMCTBUIA.
VYpoBeHB ITPeaNOYTEHNS aJIKOTOJISI OMIPEIeIsIiics C T10-
MOIIIBIO IBYCTAaKAaHHOTO TECTA.

PesyabTaTsl 1 ux 00cyxaenue. Yepes Mecsi IpuHY-
IUTEILHOM aJIKOroJIM3allui OOHApYXKEHO OTIMYHUE B
YPOBHE IIPEAIIOYTECHUST aJIKOT0JIsl MHANBUIYAJIbHO IT0-
TPEOISIIOIMMHA 0COOSIMM KaK B IpyIrax caMlloB, TaK 1
B TpyImTax camok. I1pm aToM He 0OHapy:KeHO MpU3Ha-
KOB COLIMAILHOTO OTTOPXEHUS aJKOTOIU3UPYEeMOIi
0CO0OU CO CTOPOHBI TPE3BBIX COPOAUUEIA.

®dunancuposanue paboter: POD®UA 18-013-00390.
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VN3MEHEHUE BO3BYAMMOCTU KOPHI MO3KEUYKA ¥V BEJIOW MBI
IIPU BJINAHNUA 6-T'TA B PAHHEM ITOCTHATAJIBHOM OHTOI'EHE3E

© 2020r. H. A. Xyasxosal*, E. C. beaunax’

' @IEOY BO Yomypmckuii eocydapcmeennuiii ynusepcumem, Hoceeck, Poccus
*e-mail: whitemouse @udm.ru

DOI: 10.31857/50044452920071936

WccrenoBanust OBLTN TTpOBeIeHBI Ha 96 GeTbIX Ja-
GopaTopHBIX MbIIIax (48 — B KOHTPOJbHOI 1 48 — B
OMBITHOI TPyIINe), pa3faesieHHbIX Ha BO3PACTHBIE TPYITITbI
(10—11 gueit, 12—13 gueir, 14—15 queit, 16—17 nueii, 18—
19 gneit, 20—21 geHn), BecoM OT 5 no 12 r. OnbITHaAs
rpymia rojrygana 6-I'JIA B konmuectBe 100 Mr/KT 1o -
KOXXHO Ha 1, 2, 3 meHb paHHETO ITOCTHATAJILHOTO OHTO-
reHes3a. [10 TOCTIKEHWW MBITITIOHKOM OTIPEIeIICHHOTO
BO3pacTa IPOBOMMIM BHYTPUKOPKOBYIO MUKPOCTHMY-
nsmpio (BKMC) mo3zxkeuka nox oommm (3oaetmii-100)
n MectHBIM (0.5% p-p HOBOKamHa) HapkKo3oM. st

MKA
140

1 O KOHTPOJIb
mo6-TIA

120

100 -
80
60
40

10 12 14 16 18 20

Puc. 1. CpaBHuUTeIbHAsI TUHAMUKA TOPOTOBBIX 3HAYCHUM
TOKOB, TOJYYEHHBIX TTPU MUKPOCTUMYJISILIUA KOPBI MO3-
’XeJKa B paHHEM IMOCTHATAJIbHOM OHTOTeHe3e,
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BKMC wucnonbs30oBalich KOPOTKHE CEpUU IIPSIMO-
YTOJIbHBIX UMITYJICOB NTMTEIbHOCTHIO 0.4 MC, 4acTOTOM
300 umri/c, Mo 7 UMITYJILCOB B MavykKe, MHTEHCUBHOCTHIO
Toka He Oomee 100 MKA. Mcnonb3oBanm CTeKIISIHHBIC
MUKPOSJIEKTPOIBI, 3anodHeHHbIe 1.5 M mutpaTtoMm Ha-
Tpusl U corpotusiaeHueM 1.0—2.5 MOwm.

Bru1o ycraHoBeHO, yTo 6-T'JIA BechbMa MaJio B -
€T Ha perepTyap BbI3bIBaEMbIX IBUTATEIbHBIX OTBETOB,
BO3pacT MX OOHApyXeHMs M XapaKTep, a TakokKe Ha pac-
MOJIOXKEHUE ABUTATEIbHBIX MPEACTABUTEILCTB B KOpE
Mo3zxeuka. OnHaKo, HabJlo1aeTCsl 3HAYUTEJIbHOE BT -
STHUE 2TOT0 HEeHpPOTOKCHMHA HAa BO30YIMMOCTH KOPHI
Mo3KeuKa. [ToporoBbie TOKM COMaTUYECKUX OTBETOB Y
>KUBOTHBIX B HOpME B paHHEM IMOCTHATaJIbHOM OHTOTe-
He3e T0CTOBepHO cHIKatoTcs oT 110 MKA (10—12 neHb)
1o 19 MxA (20—21 nenn) (p < 0.05), TU1IEBBIX OTBETOB —
or 125 MkA (10—12 nens) mo 18 MKA (20—21 neHb)
(p <0.01). JlmHamMuKa JUIIEBBIX ABUTATEIbHBIX OTBE-
TOB HOCUT HEJMHEHHBIN XapakTep (MMeeTcs JOCTO-
BepHoOe ToBbIlIeHUe Ha 14 neHb (p < 0,01)). HelipoTok-
cuH 6 — I'JIA 3HaUUTENIbHO BIIUSIET Ha BO30OYIUMOCTD
KOpPBI MO3keuKa. 111 coMaTu4eCKuX OTBETOB OTMeue-
HO JOCTOBepHOE ToBbIllIeHUe OT 4 MKA (10—12 neHb)
10 20 MKA (20—21 genb) (p < 0.05), TULIEBBIX OTBETOB —
oT 3 MKA (10—12 nenb) no 19 MxA (20—21 nenn) (p <
<0.05). Bnepuon ¢ 10 mo 16 gHeii B rpyIine XUBOTHBIX,
MOJIy4aBIIUX HeoHaTanbHO 6 — ['JIA oTMeUeHO T0CTO-
BEPHO CHIKeHHE MOoporoBbix TOKOB (p < 0.001) B cpaB-
HEHUU C HOPMOI, YTO BUIHO U3 puc. 1.

MozxHO caenaTh BbIBOJ, 4yTo 6 — I'JIA mpengar-
CTBYET (DOPMUPOBAHUIO TOPMO3HOM CUCTEMBI KOPBI
MO3XeuKa.
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OCOBEHHOCTU JENUCTBUA KATEXOJAMMHOB B CUHAIICAX MBIIIIII
PASHOI'O ®YHKIIMOHAJIBHOTO INTPO®WJIA

© 2020r. B. ®. Xysaxmerosa'*, A. H. llenneBunkmii', A. 0. Apxunos!'

! Kazanckuii uncmumym 6uoxumuu u 6uogusuxu — obocobnennoe cmpykmyproe nodpaszdenenue Dedepanvioeo
20cy0apcmeerHo20 6r0xcemuo2o yupexncoenus Hayku “Dedepanvhblii uccae0o8amenbCKuil UeHmp
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“Kazanckuii nayunutii yenmp Poccuiickoii akademuu nayk””, Kazans, Poccus
*e-mail: venerik87@mail.ru
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KarexolaMyHBI OKa3bIBAIOT BIUSIHAE Ha HEPBHO-
MBIILIEYHYIO TIepeaady IIyTeM CJIOXHBIX B3auMOoOmeii-
CTBUM ¢ penenTopamu, 3(P(GEKTUBHOCTh KOTOPHIX
MOXKET 3aBUCETh OT (PYHKIMOHAJIBHOTO NPOPUIS
MBIIIIILI — COOTHOIIEHUS B Hell OBICTPHIX U MEIJICH-
HBIX BOJIOKOH. MHOXECTBO ITPOTUBOPEUMBBIX JAHHBIX
TOBOPSIT O Tpe- WIN ITOCTCUHANITUYECKOM JIOKaJIn3a-
1Y pa3HBIX TUIIOB aIpeHOPELICITOPOB, a TAKXKE O BO3-
JIENCTBUM afpeHepriIecKX COeAMHEHUII Ha HEPBHO-
MBIILIEUYHBIC CUHATICHI.

Hamu ObpliM mpoBeneHBI 3JIEKTPOGU3NOJIOTIIE-
CKUe UcceqoBaHus BIUSIHUSA aapeHanuHa (AJl) 1 Ho-
panpeHaymHa (HA) Ha cMHanTUYecKylo Tiepemady B
CMHAIICAaX MBI Pa3HOTO THUMA: KaMOaTOBUIHOMN
Mmbliie (m. Soleus) MenJIeHHOTO TUMA, ITUHHOM IO -
HuMartele yxa (m. Levator auris longus/m. LAL) ObICT-
poro Tuma, a Takxke AuacdparMajbHON MBIIIIIIE CMe-
IIIAHHOTO TUIIA, coJep:Kallleli KakK OBICTpble, TaK U
MeIJIeHHBIe BOJIOKHA.

HA (0.1, 1, 10 MxM) noaaBJisijl CIOHTaHHYIO CeKpe-
LIMIO KBAaHTOB alleTUIX0NMHA (AX), 1ECUHXPOHU3UPO-
BaJl ceKpeluio HelipomeauaTopa, OJHAKO He BIWSJI Ha

KBaAHTOBBII COCTaB MOTEHILaJI0B KOHIIEBOI IJIAaCTUH-
ku (IIKIT) B cuHancax auacdparMaibHOIl MBIIIIIHI.
B cunamcax m. Soleus u m. LAL HA He oka3bIBaJ 3Ha-
yuMoro 3@ ¢ekTa Ha CITOHTAHHYIO U BBI3BAHHYIO CEK-
peuuio AX.

Al (0.1, 1, 10 MxM) cHMXald CIIOHTAHHOE W BbI-
3BaHHOE OCBOOOXIEHNE KBAaHTOB AX 1 CMHXPOHU3U-
poBaJi cekpelrio KBaHToB AX B cUHaIIcax nuadparmsl.
B cunancax MenjeHHOIT 1 OBICTPOM MBI, HAIIPO-
TuB, A/l TTOBBIIIAI CIIOHTAHHYIO 1 BEI3BAaHHYIO CEK-
peuuio AX. Anninukauuss AJl mpuBomuiaa K 0oJjiee
CUHXPOHHOMY OCBOOOXIEHHNIO KBAaHTOB HelipoMme-
IraTopa 3a CYeT yBEJIMUEHMS Yrciia KBAHTOB, BbIIE-
JIUBIIUXCSI ¢ KOPOTKUMU CUHATITUYSCKUMU 3a0ePK-
kKamu. B cunamncax m. LAL AJl runepnoisipu3oBai
MOCTCMHANITUYECKYIO MeMOpaHy Ha 5—7 MB.

ITosiyyeHHBIe JaHHBIE YKa3bIBAalOT Ha CYIIECTBEH-
HbIe pa3anuns 3p¢GeKTOB KaTeX0JaMUHOB HAa KBAHTO-
BYIO CEKPELIIO B CHHATICAX MBI pa3HOTO (DYHKIINO-
HaJILHOTO MpoduIs.

®dunaHcupoBanue paboTel: PH® 18-15-00046.
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MHMO3NHOBBIE T'OJIOBKU B PACCJIABJIEHHOM MBIIIIILIE:
CTPYKTYPHBIN, ®YHKIIMOHAJIBHBIN N DBOJIOIIMOHHBIN ACITEKTHI

© 2020 r. A. K. Ilarypau®’*, R. Padréon?, W. Ma3, S. Duno-Miranda*, H.A. Kybacosa',
K. Hwan Lee?, A. Pinto*, L. Alamo*, P. Bolaiios?, T. Irving?, R. Craig?
! Mockoeckuii zocydapcmeennwiii yuusepcumem um. M. B. Tomonocosa, Mockea, Poccus
2 University of Massachusetts, Worcester, CIIIA
3 Mlinois Institute of Technology, Yuxaco, CIITA
4 Instituto Venezolano de Investigaciones Cientificas, Kapaxac, Benecysna
*e-mail: andrey.tsaturyan @gmail.com
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Mpiima cokpallaeTcsi B pe3yJibTaTe B3auMOICi-
CTBHSI MOTOPHOIro OejaKa MHUO3MHA C aKTMHOM. DTO
B3aMMOJIeiiCTBUE COITPOBOXIaeTCs ruaponn3om AT,
SIBJISIIOIEIICS MCTOYHUKOM SHEPTUU IJIsI MBIILIEYHOTO
cokpammeHus. CTep>KHeBbIe YaCTU MIO3MHOBBIX MOJIe-
KYJI 00pa3yloT CTBOJ MMO3MHOBOM HUTH, U3 KOTOPOTO
BBICTYIAIOT MOTOPHbBIE T'OJIOBKH. B pesynbraTe uccie-
MTOBAaHWM IBYMEPHBIX KPUCTAIUIOB (hparMEHTOB MUO-
3MHOBBIX MOJIEKYJI DJIAAKMX MBI M 3JIEKTPOHHO-
MUKPOCKOIMUYECKUX M300paKeHU MUO3MHOBBIX HU-
Tell MBIIII HOTY TapaHTyJIa ObLI OOHApyXXeH “MOTUB
B3auMoeiicTBylomux ronoBok” (IHM) — ctpyktypa,
oOpa3oBaHHas ABYMSI TOJIOBKAMY MHO3MHA, OJIOKUPY-
oM nx Bzanmoxuerictsue ¢ AT® u akrmaom. Oxa-
3aJI0Ch, UTO B (PM3MOJOTUYECKUX YCIIOBHUSIX B pacciad-
JIEHHBIX MONEPEYHO-II0JIOCAThIX MBIIIIIAX Pa3IMYHBIX
TUIOB Y Pa3IMYHBIX XKMBOTHBIX IHM M1O3MHOBBIX TO-

JIOBOK 00pa3yIoT NPaBUIBHYIO CIUPAJIbHYIO CTPYKTYPY
Ha IMMOBEPXHOCTU MUO3MHOBOM HUTHU, O6eCl'le‘{I/lBaH Cy-
nep-pacciabieHHOe COCTOSIHME MBIIIIIIBI C OU€Hb HU3-
kuM 1otpebienueM AT®. g 3amycka MBIIIEYHOTO
COKpalleHWsI HEeNOCTaTOYHO OTKPBITH HOCTYIT JJIst
MUO3MHOBBIX I'OJIOBOK K aKTMHOBBIM MOHOMEpaM Ha
ToHKOI HUTHU. HyXHO emme n pa3oopaTh ynopsimoueH-
HYIO CTPYKTYpPY Ha IIOBEPXHOCTH MHO3WHOBOM HUTH,
‘{TO6bI MMNO3MHOBBIC I'OJIOBKM MOTIJIU ITPUCOCAMHUTLCA
K akKTHMHY. DTa pa30bopKa OCYIISCTBISICTCS B pa3iand-
HBIX MBIIIAX Pa3IMYHBIX XKMBOTHBIX C MCIIOJIb30Ba-
HUEM pa3IUnYHbIX MEXaHU3MOB, BKJIIOYasl aKTUBAIIUIO
HUTH pacTsekeHneM U pocHOpUIMpoBaHUE JIETKUX 11e-
e MMO3WHA.

dunancuposanue padbotel: PODPU 18-04-00599.
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JANHAMMUKA MEXNHANBUAYAJIBHOI'O CXOACTBA
IMPOCTPAHCTBEHHOM OPTAHMU3ALIMUA
BUOIIOTEHIINAJIOB MO3TI'A B OHTOI'EHE3E

© 2020 r. M. H. Iunepomnn’-*, E. A. Ilanacesny!

' @IBEYH Hucmumym 360a104uonHoil pusuonoeuu u ouoxumuu um. .M. Cevenosa PAH, Canxm-ITemepbype, Poccus
*e-mail: ciceromn2@yandex.ru

DOI: 10.31857/50044452920072875

Y B3pocabix (n = 38, 15 MyX4uH), TTOAPOCTKOB
12 net (n = 28, 14 manbuukoB), neteit 8—9 net (n = 28,
17 ManbuMKOB), AeTeit 5-6 jiet (n = 26, 12 MaJIbUYUKOB)
W HOBOPOXIEHHBIX (B Bo3pacte mo 15 mueit, n = 16,
9 MaJIBYMKOB), B TPYITIAX JIUIT OMHOTO IT0JIa ¥ BO3pacTa
ObUT BBISIBJICH BeCbMa BBICOKWII YPOBEHBL CXOICTBA
MPOCTPAHCTBEHHOI OpraHM3allii MeXKPeTrnOHATBHBIX
B3aMMOCBSI3e1 OMOITOTEHIINATIOB TOJIOBHOTO MO3Ta KaK
B 1I€JIOM, TaK U B Pa3IMYHBIX KOMOWHAIIUSX TUCTAHT-
HBIX cBszeit DOI. Takue maHHBIE, KOTOPBIE BO BCEX
BO3pACTHBIX TPyIaX YCTOMYMBO BBISIBISIIUCH KaK y
JIMIT MYXXCKOTO, TaK M XEHCKOTO TI0Jia, ITO3BOJISIOT
MpearnoiaraTh HaJIMdre BEICOKOI OOIIeBUIOBO TeHe -
THUYEeCKOI meTepMUHAIIMM (DOPMUPOBAHUST B OHTOTE-
He3e pedeHKka MophodyHKIIMOHAIBHOW OpraHU3aluu
MEXKOPTHKATbHBIX B3aUMOICHCTBUIA.

MaxkcuMalbHBII YPOBEHb MEXWHINBHUIYAIHLHOTO
CXOJICTBa, HAYMHAS C TIeproIa HOBOPOKICHHOCTH, BO
BCEX BO3PACTHBIX TPYMIIAX Y JIUII MYy>KCKOTO M KEHCKO-
O ToJ1a OBLT XapaKTepeH IS MeXKITOIYIIapHBIX CBI3eit
OGMOIIOTEHIINAIOB GMJIATepaTbHO-CUMMETPUIHBIX 00-
JacTE JIEBOTO M IIpaBOro IOJyllapuii, 4TO MOXET
CBUIETETLCTBOBATh O BaXXHOCTH PAHHETO CO3PEBaHUS

MEXKIIOJTyIIIapHBIX B3aUMOJIEMICTBUII B mpolecce CTa-
HOBJICHHUSI LIEJIOCTHOM IeSITeIbHOCTA MO3ra B OHTOTe-
He3e peOeHKa.

MuHUMAIBHBIN  YPOBEHb MEXWHIMBUIYAJTHLHOIO
CXOACTBA KaK Y JIMII MYyXCKOTO, TaK 1 XEHCKOTO I10J1a
BO BCEX BO3PACTHBIX TPYIIaxX ObLI XapakKTepeH IJist
OMMXKHUX cBsizeit DBI, 4To oTpaxkaeT HauOOJIbllee
BIMSIHUE OKpYyXalolllell cpenbl Ha (popMHpOBaHUE
3TUX cB3eii. UMeHHO IJIsT 3TO KOMOWHAILIUM CBSI3€Ei
BBISIBJICHBI HAaUOOJIBIIINE TTOJIOBBIE OTJIMYMS. YPOBEHD
MEXVHAWBUAYAIBHOTO CXOACTBAa IPOCTPAHCTBEHHOM
opranuzanuu D3I ObUT JOCTOBEPHO BHILIIE B Ipymre
XKEHIIMH, TaKas Xe TeHASCHIMS HaOJroaaaach y IeBO-
yek 5—6 et u 12 ner. B cBOIO ouepenn, Bo3pacTaHUE
MEXVUHIUBUAYAILHON BaprabeIbHOCTH OpraHU3alluu
D8I y mu11 My>KCKOTO TT0JIa ¢ BO3PaCTOM COOTHOCHUTCS
C JaHHBIMU O OOJIBLIIEM pa30poce IICUX0(pU3NOJIOTHYE -
CKMX CBOWCTB B MY>KCKOM 4aCTH Y€JIOBEYECKOM IIOIY-
JISILU .

dunaHcupoBaHue paboThl: roc3agaHue MODB
PAH (AAAA-A18-118012290373-7).
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XKHNPHBIE KUCJIOTBI ®OCOOJUIINI0B CUHAIITOCOM CYCJIIMKOB
IMPU 3UMHEN CITAYKE U ITPOBYXKIEHUU

© 2020 r. III. K. Yanaoos'->*, A. K. Beiitoanaesa?, C. A. 3a0euHcKmii!,
A. . Kpusuenko!, H. K. KiimuxaHos 2
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2@rBOY BO Jazecmanckuii 2ocydapcmeennbiii yuugepcumem, Maxauxana, Poccus
*e-mail: biowulf05@gmail.com
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TI'omoiioTepMuss — ogHa U3 ABYX 3BOJIIOLIMOHHO 3a-
KpeTJIEeHHBIX CTpaTeruii TeMIepaTypHbIX aJalTaluid.
OnHAaKO HEKOTOpble TOMONOTEpMbI — TETepPOTEPMBbI
(cycnuKM, XOMSIKY, €KU 1 Ip.) B 3MMHUI IEpUOJ Bpe-
MEHU CITOCOOHBI TEPEXOAUTh K MTOUKUIOTEPMUHU (3UM-
Hss crisiuka). Crisiuka CyCJIMKOB MTPOTEKAeT MpephIBU-
CTO, yepe3 1—2 Helea OHU Ha KPOTKOE BPpeMsI TIPOCHI-
naloTcs, a 3aTeM CcHoBa BXomsaT B crsauky. C
n3MeHeHneM temitepatypsl Tena (TT) y Hux usmens-
10TCS Bce (PUBMOJIOrMYecKe TTapaMeTphl, a Ha KJIeTOU-
HOM YpOBHE — COCTOSIHUE UX MeMOpaH. JIunuabr Mem-
OpaH UrpaloT pellalilylo pojib B afalTaluud XXUBOT-
HbIX K HU3KUM TemriepaTtypaM. OQHaKO, MeXaHU3MBbl
MePeCTPONKU JUMUIHOTO cOcTaBa MeMOpaH KJIETOK BO
BpeMs IpoOyXAeHUSI, KOIraa 3a KOPOTKoe BpeMs (2—
2.54.) TT meHsieTcs oT OJIU3KUX K HYJIEBBIM 3HAYEHU I
JI0 BYTEPMHOTO YPOBHS, 10 CUX TTOp HeM3BecTHhI. Ha-
MU MCCIEA0BaH XUPHOKUCITOTHBIH cocTaB (2KK) doc-
domunuaos (PJI) mMemMOpaH CHHANITOCOM OOJBIINX
MOJIYLIApUil TOJJOBHOTO MO3ra MaJIbIX CYCJIMKOB MpU
rmoepHaIMy M BBIXoae 13 Hee 110 goctrskenuu TT 10,
20, 25, 30, 37°C.

Bo BpeMs1 TmGepHalIMM U B TUHAMUKE TIPOOYXKIIEe-
HUSI, comepxxaHue HachlleHHBIX KK B DJI MmemOpan
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He MeHseTcs. B ToprmuaHOM COCTOSIHUM U TIPU COTrpe-
Banuu (no TT 30°C) B DJI comepkaHre MOHOEHOBBIX
KK (MHXK) cHmxaercs, a IIOJIMEHOBBIX KHCIOT
(ITH2KK) — cymiecTBeHHO BO3pacTaeT, B OOJIbIIei
crenenu 3a cyeT KK 3, cooTBeTCTBEHHO yBEeIMYMBa-
ercsa naaekc HeHacbeimeHHoctu (MH). I1pu TT 30°C B
®JI mocrosepHo cHmxatoTcs KK w3 nu MH. CHuxe-
Hue coaepxaHusi [THXKK npwu 3toit TT, Bo3MoxKHO,
CBSI3aHO C MX ITePEKMCHBIM OKHMCJICHUEM. AKTUBAIIMs
CBOOOIHOpAAUKAJIBHBIX IIPOLIECCOB B MO3T€ U APYTUX
TKaHSIX B X0JIe¢ MPOOYKAeHWSI THOepHATOPOB MPU TEM-
neparype Tejaa 25—30°C obHapy:XeHa HaMU U IPYTUMHU
ucciaegosaressiMu. Ilociie moaHOro mMpoOyKaeHUs B
®JI Bo3pacrtaeT conepxanue [THXKK, rmaBHbIM 00pa-
30M, 3a cueT KK w3, u MH. Takum obpa3zoM, TeKy-
YeCcTh CMHAIITUYEeCKOl MeMOpaHbl KaK B TOPHUIHOM
COCTOSIHMH, TaK BO BpPeMsI BBIXOJA U3 CIISTUYKM obecre-
yuBaeTcsd 3a cueT moBblleHus noau ITHXKK. Ilpm
3TOM BaxkHy10 poJjib urparmot KK o3. CHmxkenue MH
npu TT 30°C HOCHUT ITepeXOaHBII XapaKTep.

dunancupoBaHue paboTel: roc3agaHue MODB
PAH (AAAA-A18-118012290371-3).
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AHAJIN3 CEKPEIIMN CEPOTOHMNHA BKYCOBBIMMU KIIETKAMM TUIIA 111
© 2020 r. A.II Yepkammn', O. A. Porauesckasa!, M. ®@. Boicrposa!, C. C. KoaecHukon!-*
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Ilepudepuueckast BKycoBas cucreMa o0ecreynBa-
eT MO3T uHGopMaLueil 11k TpUHSTUAS XKU3HEHHO BazK-
HOIO pelIeHUs O IMpHUeMe WM HN30eraHuy ITUIIHN.
DyHKUMOHAIILHONM eAWHULEl BKYCOBOUM CHCTEMBI
MJIEKOIIMTAIOIINX SIBJISIETCSI BKYyCOBasl II0YKa — IJIOT-
Hag rpyma u3 50—80 KIIeTOK pa3IMYHBIX THIIOB,
BKJIIouast BKycoBbie KiieTku tvna I, 11 u I11. DTn xer-
KM OTJINYAIOTCS MOP(POIOrnIecKy, PyHKIIMOHAIBLHO U
Ha MOJIEKYJIIpHOM ypoBHe. BkycoBrie kineTkn tumna 11
SIBJISTIOTCSI OCHOBHBIMM X€MOCEHCOPHBIMU KJIETKaMHU,
KOTOpEIE CIICUINAIM3UPYIOTCS Ha peleNIUN CJIaIKIX 1
TOPBKMX COCIMHEHUN M aMUHOKMCIOT. Cyomormys-
uus kietok tumna III pacrmo3HarT KMCIbIe CTUMYJIBI,
COJICHBIC COCAMHEHUS ACTCKTUPYIOTCSI MpPU YIaCTUM
kieTok tuma I u I11.

CeHcopHast uHpopMmalsi 00 MHTEHCUBHOCTU U
MOOAJIbHOCTU CTUMYJIOB, IeTEKTUPYEMBIX BKYCOBBIMU
KJIETKaMM, KOAUPYETCSI UMM U HAIIPaBJIsSIETCS B MO3T C
HUcnoJjib3oBaHMeM adpdepeHTHOro cuHamnca. BkycoBbie
xiretku tuia 111 ¢popmupyror Ktaccuaeckumii Xxummde-
CKMI1 CHMHAIIC C OKOHYaHUSIMU adpHepeHTHOTO BKYCO-
BOro HepBa. DTHU BKYCOBBIE KJIETKHM BBICBOOOXKHAIOT
HECKOJIBKO Pa3jIMYHbIX HEMPOTPaHCMUTTEPOB/HENPO-
MOIYJIATOPOB, UCNob3ysa Ca’"-3aBUCUMBII 3K301I1-
TO3HBIIA ME€XaHM3M, KOTOPHIM yIpaBJIsieTCsl IMOTESHII-
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an-3aBUCUMBIM BxonoM Ca?". (DyHKUMOHUpOBaHUE
TaKOTO MeXaHN3Ma BO BKYCOBOI ITOYKE MEET PSi 0CO-
GEHHOCTEM, CBSI3aHHBIX C TEM, YTO B TaKOIl IJIOTHO
YITaKOBAHHOM CTPYKTYpPE SKCTPAKIJIETOUHOE ITPOCTPAH-
CTBO Ha JBa MOpPsSIAKA MEHbIIEe BHYTPUKIIETOYHOTO.
Kak cnencrBue, ajieKTpuyeckass aKTUBHOCTh KJIETOK
BKYCOBOM ITOYKM MHPUBOAUT K MU3MEHEHUIO KOHIICH-
TpaLMU BHEKJIETOUHBIX MOHOB, BKJItodas Ca2t. MoxeT
M 006eCcneYynBaThCs HAIEeXHOCTh KOTUPOBAHUS CEH-
COpHOIT MHGOPMALIMU Y MEXKIIETOYHBIX KOMMYHMKA-
LM B YCJIIOBUSX BapbUpyeMoro BHeksieTouHoro Ca*?
Drta nmpobiemMa aHaIN3UpPOBaIach Ha IpUMeEpPe CTUMYJI-
3aBUCUMOM ceKpelu cepoToHMHa. [ mcciaenosa-
HUSI BbIOpOCa CEepOTOHMHA OBbLIT pa3paboTaH KJIETOY-
HBII 6roceHcop Ha ocHOBe KireToK CHO, reTponorn-
YeCKM 3KCIIPECCUPYIOIINX T'eNTacIIMpaJIbHBIN pelern-
Top ceporonnmHa 5-HT2C, conpsckeHHBIIE €
GochOMHO3UTUIHBIM KacKagoM. DTO ob0ecreuyrBaIo
BO3MOXHOCTh MOHUTOPWHTA BHEKJIETOYHOI'O CEPOTO-
HUHA B 00JIACTY HAHOMOJISIPHBIX KOHLIEHTPALIUii B pe-
KUME peajibHOTO BpeMeHM. OKazajaoch, 4TO BbBIOpOC
HEUpPOTPAaHCMUTTEpA CEPOTOHMHA OONamzaeT CBOM-
CTBOM MHBapUAHTHOCTH 1O OTHOIIIEHUIO K BHEKJIETOU -
HoMmy Ca’?'. MexaHuU3MBl OOHAPYXEHHOI MHBApUAHT-
HOCTH 00CYKIatoTCs.
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CTPYKTYPHAA PEOPITAHU3BAIINA I'MIIIIOKAMIIA KPbIC JIMHUN
KPYIIIMHCKOI'O—MOJOJIKVWHON ITPU SNMWJIEINITOTEHE3E

© 2020 r. E. B. Yepnurosckas'*, A. A. Kyiukos!, H. A. J/lopocdeesa!,
A. A. Haymosa', M. B. I'na3oBa'
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*e-mail: chern755@mail.ru
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MN3yueHue CTpPyKTypHOU peopraHu3allud TUMIO-
KaMIia B XOJlie¢ SMWIENTOreHe3a SIBISIETCSI aKTyalbHOMN
npobeMoit COBpeMeHHOM (DM3UOJIOTUN U MEAULIMHBDI.
Hanbonee anexkBaTHOI >KCIIEpUMEHTAJIBbHON MOJe-
JIBIO U1 U3YYEHUST TIPUYMH U MEXaHU3MOB (DOpMUPO-
BaHUS SMUJIETICUN SIBISIOTCS ayIUOT€HHO-YYBCTBU-
TeJIbHbIE KPBICHI, B TOM uuciie JuHun KpyluimHckoro—
Mononkunoit (KM). AynuoreHHast CyaiopoKHasl ak-
TUBHOCTb (hOPMUPYETCS B XOJ1€ TOCTHATAIILHOTO OHTO-
TeHEe3a, YTO MO3BOJISIET BBISBUTh TEHETUYECKUE aHOMA -
JIMM, CBSI3aHHBIE C pa3BUTHEM amnuierncuu. OgHaKo
NOpy¥ MHOTOKPATHBIX CTUMYJSIIMUSIX TIO TIPOTOKOJY
KMHIJIMHTA 2NWJIeNTU(POPMHAs aKTUBHOCTb 3aXBaThl-
BaeT TIMMOMNYECKYIO CUCTEMY MO3Ta U KOpY, YTO MOXET
CIIYXXUTh MOJEJbIO T€HEePATM30BaHHOUN JTMMOUYECKOM
SMUJIETICUU Y YeJIOBEKA.

MpbI 1oka3aiu, 4TO B MEPBBIA MeCHI] XKU3HU YUCIIO
npoiaudepupyoImnux HeHPOHOB B TUIMIOKAMIIE KPbIC
JquHuM KM 1oCcTOBEepHO BHIIIE, UEM Y KPBIC IMHUU Bu-
cTap Mpu MeHbIIeM OOIEM KOJIWYECTBE KJIETOK, YTO
YKa3bIBaeT Ha 3aJepXKKY B (popMupoBaHuU. K KOHILY
BTOpOTO Mecsilia (GOpMUPOBAHUE TUMIIOKAMIIA Y KPbIC
KM 3aBepmiaercss. OgHaKO Y KPBICSAT M Y B3POCIBIX

Kkpbic tuHU KM 110Ka3aHa MOBBIIIIEHHAs] MUTPAIAsS
HOBOOOPAa30BaHHBIX INTyTaMaTepru4yeCKmuX HEMPOHOB B
xuryc u1 CA4 moje rurmmokamiia. O4eBUIHO, YTO I10-
BBILIIEHHBIN aOeppaHTHBIN HEMpOoreHe3 y KpbIC IUHUN
KM B oHTOT€HE3E SIBISIETCS TEHETUYECKU NeTEPMUHMU -
POBaHHBIM, COIIPOBOXIAETCSl peopraHu3aleil Hei-
POHANBHBIX CBSI3€ii, UTO MOXKET SIBIASITHCS NPUIMHOM
pa3BUTHS ayIMOTeHHOM Pe(JIEKTOPHON! SIWJIECTICUNA Y
KpHBIC M yeaoBeKa. Ha HavanbHOI ctannn (hopMHupoBa-
HUSI TeHepaJu30BaHHON JIMMOMYECKOU BIUIETICUU
npoandepaTuBHAsI aKTUBHOCTh B TMIIIIOKAMIIE KPbIC
nuHur KM noBeiieHa. I[1pu nanbHeieM KUHAJIMHTE
YMCJIO HOBOOOPA30BaHHBIX KJIETOK HE OTJIMYAeTCS OT
XapaKTEPHOIO I HAMBHBIX Kpbic. OMHaKO KUHIIUHT
MPUBOIUT K YCUJIEHUIO U DEepeHIIUPOBKA HOBOOO-
pa30BaHHBIX KJIETOK B INIyTaMaTeprudeckKre HeipOHBI
M X MOBBIIIeHHON Murpannu B xumiayc n CA4 mose
TUTIIIOKaMITa, YTO CBUIETEJILCTBYET O HaJIbHEHIIeM
YCWJICHUU peopTraHu3alMd HEMPOHAJNbHBLIX CBS3eil U
HapyllIeH1i1 B paboTe TUIIOKaMIIA.

dunancupoBaHue paborel: POD®U 19-015-00070,
roc3zagane MDD PAH.
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CPABHEHUWE MEXAHNU3MOB TUPEKIIMOHAJIBHOM CEJIEKTUBHOCTU
HEMNPOHOB 3PUTEJBHOM KOPBI
C ITIOMOIIBIO MATEMATUYECKOI MOJIEJIN

© 2020r.
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HupexuuonanbHass cenektuBHocTh (JIC) B 3pu-
TEeJIbHOM KOpe BO3HMKAET de novo, T.e. He HACIeayeTCs
U3 TIOJKOPKOBBIX CTPYKTYpP. Mexanusmsl JIC HaxoasT-
Cs B CTaIMM U3Y4YCHUSI, a MaTeMaTUIECKOE OITMCaHUe
aKTUBHOCTU IIEPBUYHOI 3PUTEILHOM CUCTEMBI — B
cTaguu pa3paboTku. B Hareit MaTeMaTyecKoil Mofe-
11 paboTa IIOIKOPKOBEIX CTPYKTYP OIMCaHAa Ha OCHOBE
GUIBTPOB, a paboTa KOphl — Ha OCHOBE 00JIee TOApOo0-
HOII MOJeNn HEMPOHHBIX MONYJISALUii. Mbl cCpaBHUIU
YeThIpe MeXaHu3Ma JUPEKIIMOHAIILHOM CEJIEKTUBHO-
ctu (J1C), Tpu U3 KOTOPHIX OCHOBAaHBI HA aCUMMETPUY-
HBIX ITPOCKIUAX B KOPY Pa3HbIX TUIIOB TaJITaMHUYCCKUX
HEPOHOB, Pa3IMYAIOIINXCS MO CICAYIOIIUM IIpU3Ha-
KaM OTBETOB: 1) ¢ 3amep:KKoi 1nbo 0e3 Hee; 2) KpaTKo
WJIY TIPOAOJIKUTENIbHO; 3) ITOCpeICTBOM on- Jinbo off-
nyteil. YeTBepThlii MeXaHU3M MPEArojaracT OTCYT-
CTBHE MOAKOPKOBOI MHGpOPMAIIMKU O TUPEKIIMOHAIb-
HOCTM U SIBJSIETCSI SMU(MEHOMEHOM BHYTPUKOPTU-
KaJbHBIX B3aUMOIEHCTBUII MEXIYy OpHEHTAllMOHHBI-
MU KOJIOHKaMu. MonennpoBaHre€ OTBETOB KOpbI Ha

JBYDKYIIMECS PEIIeTKU ITOATBEPANIIO, YTO EPBhIE TPU
MexaHu3ma obecrieunBaloT JC cpaBHUMYIO C 3KCIIe-
PYMEHTAJIbHOM, a MOIEb PEAITMUCTUYHO BOCIIPOU3BO-
IUT TaKWE XapaKTEePUCTUKU aKTUBHOCTU 3PUTEITBHOM
KOPBI KaK MEMOpaHHBIN ITOTEHIIMAI, 9aCTOTa CIIaliKOB
M cUHanTudeckue mnpoBomumoctu. IlpemnoxeHHas
MOJIeJIb BBISIBJISIET PA3HUILY MEXOYy MEXaHU3MaMU C
MOMOIIbIO CPAaBHEHUSI MHTAKTHOI KOPBI C ONTOreHe-
TUYECKHU 3aTOPMOXKEHHOI KOPOI M OTIAET MPEANOUTE-
HHE BTOpOMY MexaHu3My. B gerBeprom cirydae JIC
cnadee M MOJHOCThIO MCcYe3aeT B 3aTOPMOKEHHOM KO-
pe. Mogens nemoHcTpupyert, 9To JJC B MexaHn3Me on-
off mporcxoauT TOJILKO OJlaromapst HeJIMHEHBIM B3a-
MMOJIEAICTBUSIM Ha OpUEHTAllMOHHOM KapTe. Moeb-
HbI€ MpeacKa3aHusl MOTYT IIOMOYb ONpPENeIUTh JOMHU-
Hupyooimit MexaHusm J[C B IepBUYHOUN 3pUTEIbHOMN
Kope.

®dunancupoBanue pabotel: PODU 19-015-00183.
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POJIb KAJIBIIU-AKTUBUPYEMbBIX KAJIMEBBIX KAHAJIOB
B DODPEKTAX BYTUPATA HA COKPATUTEJIbHYIO AKTUBHOCTD
TOJICTOM KHUINKU MBIIIA

© 2020r. W. ®. Hlaiiayanos’*, 1. M. Copokuna', ®@. I'. Cutaukos!, I'. ®. Curaukosa'

! Kazanckuii pedepanvhviii yuueepcumem, Kasans, Poccus
*e-mail: ilnarshaidullov@rambler.ru

DOI: 10.31857/50044452920072498

KopotkouenouyeuHsie xkupHbie KucyioThl (KII2KK),
TakWe Kak aleTaT, IIPOIMOHAT U OyTUpAT, SIBJISIOTCS
KJTIOYEBBIMU ITPOAYKTAMM OaKTepuabHOM (pepMeHTa-
UM HEYCBanMBaeMBbIX YIJIEBOAOB XXEyIOUHO-KUIIEU-
Horo TpakTa. beuto mokasano, yto KILI2KK oka3siBaioT
BO30y:KIaroliee MJIM MHTMOUpyIollee NeiicTBUE Ha CO-
KpaTUTEJIbHYI0O aKTUBHOCTb. OTHAKO MEXaHM3Mbl UX
BJIWSTHUSI HA MOHHBIN TPAHCIIOPT HeU3BeCTHEL. 1lenbio
Halllero MccjieaoBaHus OblIa OlleHKA BIUSHUS OyTU-
paTa HaTpHusI Ha COKPaTUTEIbHYIO aKTUBHOCTbh TOJICTOI
KUIIKY MBIIIYA IPpUA OJIOKMPOBAHUU KaJIbIIN aKTUBU-
pyeMbIX KanneBbIX KaHasioB (BK-kaHanos).

Cua coKpallieHHsT CETMEHTOB TOJICTOM KUIITKI MBI-
1Y JUTMHOM 5 MM PETUCTPUPOBAIIACH B UBOMETPUUECKIX
yclioBUsiX. B TedeHMe Bcero SKCIIEpUMEHTa IperapaT
OMBIBAJICSI a3pMPOBAHHBIM pacTBopoM Kpebca.

B koHTposie yacToTa CMOHTAHHBIX COKpallleHU
CerMeHTa TOJICTOM KUIIKM cocTaBuia 2.1 & 0.16 cokpa-
IIEHWI B MUHYTY, CPEIHSSI aMIUIMTyJa CIOHTaHHbBIX
cokpateHuii 1.01 + 0.07 r. Ins pasapaxkeHust mpena-
paTta WCMOJIB30BIM KapOaxOJdWH B KOHIIEHTpAIIUU
1 MKM, HeCeJIEKTUBHBIN arOHMUCT XOJMHOPELETITOPOB,
KOTOPBIi1 BbI3BIBAJI IJIUTEIbHOE COKpallleHUe CerMeH -
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Ta KMIIKW, CPECOHAA aMIUIUTyJa KOTOPBLIX COCTaBHJIa
1.85+0.09r (n=5).

Anmukanus OyTupaTa HaTpusl B KOHIIEHTpallUn
10 MM mpuBoauiia K 3HAYUTEIbHOMY CHUKEHUIO Ya-
CTOTHI ¥ aMILJINTYIbI CHOHTAHHBIX Y BEI3BaHHBIN Kapa-
0aXOJMHOM COKpAaTUTEIbHOM aKTWBHOCTHU. MHATMON-
Top BK-KaHaJIoB — TeTpasTWJIaMMOHMI1 B KOHLICHTpa-
mur 1 MM yBenuumBajgl TOHUYECKOE HAIIPSDKEHUE
npenapata (n = 5, p < 0.05), a ammuiitryna u yactora
CITOHTAHHBIX COKpAaIlleHWid JOCTOBEPHO HE M3MEHSI-
muchk (n = 5, p > 0.05). B ycnoBusix MHruOMpoBaHUS
BK-xananoB a¢gdekT OyrupaTra Ha TOHWYECKOE Ha-
MNpsDKeHUE W aMIUIUTYQy CIIOHTAHHBIX COKpallleHWiA
OBLIM BBIpaXXeHBI B MeHbllIell ctenieHu. I1pu aToM uH-
ruorMpoBaHus KapOaxoJMH-BbI3BAHHBIX OTBETOB HE
IIPOUCXOAUIIO.

Takum o6pa3oM, OBLIO MPEATOXKEHO, UYTO aKTHBa-
g BK-xaHanoB saBnsgeTcss OoOHUM U3 MeXaHU3MOB
JIeHCTBUS OyTHUpaTa, OMOCPEAYIOIIUX €0 UHTMOUPYIO-
muit 3@eKT Ha COKpaTUTEIBbHYIO aKTHMBHOCTH, 3a
CcYeT TUMEPITONSIPU3AIN TIaTKOMBIIIIEYHBIX KJIETOK
TOJICTOT'O KMIIIEYHMKA.

®dunancupoBaHue padbotsl: PODH 19-315-90084.
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NCITIOJIb3OBAHUE METOJAUKN PEITNCTPALINN
BHYTPEHHEI'O OIITUYECKOI'O CUT'HAJIA JJIA JETEKIINA
1 O CAHUA BBI3BAHHOWM DIWIENTU®OPMHON AKTUBHOCTU
B HOBOPOXKJIEHHOM MOS3I'E

© 2020 r. JI. C. IlIapun3aunosa'-*, A. fIkynosa', 1. Peuanos', M. Munieoae'?3
! Kazanckuii pedepanvhuiii yuusepcumem, Kasann, Poccus
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DOI: 10.31857/S0044452920072504

HeonatanpHblii niepuon MHOABEPKEH BBICOKOMY
PUCKY BO3HUKHOBEHUSI CYIOPOXHONM SIMJIEIITUYC-
CKOW aKTUBHOCTU. B ¢BS31 ¢ 3TUM, MOUCK HOBBIX IO/~
XOHOB U OMNMCAHUE MEXaHM3MOB, JIeXKAalllMX B OCHOBE
HEOHAaTaJbHOI 3MMIenTU(MOPMHOM aKTUBHOCTHU, OT-
HOCSITCS K aKTyaJIbHBIM 3aga4aM. MeToI perucTpaluu
BHYTpeHHero onrtudeckoro curHajia (BOC) panee nmo-
KazaJjl BEICOKYIO 3(p(EeKTUBHOCTh B OIIpeIeICHUN aK-
TUBHBIX YYaCTKOB B HEPBHOM cUCTeMe, a TakKXKe JJIst
ONMCaHUS WU3MEHEHMI KpOBEHAIIOJIHEHUS, YPOBHS
OKCUT€HALIUM KPOBU U TKAHEBOM KOMITOHEHTHI. MEI
npeanoaoxuian, uto Mmeronuka BOC MoxeT OBITh 2¢h-
deKTUBHA IS JeTEKIUM odara SIWIENTUYECKOM aK-
TUBHOCTH B pa3BUBalolIeMcsl HeoKoprekce. s Toro,
YTOOBI MPOBEPUTH HAIIly TUIIOTE3Y, MBI UCIIOIb30BaIN
Mozeb 4-aMUHONUPUINH-UHIYLMPOBAHHHON BSITN-
JIEITUYECKOI aKTUBHOCTY Ha KpbIcax Bo3pacTa p7—11.
[ yTouHeHUsI BpEeMEHM TeHepalluyd SIIeNTUYe-
CKOIl aKTMBHOCTH IIPOBOJIMJIACH 3JIEKTPODU3NOIOrU-
YyecKagd 3alliCh ¢ IIOMOIIBI0O MHOTOKAHAJIBHOIO JJIeK-
Tpoja. Pe3ynbTaThl 3KCIIepUMEHTOB ITOKA3aJIu, YTO O -
HOKpaTHasi MHBbEKLMS IIpUBOAWIA K IIOSIBJIEHUIO
MHOXECTBEHHBIX, MOBTOPSIOIINXCS SIIM30J0B 3IIU-
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JIETITUYECKOM aKTUBHOCTHU, (6.7 + 0.8 s3nm3010B B Te-
yeHUU 1.5 4yacoB Iocjie MHBEKIMU), IIPU 3TOM ILIO-
1aab pacnpoctpaHeHus nocturana 4.3 + 0.3 mm. Ilep-
BBIii MKTaJbHBIN 31301 HAOJI0OaJICs C 3adePKKOM B
HECKOJIbKO MUHYT (7.6 £ 1.7 MUH) TToClIe UHBEKIINU
srmytenitoreHa. IlpoBeneHHBI aHaNIM3 perucTpaliuu
BOC noka3zai, uto B 96,1% ciydaeB, ayekTporpadude-
cKasl snuJenTuyeckass aKTMBHOCTb COIPOBOXIAIACh
uaMmeHeHusimu BOC. CpenHsii TpOAOKUTENbLHOCTh
smtenrtmdeckoro BOC cocrasisgima 334.8 = 42.8 ¢, uto
HE3HAYUTEILHO OTIMYAJIOCh OT IPOHOKUTEILHOCTHA
SIMJICTITUYECKON aKTMBHOCTH, 3aperuCTpUpPOBaHHOMN
snekTporpadudyecku (326.2 = 20.9 ¢). Ananuz BOC
TakxKe MoKasajl, YTO MEeCTO ero reHepaluy HaxXOauTcCs
B HEIIOCPENCTBEHHOII OJIM30CTH OT MeCTa BBEICHUS
srmjieniToreHoB. Ha ocHOBe BhIIIETIEpeYUCICHHOTO
MBI TIpeanojiaraeM, 4ro Metonuka BOC obGnamaeT BbI-
COKOI 3(p(PeKTUBHOCTHIO B ONpeNeJICHUN MecTa reHe-
palyy SMWIENITUYECKO aKTUBHOCTU U B OIIMCAaHUM ee
MIPOCTPAaHCTBEHHO-BPEMEHHBIX XapaKTePUCTHUK.

®dunaHcupoBanue pa6oTel: PH® 16-15-10174.



KYPHAJI DBOJIIOLIMOHHOH BHOXUMHH H ®U3HOJIOTHH, 2020, mom 56, Ne 7, c. 713

MATEPUAJIbI KOH®EPEHIINN

N IIKOJIbI

DIEKTPOPU3NOJOTNYECKAS PETUCTPAIINA
HEWPOHAJIBHOM AKTUBHOCTHU B OYATE DITWJIEIICUMN,
BBI3BAHHOM WHBEKIIMEN 4-AMUHOIIUPUIVNHA

© 2020 r. JI. C. IlIapunsaunosa'-*, A. fIkynosa', 1. Peuanos', M. Munieoae'->3
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HeonartanbHast ¢okanbHast >IMIENICUS SIBIISICTCS
HauboJee pacIpocTpaHeHHON (OPMOit 3MUICTICUU B
pa3BuBarwllieMcsi Mo3re. Hanmuuue snujienTUdecKoi
aKTUBHOCTU MOXKET BBI3bIBAaTh N3MEHEHUS B pa3BUBa-
IOLIIMXCSI HEPOHAIBbHBIX CETSX, YTO OyAET UMETh Hera-
TUBHBIEC TIOCJIENCTBUS B OyayiieM. B cBs3u ¢ aTuM,
paHHSISI TMarHOCTUKA Y IIOHUMAaH1e MEXaHN3MOB, JIe-
JKalllMX B OCHOBE HEOHATaJIbHOM SMUJIETICUU, SIBIASIETCS
aKTyalbHOU 3amaveil. B HacTos1el paboTe Mbl MOMBI-
TaJIUCh OTBETUTh Ha 3TOT BOIIPOC, MCIIOJIL3YsI MOIEIb
BBI3BAHHOM 3MWJIENTUYECKON aKTUBHOCTU B pa3BHBa-
I01IeMCSI MO3Te HOBOPOXKIEHHBIX KPbIC. DIUIeNITUYe-
CKasl aKTUBHOCTb, BBI3BaHHas JIOKAJIbHOIT MHBEKIIMEH
cMmecu 4-All (100 MM) u GukykyanuHa (1 MM), peru-
CTpUpOBajach MHOTOKaHAJIbHBIM 3JIEKTPOAOM, pa3Me-
IIEHHBIM B SIMJIEIITUYECKOM odare, KOTOPbIi oIpeae-
JISJICSI C TOMOIIIBIO pa3paboTaHHOTO HAaMU MOAN(UIIN -
pOBaHHOTO MeToJa pPErucTpaliii  BHYTPEHHETO
ontnyeckoro curHana (BOC). Ilocie omHOKpaTHOTO
BBEICHUSI CMECHU SIMJIECNITOI€HHBIX MpernapaToB Ha-
OMIONaIICh MHOTOKPATHO TOBTOPSIIOIIMECST SIM30/bI
BBI3BAaHHOM 3IIeNTU(MOPMHOM aKTUBHOCTH (110 17 3111~

30[I0B, Cp. KOJTMYECTBO 3MMU30A0B cocTaBuio 8.4 + 0.96,
c gactotoit 4.09 = 0.46 smmzomoB/4ac). CrekTpaiib-
HBIM aHaJIW3 BBI3BAHHOM SMWIENTUYECKOM aKTUBHOCTHA
MoKaszajl MPOrpecCUBHOE YBEJIMYEHNE MOIIHOCTUA MK-
TaJIbHBIX Pa3psiioB (MOIITHOCTh MEPBOrO 3IM301a CO-
crasisiia 2.59 £ 0.58 x 103 MB?/I'1, mocjieIHETO 3130~
na 13.9 &+ 8.3 x 103 MB?/I'y). YacTora MonyasiiuOHHBIX
pa3psiioB B IpeleiiaX OJHOrO MKTAaJIbHOIO 3IM304a
MIPpU Pa3BUTUM SMIECIITUYECKOIT aKTUBHOCTH HE U3MeE-
Hsnach (it nepBoro snu3ona-1.22 *+ 0.19 I'u, aist mo-
ciemHero-1.25 = 0.14 I'o). Habmronamochk yBeandaeHue
aMIUIATYIbBl TOMYJISIIMOHHBIX BCIUIECKOB BO BpeMms
skcriepumenTa (¢ —0.24 £ 0.03 mB B nepBoM 3nmu3oe
1o —0.4 = 0.07 mB B necstom anuzonae). Haiu pesyiib-
TaTbl JIE€MOHCTPUPYIOT: a) 3(PHEeKTUBHOCTh METOIUKM
BOC nns onpeneneHust moaoxXeHus oyara (QOKaJIbHOK
SIIMJICTITUYECKON aKTUBHOCTU, a TakkKe 0) BBICOKUIA
noreHnuan 4-All BBI3BAHHON SHMICOTUYCCKON aK-
TUBHOCTH KaK MOJCIN M3YyYeHUsI XPOHUYCCKOM HEO-
HaTaJIbHOM SMIWJICTICUU.

dunancupoBanue pabotel: PH® 16-15-10174.
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PETYJIAIINA MUKPO-PHK-3ABUCUMbBIX MEXAHN3MOB PEI'YJIALINU
MHNO3NHOBOI'O ®PEHOTHUIIA KAMBAJTIOBU/JIHBIX MBIHII]
3A CYET OIIOPHOUN A®O®EPEHTALINA

© 2020r. K. A. IIIapao’*, . U. JIseosa', C. A. Teiranos!, b. C. Illenkman!
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CKeJleTHBIE MBIIIILIBI COCTOSAT U3 MeIJIeHHbIX (TUT I)
u ObIcTpBIX BoI0oKOH (Tum 1I). I1pu ycTpanenun onop-
Hol adpdepeHTanIMM, HATIPUMEDP, TIPY BBEIBEIIIMBAHWH,
B MOCTYPaJIbHBIX MBIIILAX CHUXXAETCS MPOLIEHT BOJIO-
KOH MEJIJIEHHOTO TUTIA, a TAKXKe YXYAIIaIOTCI OKUCIIU -
TeJIbHbIE CITOCOOHOCTU MBIl [Ipy TpaHCcKpunumuu
MPHK reHa memieHHON M30(DOPMBI TSIKENBIX HEenei
muo3uHa (tun I) xoskcmpeccupyercst Mukpo-PHK
208. Hannas mukpo-PHK aktuBupyeT CHUTHAJIBLHBIN
nytb myh7b/Mukpo-PHK-499, koHTposupyoimii
9KCIIPECCUIO Psijia TEHOB, ONPEAEISIONIMX MeIJIEHHBI
(eHOTUIT MBIIIIEYHOTO BOJIOKHA, a TaKXe T€Hbl OKUC-
JINTEJIbHOTO MeTaboI1M3Ma, TaKMe KaK KJIoYeBOU pery-
JIITOp MUTOXOHApHalbHOTO 61oreHe3a PGClalfa. Ha
OCHOBaHUM 3TUX JAHHBIX MBI TPEAMNOJOXUIU, YTO
BOCCTaHOBJIEHME OIOpHOU addepeHTalluu y BbIBe-
IIEHHBIX XXUBOTHBIX 32 CUET MEXaHUYECKOUN OMOPHOI
CTUMYJISILIMU TIPUBENET K MPEeIOTBPALIEHUI0O UHAKTU -
BalMM JaHHBIX MUKpO-PHK 3aBUCUMBIX CUTHAJILHBIX
MyTe U UX MUIIeHel 1 K BOCCTAaHOBJIEHUIO MUTOXOH -
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JIpuajgbHOro 6uoreHesa. CaM110B Kpbic JUHUU Bucrap
pas3faeNviii Ha TPU TPYIIILLI: BUBapHOTO KOHTpOJIs (C),
7-cytrouHoro BeiBemnBaHus (7HS) u 7-cyTo4HOTO BBI-
BEILIMBAHUS C OMIOPHOM MEXaHUYECKOW CTUMYJISLIUEH
crorr (7THS+PMS). Ilocine 7 cyToK BBIBEIIMBAHUS B
KaMOaJTOBUIHBIX MBIIIIAX KUBOTHBIX B CPAaBHEHUU C
rpynmoil C J0CTOBEPHO CHM3MUJIOCH CONepXKaHUe
MPHK mmosnna tuna I, PGClalfa u MPHK myh7b,
mukpo-PHK 499, a takxke MPHK Mumeneit PGClalfa
U psiia MUTOXOHIpUAJIbHBIX TeHOB. B rpyrmne ¢ mexa-
HUYECKOM OMTOPHOM CTUMYJISILUEN BCE 3TU UBMEHECHUS
OBUTH JOCTOBEPHO IIpedoTBpalneHbl. TakuM odpa3om,
BOCCTaHOBJIEHWE OTopHOl addepeHTanim Ha (doHe
BbIBEIIMBAaHUS TPEIOTBpAIlaeT KaK CHUXEHUE TpaH-
ckpurnunu MPHK MuosuHa tuna I, Tak U cHUXXeHue
MUTOXOHApPUAJIBHOTO OMOreHe3a.

®dunHaHcupoBaHue pabdotel: PODU 17-29-1029,
roc3aganue UMBII 'HILI P® PAH.
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JNHAMMUMKA BDKCIIPECCHUU TEHA D2 PELHEIITOPA JTO®PAMMUWHA
B MOS3TI'E IOBEHMWIBHbBIX KPbBIC
ITOCJIE SITMJIEIITUYECKOI'O CTATYCA
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Brenenne. D2 peuenitopnl JopaMuHaA MOTYT BHO-
CUTH OIpelelIeHHBIN BKiad B ()OpMUPOBAHUE,/TIOIAB-
JIeHHWe STMAeNTU(GOPMHOI aKTUBHOCTU, OIHAKO HesIC-
HO KaK BO3HUKHOBEHME 3NWICHTU(POPMHOM aKTUBHO-
CTU BIUSIET Ha 3KcIpeccuio reHa D2 peuentopa. Llenb
paboTHI — U3yYeHHEe OCOOEHHOCTENM IKCIIPECCUM IreHa
D2 penenrtopa modamMuHa B MO3T€ KpPbIC B MOACIU
ocTporo artenTudeckoro craryca (9C), BBI3BAHHOTO
BBeleHUeM neHTtuaeHteTpasoa (ITT3).

MeTtoapl. PaboTa BeITTONTHEHA Ha 21-THEBHBIX KPBI-
carax-camiax Bucrtap. 9C uHaynMpoBaiu BBEAEHUEM
IIT3 (70 mr/xT, B/6), KOHTPOJHLHEIM XMBOTHEIM BBO-
mm pmuspactBop. Comepxkanne MPHK koportkoro
(D2S) u mnunaHoro (D2L) crnnaiic-BapuantoB MPHK
D2 peuenitopa onpeaeisiiv ¢ ITOMOIIBIO KOJIMYEeCTBEH -
Hoit OT-TTLP wepe3 3 1 24 4, 3 1 7 nHei mociie DC.

Pe3syabTatel. B MenuanbHo npedpoHTaIbHON KO-
pe HabJioganoch CHUXEHUE CONepXKaHWUs IJIMHHOM
(D2L) nzodopmer MPHK D2 penienitopa nmodamuHa
gepe3 Tpu vaca nocie [1T3-unnynupoanHoro DC 1o
CPaBHEHUIO C KOHTPOJIbHOM TPYIIIOi, OOHAKO YXKe ye-
pe3 CYTKM €ro ypoBe€Hb BO3pacTal U He OTJIUYaJICs OT
KOHTPOJIbHOI IpyMIibl. B BUCOYHOIT KOpe, amuraane u
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JIOp3aIbHOM TUITITIOKAMIIE He BBISIBJICHO BJIUSTHUS 311 -
JIENITUYECKOTO cTaTryca Ha copepxanue MPHK
crutaiic-BapuanToB D2 penienrtopa. B otnimame ot nop-
3aJIbHOI, B BEHTPaJbHOII 00JIACTM TUIMIIOKAMIIA Ha-
OJIrOAJIOCh YBEIMUeHNEe CoAepKaHUsI 00enX n3ogopm
MPHK D2 peuenropa yepes cyrku nocie IIT3-unmy-
mupoBaHHOTO DC IO CpaBHEHUIO C KOHTPOJIBHOI
TPYIIION, OJHAKO UX YPOBEHb CHIDKACTCS OO YPOBHS
KOHTPOJBHBIX JKUBOTHBIX K 7-MY ITHIO TIOCJIE CYIOPOT.

BwiBoapl. Ommicana nuHaMnka cogepxkanust MPHK
JUIMHHOM 1 KopoTKoii n3odopm D2 peuteritopa noda-
MUHA B pa3IMYHBIX O0OJIACTSIX MO3Ta HEIOJOBO3PEIIbIX
kpeic mtocne I1T3-unpynupoBannoro DC. Hauboree
sIpKME U3MEHEHUST OOHapy>KeHbI B BEHTPaJIbHOU 001a-
CTU TUIIIOKamma 4depe3 cyTku mocie DC. BeposTHo,
9TH M3MEHEHUSI HOCSAT KOMIIEHCATOPHBIM XapakTep,
TaK KaK CUMTaeTcs, 4To aKkTuBauus D2 pelienTopoB B
TUIIIOKaMITe 001agaeT IMIPOTUBOCYIOPOXKHBIM 3 heK-
TOM.

dunancupoBanue paboTel: PHD 16-15-10202,
A.Tl. IBapn — ctunennus Ipesnnenrta Poccuiickoit

®enepaniin MOJIOABIM YYEHBIM M aclUpaHTaM Ha
2019-2020 rr. (CI1-743.2019.4).
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IMPOJIYKIIUA CILIAIC-BAPUAHTOB MPHK D2 PELEIITOPA TO®AMMWHA
IMPU JUCOYHKIIMU MEIUAJIBHON MPE®POHTAJILHOM KOPBI MO3TA
KPBIC B MOJIEJIM HEOHATAJIbHOM ITATOJIOTUU
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Beenenne. HeratuBHbie (haKTOpHI B paHHEM OHTO-
reHese MoryTt Hapyiath pa3sutne [LITHC 1 BecTn K 110-
BBIILIEHHOMY PUCKY BO3HUKHOBEHUSI HEPBHO-TICUXU-
Jyeckux AUCGYHKIUI B manabHeiimei xxu3au. OoqHuM
M3 MEXaHM3MOB TaKUX HapyILICHUI CUYUTAETCS MOBpe-
KIIEHVE MPOILIECCOB CO3pEeBaHUs TohaMUHEPTrUIECKOH
cucteMsl. Llenb paboTH — OlleHKA ITOBEACHUYECKMX Ha~
pYIIEHU W colepKaHUsS B IIPedPOHTAIBHOM KOpe
Mosra uszodopMm D2 penenrtopa modamuua (D2S u
D2L) y kphIc TTocjIe XpOHNYECKOTO ITOBBIIIICHUS YPOB-
HS TIpoBOCTIATUTENbHOTO ITnTOKMHA WJI-1P B TeueHue
3-ii HeeIu XXKU3HU.

MeTtoapl. PaGoTta BBIMTOJTHEHA Ha KpbICSITax-caMIlax
Bucrap. UJI-1B BBommnum ¢ 15—21 mau xxusHu (1 MKT/KT,
B/0), KOHTPOJBbHBIM XKMBOTHBIM BBOAMIN (DMU3PACTBOP
U ocTaBisiii MHTakKTHIMU. Conepxanne MPHK D2S
n D2L penenTopa oIpenessid ¢ IOMOIIbIO KOJTMYe-
ctBeHHoit OT-TILP, pabouyro maMsTh TECTUPOBAIN B
Y-006pa3HoM 1abupuHTe y IIpe-, Mepu- U mocTnyoep-
TaTHBIX KPBIC, 9aCTh B3POCIBIX XKMBOTHBIX OOyYayin
YCJIIOBHOMY pedJIeKCYy aKTUBHOTO M30eTaHus].
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PesyabraTel. YBenumuenue yposHst UJI-1p B panHeM
BO3pacTe MPUBOAUT K IOJTOBPEMEHHOMY Ne(MUIIUTY
paboyeit maMsIT, BO3HUKAIOIIEMY Y HETTOJIOBO3PEJIbIX
>KMBOTHBIX, @ TAKXKE HapyllIaeT BO3PACTHYIO IUHAMUKY
sKkcrpeccun reHa D2 penentopa modaMmuHa, IIpUBOIS
K noBbimeHHOMY cooTHolirennio MPPHK D2S/D2L B
MeaualibHOU npehpOoHTATbHON KOpe KPbIC-MOAPOCT-
KOB, HO He B3pOCIbIX XXUBOTHBIX. BBenenue WUJI-1P B
paHHEM BO3pacTe OTMEHSET peaKIUI0 CHUXXEHUS CO-
nepxanuss MPHK D2L peuenropa, cBsI3aHHYIO C TIPO-
IIECCOM BBIPAOOTKM YCJIIOBHOTO pediekca aKTUBHOTO
n3beraHusi, B JaHHOHN 00JIaCTH KOPbI MO3Ta B3POCIbIX
kpeic. BBIBOJIbI. Jlucperymsims 3KCIIpecCcUM TeHa
D2 peuentopa nodaMuHa Ha ypOBHE OTAEIbHBIX
criaiic-BapuaHTOB MOXET OBbITh BOBJIeUeHAa B MeXxa-
HU3MBbl (POPMUPOBAHUSI KOTHUTUBHOTO AeUIIUTa
BCJIEACTBUE aKTUBALIMM UMMYHHOM CUCTEMbI B paHHEM
MOCTHATaJIbHOM OHTOTEHE3E.

dunancuponanue padotel: PODU 16-34-00873.
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OKCH/JI A30TA KAK BTOPUYHBbI1 MECCEH/IKEP
T'PABUTALIMOHHOTI'O KOHTPOJISI IIOCTYPAJIbHOM MBIIIIIbI
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st wmccnemoBaHuwss omopHoi addepeHTaM
N.b. Ko3noBckoit OB pa3paboTaH METOJ MeXaHWYe-
CKO CTUMYJISIIMK OIOPHBIX 30H CTONBI Ha (DOHE MO-
IeIMPYEeMOM HEeBECOMOCTH. TaKoii IoaXo MO3BOISICT
NpeaoTBPAaTUTh HEraTMBHBIE M3MEHEHUST IIUTOCKEIe-
Ta, MUO3MHOBOTO (peHOTUIA U Pa3MEPOB MOCTypasib-
Hoit mbrmsl (Grigoriev et al., 2004; Shenkman et al.,
2004). ITpn 3TOM TIpeIOTBpAIIacTCsI CHIKEHME COIep-
>KaHus HelipoHanbHOI NO-cuHTa3bl. MBI peanoso-
KWJIM, 9YTO MoAAepKaHUe onTUMaIbHOTO YpoBHSI NO B
aKTUBHOII KaMOaJOBUIHOI MBIIIIE OO0eCIIeYnBaeT
CTaOMJIBHOCTh KJIIOYEBBIX CUTHAJIbHBIX IIyTei, ee
CTPYKTYpy M MexaHuKy. IIpn mcrionb3oBaHMU OMIOp-
HOW CTUMYJISIIMU Ha (POHE 7-CYTOYHOM pas3rpy3Ku y
KPbIC YAAJI0Ch TIPENOTBPATUTh CHUXEHHE PUbOCO-
MaJIbHOTO OMOreHe3a, K/IIOUYEBBIX MapKepOB peryiIsi-
Uy cuHTe3a Oenka, akcnpeccuun PGCla u usmeHe-
HUI MUO3UMHOBOro (peHoruna. st oqHONW W3 Tpym
JKMBOTHBIX MBI COYETAJIM OIOPHYIO CTUMYISLIUIO U

BBeJIeHUE MHTUOUTOpA CUHTa3bl OKCUAA a30Ta. Y KU-
BOTHBIX, MOJBEPTHYTHIX OMOPHON CTUMYNISILIUU, CO-
nepxanue NO B MBIIIIE COOTBETCTBOBAJIO YPOBHIO
KOHTPOJISI, B TO BpeMsl KaK MPU MOJIeJIMPOBAaHUU HEBe-
comocTu conepxxanue NO OBIJTO 3HAYMTEIBHO HITKE.
ITpumeneHue nHrMOUTOpPa HA (hOHE OMOPHOU CTUMY-
JIMU CHUXano comepxaHue NO 10 ypOBHSI BbIBe-
IIEHHBIX XWBOTHBIX. [IpemoTBpallieHUsT M3MEHEHUIA
rokasaTeJsieit perysiiiuyu cCuHTe3a 0eJjika, a TakxKe Ouo-
reHesza pubOCOM B 3TOM cliydyae He ObLI0. DTO Xe Kaca-
ercda u ypoBHS skcnipeccun PGClo n ctabniabHOCTHA
MUO3UHOBOro heHOTHIIA.

Takum obOpazom, u3aMeHeHus: ypoBHsI NO, o0y-
CJIOBJICHHBIE YPOBHEM COKPATUTEIbHOI aKTMBHOCTU
MBIIIIIBI MOTYT CIY>KUTh CUTHAJIOM IIJISI IEPECTPONKM
€€ PeryJISITOPHBIX CUCTEM IIPU U3MEHEHWU T'paBUTALIM -
OHHO cpenpbl.

dunancupoBanue padbotel: PODU 17-29-01029.
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MUO3NHOBBIN ®EHOTUII CKEJIETHON MBIIIIIBI:
CUTHAJIBHBIE MEXAHMU3MBbI INIACTUYHOCTH
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CKeleTHBIE MBIIIIEI 0Opa30BaHbl BOJJOKHAMM pa3-
HOIO TUIIa, KOTOPhIE PacmojaraloTcs MO3aundYHbIM 00-
pa3oM U pasanyaroTcs GyHKIIMOHAIBHBIMU CBOMCTBA-
MU. “MemieHHBIE” BOJIOKHA OT/JIMYAIOTCSI BBLICOKOU
CTENEHbIO YCTOMYMBOCTU K YTOMJICHUIO U OOJIBIION
MPOIOJIKUTEJIBHOCTBIO COKpAIIlEHUsI, HO TIOHUXKEH-
HOM MaKCHMMaJIbHOM CUJIOM M CKOPOCTBIO COKpallle-
HU. “BBICTpBIe” BOJTOKHA 00J1a1af0T BEICOKOI CKOPO-
CTBIO U CWJIOM COKPAIIIEHUS, HO BBICOKOI yTOMJISIEMO-
cThl0. B mocnenHue aecITUiIeTrsI CTajlo U3BECTHO, YTO
BCE OTU CBOMCTBA OIIPEACIISTIOTCS MpeodlafaHueM TOMN
WIM WHOH u30(OpMbI TSDKEIbIX ILerneit MHUo3uHa
(TLIM), T.e. MUO3UHOBBIM (peHOTUIIOM. I1pu XpoHU-
YeCKOI IMOBBIIIEHHON aKTUBHOCTU (HM3KOYaCTOTHAs
CTUMYJISILIMSI, XpOHUYECKasl Harpy3Ka Inpu yIJaJeHUU
CHUHEpPTUCTa U ApP.) YacTh OBICTPBIX BOJIOKOH IIpeBpa-
IIaeTCs B MEAJICHHbBIE 32 CYET U3MEHECHUIT MHTCHCUB-
HOCTH DKCIIPECCUU MUO3UHOBBIX TeHOB. IIpu rpaBuTa-

LIMOHHOM pa3rpy3ke B KOCMUYECKOM TOJIETe U MOJe-
JIUpyeMOil MUKpOTpaBUTallMM Ha 3emye 4acTb
MEJIEHHBIX BOJIOKOH TpeBpalllaeTcsi B ObICTpble 3a
cueT U3MEHEHWIT MHTEHCUBHOCTU 3KCIPECCUU COOT-
BETCTBYIOIIMX F€HOB B MMOCTYpPaJIbHOI KaMOaTOBUIHOM
MBEIIILe m. soleus. B nekium OymyT pacCMOTpPEHHBI (e-
HOMEHOJIOTHSI U MEXaHU3Mbl U3BMEHEHU T MUO3UHOBO-
ro geHoTUna B YyCIOBUSIX XPOHUYECKOU MBIIIEUHOM
aKTMBHOCTU Y TPaBUTALIMOHHOI pa3rpy3Ku, a TakKXe
TUIOTE3bI 00 U3MEHEHUN MOJIEKYISIPHBIX MEXaHU3MOB
PETYJISILIMU DKCIPECCUU MUO3WHOBBIX T€HOB, TaKUX,
KaK MHTMOMPOBaHWE CUTHAJIBbHOIO MYTU KaJblIMHEN-
pud/NFATcl, poarb AM®-npoTeMHKWHA3BI, 3IUTe-
HOMHbIE M3MEHEeHUsI, paboTa crneludUuIecKuXx MUK-
poPHK.

®dunHancupoBaHue pabotel: PH® 18-15-00107.
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OBOJIOIMNOHHBIE ACIIEKTbI BOCXOX/IEHWA
CIIMHHOI'O MO3T'A MJIEKOIINTAIOIIINX
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CnunHoit mo3r (CM) — cioxHass HeWpoHHas
CTPYKTYpa, Tiepeaaloliasi CUTHaJIbl OT TOJIOBHOTO MO3-
ra pa3JIM4YHbIM CUCTEMaM OpraHu3Ma, HO CliocoOHas 1
K CaMOCTOSITEJIbHOMY YITPABJIEHUIO JIOKOMOLIUEH, MO-
CTypaJbHOMY W BHCLepaJIbHOMY KOHTpoJiio. bosee
OBICTPBIM POCT MO3BOHOYHMKA MO cpaBHeHUI0 co CM
MpeHaTaJbHO U B paHHUI MOCTaHATAJIbHbBIN TEePUON
OPUBOAUT K TOMY, UuTo CM MJIEKOTIUTAIOIINX 3aHUMA-
€T TOJIbKO YacCTb MO3BOHOYHOTO KaHaJia, YTO HAa3bIBalOT
“BocxoxneHuem” CM. Ipexnae HaMu ObUT TTPeII0KeH
MOJXO/, 3aKJII0YAIOIIMICS B HOPMUPOBKE aOCOTFOTHBIX
JIUIMH cerMeHTOoB CM Ha JUIMHY BTOPOTO TOSICHUYHOTO
no3BoHKa (Shkorbatova et al., 2018). Takast HOpMUPOB-
Ka M03BOJIMJIa TIPOBECTH Ha OCHOBE COOCTBEHHBIX 1 JIU -
TepaTypHbIX JaHHbIX METAaHAJIU3 OTHOCUTEbHBIX pa3-
MepoB cerMeHTOB CM u cternieHu BocxoxxaeHuss CM y
TaKWX BUIOB, KaK OMOCCYM, €X, KpPOJUK, KOIlIKa, CO-
0aka, KpbIca, OBlIa, Mecell, HopKa, MaKak-pe3yc U ye-
JIOBEK.

ITokazaHo, 4yTo Ha cTeneHb BocxoxaeHuss CM Biu-
sieT He COOCTBEHHO MOJIOXEHWE BUAA Ha BOJIIOIIMOH-
HOM JiepeBe, a Habop (paKTOpOB, B YaCTHOCTU, CBSI3aH -
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HBIN ¢ amanTamnuei Buaa K ero cpene ooutanusi. K ta-
KuM (pakTopaM MOXHO OTHECTHM oObecIieucHUe
BO3MOXHOCTH 3aIlIATHOI MO3bI MyTEM CBOpPAYMBAHUS,
HEeOoOXOAUMOCTb YIIPABJICHUS JIUHHBIM XBOCTOM, HeE-
00XOIMMOCTh aKTUBHOM JIOKOMOIIMM B PaHHUIA IIOCT-
HaTanbHBINi ntepuon. [IpenroioXuTeabHoO, e1le OMTHUM
dakTopoM, BAMSIOIIUM Ha pa3zButue CM, sBisieTcs
OTHOIIIeHHEe 00beMa KOPKOBBIX 30H, OTBEUYAIONIMX 3a
yIIpaBjJeHUE IBMXKEHUEM, K 00IlIeMy 00beMy HEOKOP-
tekca (Nudo, Masterton, 1990). Tak, KpoJIMK UMeeET
OrpaHMYEeHHOE OIOCPENOBAaHHOE YIIPaBJICHUE 3aIHU-
MU KOHEYHOCTSIMM 4Yepe3 KOPOTKMI KOPTUKOCIIM-
HanbHBINA TpakT (Osofsky et al., 2007), okaHYuBaI0-
IIMIACS B IEITHOM OTOEI€, HO OTHOCUTEIbHO JJIMHHBIA
CM, oKaHYMBAIOIIMICSI B BEPXHEKPECTIIOBOM OTIEJIE
(Farag et al., 2012). HanmpoTus, BEICOKMIT OTHOCUTEIIb-
HEBIII 00BEM MOTOPHBIX 30H HEOKOpTeKCa MOXKET
o0ycinaBiIMBaTh BHICOKUIA YyPOBEHb BOCXOXIECHUS Y
kpbic (Gilerovich et al., 2008) Mo cpaBHeHUIO, Ha-
npumep, ¢ Koikoit (Shkorbatova et al., 2018) u omo-
ccymoMm (Voris, 1928).

®uHaHcupoBaHue padoTsl: PODU 19-015-00409A.
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VYAUBUTEJIBbHBIA MUP TOHAIOTPOIIMHOB U UX PEILIEIITOPOB:
HOBBIE MEXAHN3MbI, HOBBIE PEI'YJIATOPbI, HOBbIE MUILIIEHU
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T'oHanoTpoNUHBI ABASIOTCS KJIIOUEBBIMU PETYJISITO-
pPaMU MY>KCKOU 1 )KEHCKOM PEITPOAYKTUBHBIX CUCTEM Y
YyeJioBeKa M OOJILIIMHCTBA APYTUX TTO3BOHOUHBIX XXU-
BOTHBIX. OT MHTEHCUBHOCTU MPOAYKIIMU TOHATOTPO-
MMMHOB, UX CTPYKTYPhl U (PYHKIIMOHAIBLHON aKTUBHO-
CTU MOJHOCTBIO 3aBUCUT TaKasl BaxKHel1asi (hyHKIMS
opraHusma, Kak pa3MHOXEeHHUE, BCJIEACTBUE YEro Ha
MIPOTSIKEHUU BOT YXKe TT0JIyBeKa TOHATOTPOITMHBI U UX
CUTHAJIbLHBIE CUCTEMbI HAXOMATCS B LIEHTPE BHUMAaHMUSI
MOJIEKYJISIPHBIX 3HIOKPUHOJIOTOB, (hapMaKoJOTOB U
KIMHUIMCTOB. Ellle cpaBHUTEIbHO HEABHO CUMTANIH,
YTO peryjJupyeMble TOHAAOTPONMHAMU CUTHAIbHbBIE
CUCTEMBI YCTPOEHBI JOCTATOYHO TIPOCTO, BKJIIOYask
CJIeayIONIe OCHOBHBIE KOMITOHEHTHI: (1) roHagoTpo-
MYH, MPeAcTaBIeHHbIN JIoTenHU3upytomum (JIT') wiu
domnukynoctumynupytomuMm (PCIY) ropmoHoMm, (2)
ceprianTuHHBIN peuenTtop JII' unu ®CI, conpsikeH-
HbIl ¢ rerepoTpuMepHbiMU G-6ennkamu, (3) G,-0enok,
OMNOCPENYIOIIUIA CTUMYISILUIO (epMeHTa aaeHUIAT-
mukiassl (ALL), (4) TpancmemOpadHast popma All, ka-
Tanmsupytolas npoaykunio HAM®, u (5) tTAM®-ak-
TUBUPYEMBIN (hEPMEHT MPOTEMHKUHA3a A U 3aBUCHMbIE
oT Hee (epMEHTBI M TPAHCKPUIMIIMOHHBIC (PAKTOPHI.
OnHako ceifyac 3Ta MoJieJib TIpeTepIiesia KapAuHalb-
Hble U3MEHEHUS U YCIOXHUJIACh. YCTaHOBJIEHO, UTO
CTPYKTYypa TOHAJOTPONMHOB TauT B cebe psii YHUKaIb-
HBIX OCOOEHHOCTEN, CpeAud KOTOPBIX YAUBUTEILHO
yCcTOWYMBAsT y3710Bast Off-CTPYKTypa M MHOXKECTBO UX
n30(gopM, TeHEpPHUPYEMBIX BCiencTBUe TuddepeHIINpO-
BaHHOTO N-TJIMKO3WIMPOBAHMSI B TIpOLIECCe TMTOCTTPaHC-
JISUMOHHON MOIU(UKALIUU TTPEKYPCOPOB TOHAAOTPOITH -
HoB. Hapsiay c nianieHTapHbIM XOPUOHUYECKUM FOHAI0-
TpormHOM (XI'), OTKpbITa 1 oxapakTepu3oBaHa ¢opMa
XI', KoTopasi BbIpabaTbIBaeTCsl JIOTEOTPOIOLUTAMU
runodursa W Mo (PYHKIMOHAJIHPHOM aKTUBHOCTU B
Oonblneit crereHy moxoxxa Ha JIT', yem miarieHTapHas
¢dopma, BeipabaTbiBaeMasi SMOPUOHOM U TUIALIEHTOM B
TIEPBOM TPUMECTPE OEPEMEHHOCTH.

YHUKaJIbHOUN SIBISIETCS U CTPYKTYPHO-(YHKIINO-
HanbHas opraHuszanus peuentopos JII' u ®CI'. OHu
WMEIOT 3HAYUTENTBHEIIN TT0 pa3Mepy BHEKJICTOUHBIHN 10~
MEH C JIOKAJTM30BAHHBIM B HEM JIMTAH/ICBS3bIBAIOIIINM
CaliTOM, C KOTOPBIM C BBICOKUM CPOACTBOM CBSI3bIBa-
eTCs MOJIEKyJla TOHaIOTPOIIMHA, B TO BpeMsI KaK JJoKa-

JIM30BaHHBII B TpaHCMEMOpPaHHOM KaHaJie CaiiT, KOTO-
phIii B 00IbIIMHCTBE (G-0€I0K-COIPSIKEHHBIX PELIETITO-
pOB SIBJISIETCS BBICOKOAMMUHHBIM OPTOCTEPHUUYSCKIM
CBSI3BIBAIOIIMIM CaliTOM, C TOHAAOTPOIMHAMM HE B3au-
MOJEUCTBYeT U (DYHKIMOHUPYET KaK ajlocTepuue-
ckuit caiit. [Tomumo Gg-6enkoB, peuentopsl JII' u
@OCTI BzaumoneictByior ¢ G, -0en1KaMu, aKTUBUPYS
yepe3 HUX KaJiblIueBbIle U 3-(poCcHOMHO3ZUTUAHEIE ITY-
™, ¢ G;,,-6enkamu, ocnabmsas JII'/DCI-onocpenye-
Mmyio crumyisinnio All, a Takke C peryasiTOpHBIMU
Oenkamu 3-appecTUHAMU, OCYIIECTBIISIS JayH-PEryIisi-
LIMI0 PEeLENTOPHBIX MOJIEKYJT M CTUMYJMPYsl KacKal
MUTOT€HAKTUBUPYEMBIX IIPOTEMHKMHA3 B KJIETKAaX-
muieHsx. Yepes nocpeactBo G,-6eJ1KOB OCylIeCTBIs -
€TCsl aKTUBalMs HE TOJIbKO MPOTEeMHKUHA3KI A, HO U
npyrux HTAM ®-3aBucumbix 3HEKTOPOB, B TOM YKUCTIE
obMeHHBIX (pakTopoB Epac-cemeiictBa. Beroop cwur-
HaJIbHOTO MYTU OIIpenessieTcss HabopoM aKTHUBUPO-
BaHHBIX KOH(popMauuii peuentopoB JII' u @CI', uro
OOyCJIOBJIEHO MX MUKPOOKPYKEHHEM, MyTallUSIMH U
noauMopduaMaMu, a TakKe IOCTTPAHCISILIMOHHBIMU
MoauGUKaIMsIMUA MOJIEKYJT TOHAIOTPOIIMHOB U UX pe-
LenTopoB. BaxHyio ponb 34eCch UTPAIOT ajlIOCTEpUIE-
CKH€ PeryJisiTopbl, GYHKIIMA KOTOPBIX MOTYT BBIIOJ-
HSITh KaTMOHBI HEKOTOPBIX METAJUIOB, JUIIMABI U UX
MPOU3BOIHBIE, IPOU3BOIHBIE AMUHOKHUCIIOT, a TaKXKe
CUHTETUYECKME HU3KOMOJIEKYJISIDHbIE COEAUHEHUS,
CMOCOOHbIE MPOHUKATh B TpaHCMEMOpaHHBIN KaHall
peuenropoB JII' 1 @CI' u B3auMoAeiCTBOBAThL C pac-
MOJOXEHHBIM TaM ajlocTepudeckum caiitoM. Cpenu
CUHTETUYECKUX HU3KOMOJIEKYJISIPHBIX JIUTAaHIOB Hau-
OONBIIMIT MHTEPEC NPEACTABISIIOT TUeHO[2,3-d]|mupu-
MUIMHOBBIE TIPOU3BOIHBIE U HEKOTOPBIE APYTUE reTepo-
LIMKJIMYECKUE COSAMHEHUS, KOTOpbIe HaleeHbl aKTUB-
HOCTBIO aJUIOCTEPUYECKUX IIOJIHBIX WM MHBEPCUOHHBIX
aroOHMCTOB M aJJIOCTEPUUYECKUX HEUTpaTIbHbBIX aHTaro-
HuctoB peuenTopoB JIT' u @CI'. Hapsiay ¢ TpaHcMeM-
OpaHHBIM aJUIOCTEPUYECKMM CaiTOM, B pelenTopax
TOHAJOTPOIIMHOB MMEIOTCSI TOTIOJHUTEbHBIE aJlio-
CTEpUYECKUE CaAMTHI, JIOKAIU30BaHHbIE B UX IIUTO-
IUIa3MaTUYeCKUX IIeT/IsIX. B KauecTBe peryasaTopoB Ta-
KUX BHYTPMKJIETOUHBIX CalTOB paccMaTpUBaIOT CUH-
TEeTUYECKME IENTUIbI, COOTBETCTBYIOILIME IO CBOEH
MEPBUYHON CTPYKTYpe LMTOILIA3MATUYECKMM Y4acT-
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KaM PELIENTOPOB, KOMITJIEMEHTAPHBLIX 3TUM CaiTaM.
Jns obecrreueHrsT 3POEKTUBHOTO TIPOHUKHOBEHUST B
KJIETKY U TTOBBILIIEHUS OMOJIOTUYECKOM aKTUBHOCTHU Ta-
KHX TIENTUAOB B YCIOBUSIX [N ViVo, UX MOIU(DULIUPYIOT
KUPHOKHUCIOTHBIMU JIMTTOGWILHBIMU PagUuKaIaMMU.

MHuoroo0pa3ne MOIEKYJISIPHBIX MEXaHU3MOB JIei-
CTBUSI TOHAAOTPOIIMHOB CYILIECTBEHHO pacIIUpsieT
CIIEKTP MX MUILIEHEN U PETYIUPYEMbIX MU (PU3MOJIO-
rudeckux npoueccoB. ITpu 3ToM HeMaIoOBaXXHYIO POJIb
JIIA TapFeTHOﬁ aKTUBallUM OIIPECACICHHOI0 CUTHAJIb-
HOIo Kackaja urpaet cross-talk Mexkay curHaJbHBIMU
MyTSIMU TOHAIOTPOIIMHOB U CUTHAJIbHBIMU KacKaaaMu,
PEryjimpyeMbiMmn ApyruMmM ropMoHaMM M POCTOBBIMU
dakTopaMu, B MEPBYIO odepedb MHCYIMHONOOOOHBIM
dakTOpoM pocTa-1, JISNITUHOM, aTUTIOHEKTUHOM, BITH -
JIepMajibHbIM (pakTopoM pocTa. [Ipu coBMeCTHOM TIpu-
MEHEHUH TOHAAOTPOIHNHOB C 3TUMH T'OPMOHAJIbHBIMU
areHTaMu OTKPBIBAIOTCS IIMPOKKUE IIE€PCHECKTUBBI IS
TOHKOM PeTyJIsILIMU TTPOLIECCOB CTeponaoreHe3a, o~
KyJIOTeHe3a, OOreHe3a U CIiepMaToreHe3a. DTo MCKITIOUM -
TEJIbBHO BaXXHO JIJIS1 BCIOMOTaTe/IbHBIX PEMTPOTYKTUBHBIX
TCXHOHOFMﬁ, ra€ roHagoTpOIIMHbI TPaOAWULIMOHHO MHC-
MHOJIB3YIOT WISt HOpMAIU3alyy (pOJUIMKYIOreHe3a U KOH-
TPOJIMPYEMON MHAYKIIMK OBYJISLUU. MIMeoTcss MHO-

KYPHAJI DBOJIOLIMOHHON BUOXUMUU U ®U3UOJIOTUN

TOYMCIeHHBIE CBUIeTeNbcTBa Toro, uto JIT m @CI" He
TOJIBKO OTIPEJIENISIIOT BCE KIJIIOUEBBIE CTaaAu (hOJITUKY-
JIoreHe3a 1 OTBETCTBEHHBI 3a IPOLIECC OBYJISILIUU, HO U
BOBJIEUEHBI B pa3BuTHe 3MOpUOHA. B HacTosI1Iee Bpe-
Ms1 aKTUBHO AUCKYTUPYIOTCS STUTeHETUYECK1E MeXa-
HU3MBbI BIMSIHWS TOHAAOTPONMHOB Ha (PyHKIIMOHAIb-
HYI0 aKTMBHOCTb T€HOMa W, COOTBETCTBEHHO, Ha
GbYyHKIIMOHUPOBaHUE OpraHM3Ma Ha pa3juyHbIX 2Ta-
nax oHToreHesa. I1oCKOJIBKY CHMHTETHUECKNE (DOPMBI
roHanotTponuHoB (pekoMOuHaHTHbIe JII', XI' 1 ®CT)
3aMETHO OTJMYAIOTCS IO CTPYKTYpe OT TMPUPOIHBIX
¢dopM, cpenur KOTOpbIX B HATUBHOM COCTOSIHUM MOTYT
OBITH BbIAENEHBI TOJIbKO XI' (M3 Moy OGEepeMEeHHBIX
xeHuH) 1 OCI' (M3 MOYM MOCTMEHOTIay3aJbHBIX
JKEHIIIUH), TO 3TO MOXET MPUBECTU K U3MEHEHUIO Tre-
HETUYECKOU MPOrpaMMBbI MJI0/1a U TOJKHO ObITh Mpe-
METOM TIIATEeJILHOTO u3ydyeHUsi. He MeHee BaxKHBIM
SIBJISIETCSI M UCClieloBaHUe (papMaKOJOTMYeCcKOoro Mmpo-
b TOHaZOTPOTIMHOB TIPU JIEYEHUU PETIPOTYKTUB-
HbIX TUC(hYHKIMN 1 OeCTIonus y My>K41H, B TOM YHC-
Jie B TUIaHe OLIEHKM UX BIMSIHUS Ha MTPOLIECChl CO3peBa-
HHUS 1 KayecTBa CIIepMaTO30U/IOB.

®dunancupoBanue padotel: PH® 19-75-20122.
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BJINAHUE PE3BEPATPOJIA
HA ®YHKIMNOHAJIIBHYIO AKTUBHOCTb TPOMBOIINTOB
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Brenenune. TpoMOOIIMTHI UTPAIOT BaXHYIO POJIb B
npolieccax reMocTasa 1 BbIITOJHSIOT Psill IPYTUX Bax-
HBIX (pyHKIIMIT B opranu3me. Hapyimenue GpyHKIIMOHM-
pOBaHUS TPOMOOILIMTOB MPUBOIUT K Pa3BUTHUIO psifa 3a-
0oJieBaHU, Cpear KOTOPbIX TPOMOO3bI, UIlIeMUYECKasl
0oJIe3Hb ceplia, UHCYbT U 1p. [Ipu a3TOM MpruMeHeHue
aHTUTPOMOOLIMTAPHOI Tepalnuy 3a4acTylo MPUBOIUT K
Pa3BUTHIO CEPBE3HBIX ITOOOYHBIX 3(P(HEKTOB, TTIABHBIM N3
KOTOPBIX SIBJISIIOTCSI KpOBOTeUeHUs. B rocienHee BpeMs
TIOITYJIIPHBIM CTAHOBUTCSI M3yYEHUE BEIIECTB MPUPOI-
HOTO TIPOMCXOXIEHUsI, O0JIaJaIoIMX UPOKUM CITeK-
TPOM TIOJIE3HBIX CBOMCTB M HU3KOI TOKCUYHOCTHIO. Pe3-
BEpaTpoJl — 3TO MPUPOIHbBII NOJU(DEHOJ, KOTOPbIit CO-
JIEPXKUTCSI B HEKOTOPBIX pAaCTEHUSIX, TAKUX KaK YEpHMKA,
eXKeBHMKa, apaxyc 1 T. I. Pe3peparpos 0b61agaeT mpoTuBO-
OITyXOJIEBbIM, AHTUMYTareHHbIM, TPOTUBOTPUOKOBBIM,
MPOTUBOBOCTIAIUTEIbBHBIM W aHTUOKCUIAHTHBIM Jeii-
ctBusiMu. CyllecTBYIOT JaHHble 00 WHIMOUPYIOLIEM
NeCTBUY pe3BepaTposia Ha aKTUBAIIO TPOMOOIIMTOB, a
TaKkKe TT0Ka3aH 3alIUTHBIN 3 @PEKT pe3Beparpoiia Ipr
HILIEMUYECKON 60J1e3HM cepaua. OMHaKO MOJIEKYJIAPHBIE
MEXaHU3MBbI JIEMCTBUSI pe3Beparpojia Ha TPOMOOLIMTHI
HEU3BECTHBI.

Heas. Llenpio Haneil paboOThI OBLIO UCCICIOBAHUE
BJIIMSIHUS pe3BepaTposia Ha (PyHKIMOHATBHYIO aKTHB-
HOCTbh TPOMOOLIUTOB.

MeTtoapi. TpoMOOLIMTHI BBIAETSIIIUCH U3 KPOBU 310~
POBBIX TOHOPOB. [1JIs1 OlIeHKU aKTUBAallUW UHTETPUHOB
alIbB3 Ha TpoMOOIIUTAX U U3MEPEHUS XKUZHECTTOCO0-
HOCTU TPOMOOIIMTOB UCMOJIb30BAJICS METOMA MPOTOY-
Hoii uwmromerpum (Navious™, Beckman Coulter,
CLHA). AxktuBanuio nHTerpruHoB ol 1bB3 namepsiim o
CBSI3BIBAHMIO C MEUEeHBIM (pribpuHoreHoM (Alexa-647),
>KM3HECITOCOOHOCTh TPOMOOIIUTOB OLIEHUBAJIU 1O CTeE-
nieHu ¢iyopecueHuuu Calcein-AM, KoTopblit Tproo-
peTaeT (ryopecleHTHBIE CBOICTBA TIOCIe paclierie-
HUSI BHYTPUKJIETOUHBIMU 3cTepa3aMu. J1jis1 onpenee-
HUsA crerieHu dochopmnmpoBanust 0enkoB VASP
(Vasodilator stimulated protein) u PKB, a Taxke akTu-
BallMU Kacrmasbl 3 ucnosb3oBaiicss Western blot ananus.
Hnsa npoeneHust Western blot aHanmuM3a B OTMBIThIC
TPOMOOLIMTHI AO0ABISIIN Oydep, comepKalluii Joae-
oy cyabdat Hatpus (SDS), 3aTeM IIpoBOIMIN /IEK-
Tpoopes B SDS monmakpumamuaHoMm reie (PAGE).

BruimeneHHble 6eIKU MEPEHOCHINCH HA HATPOLEILTIO-
J03HYI0 MeMOpaHy. Hecrienmmdnyeckoe cBSI3bIBaHUE
GnokupoBaiu 3% pacTBOPOM 0GE3KUPEHHOTO MOJIOKA
B Tris 6ydepe, comepxkamum 0.1% Tween-20. B teue-
Hue HouM Tpu 4°C 6eJIKM THKYOUPOBAJIU C IEPBUYHBI-
MU aHTUTedaMU. I perucTpanuy XeMUTIOMUHEC-
LIEHINU K TIpobaM J06aBISIM BTOPUYHEIE aHTHUTENA,
KOHBIOTUPOBAHHBIC C MEpOKcUAa3oil xpeHa. [JaHHBIe
BBIpaxKaJNCh KaK cpeaHee apudmeTndeckoe + ommo-
Ka cpeaHero. Paznmuuune Mexmy rpyrniamMu onpeaessim
o t-xputepuio CThIOIEHTA.

PesyabTaThl. Pe3apepaTpos HaurHas ¢ 20 uM no3o3a-
BHCUMO WHTUOMPOBAJ aKTUBALINIO MHTETPUHOB all1b33,
BeizBaHHYI0 CRP (Collagen-related peptide), KoTopslit
SIBJISIETCS CUHTETUYECKMM aHaJIOTOM KoJulareHa M ak-
tuBupyeTr peuentopbl GPVI Ha TpomOonmrax. Ilpu
3TOM pe3BepaTpo OJOKMpoBan (ochHopUIpoBaHIIEe
PKB, KOTOpHIi1 SBISIETCSI MAPKEPOM aKTUBAIIUU TPOM-
o6oumToB. OCHOBHBIE WHTMOMpPYIOIINE IIPOLIECCHl B
TpoMOOILIMTax CBsI3aHbI C aKTUBALIMEN aleHuIaT- U rya-
HUJIATLIMKIIa3bl, KOTOPbIE 3aITyCKAlOT CUHTE3 LIMKJINYe-
CKMX HYKJIEOTUAOB, YTO B [IOCJIEICTBUU MPUBOIUT K aK-
tuBanuu nporernHkuHasz A (PKA) u G (PKG). PKA u
PKG oTBeTcTBEeHHBI 32 WHIMOMpPOBaHUE KJIOUEBBIX
CUTHAJIbHBIX OEJIKOB, TepenarolnuXx aKTUBUPYIOIIUI
curHain B TpoMmOoumTtax. AktuBHOocTh PKA m PKG
MOXHO M3MEpUThb IO cTereHu (ochopuapoBaHus
oenka VASP, KoTopslit IBIsIeTCS M3BECTHBIM CyOCTpa-
TOM JIaHHBIX KMHa3. Mbl TTOKa3ajiu, YTO pe3BepaTpol
He BbI3bIBaeT (hochopunrpoBaHue VASP, uto cBue-
tesbcTByeT 0 PKA/PKG He3aBuCMMOM MHTMOMpOBa-
HUM aKTUBaIUU TPOMOOLIMTOB. ITOCKOIbKY CHUXKEHE
aKTUMBALIMU TPOMOOILIMTOB MOXKET OBITh CBSI3aHO C UX
rnoeITbio, OBIJIO ITPOBEPEHO BIMSTHUE pe3BepaTposa Ha
KU3HECIICOOHOCTh TpoMOouuToB. CoOrjlacHO MOJIy-
YEeHHBIM TaHHBIM, PE3BEpPaTPOJI He BbI3bIBAET Kacras-
3aBUCHUMBIIA alloNTO3 TPOMOOIIMTOB, a TAKXKE HE U3MeE-
HseT ¢ayopecueHuuio Calcein-AM B TpoMOoOLIMTAX.

BoiBoa. PesBepaTposn BbI3BIBACT J10303aBUCUMOE
CHITXEHUE aKTUBAIIMU TPOMOOIIMTOB, KOTOPOE HE CBS-
3aHo ¢ 3armyckoM PKA/PKG MHIuOMTOpPHBIX CHUCTEM
WJIN C TUOEIIBIO TPOMOOILINTOB

®dunancupoBanue pabotel: PODU 19-315-90102.
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YYBCTBUTEJbHOCTb OBOHATEJIBHON CUCTEMBI
Y BUJIOB-IBOMMTHUKOB POJIA OSTRINIA: TTPEAJIATITAIINA
K OCBOEHMIO HOBOTO PACTEHUA-XO3NHA?
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Pon Ostrinia (Lepidoptera, Crambidae) BKIIOYaeT
KOMIIJIEKC KpaiiHe OJIM3KOPOICTBEHHBIX BUIOB-IBO-
HukoB u pac (Frolov et al., 2007). I3BecTHO, 4TO nBa
Buma um3 ykasaHHout rpymmbl (O. nubilalis Hbn. n
O. furnacalis Wik.) He3aBUCUMO IPYTr OT ApyTra mepe-
IIJIM Ha MuTaHue KyKypysoit (Calcagno et al., 2017),
CTaB TJAaBHEHIIMMU BPEIUTEISIMU ITON KYJIbTYphl B
mupe (Chiang, 1978). 119 MOHUTOPUHTA YMCICHHOCTHI
O. nuiblalis 0OBIYHO UCITONB3YIOT CHHTETUUYECKUE aHa-
Jioru ToioBoro depomoHa camok (Lassance, 2016),
0IHAKO nX 3(p(EKTUBHOCTH CYIIIECTBEHHO Bapb1PYeET B
3aBUCUMOCTU OT ycioBuii (PponosB, Psga6GumHckas,
2018). Tak win mHa4Ye, B MOCIEAHNE TOMbLI YCUIMIICS
MHTEepeC K aJlbTEpHATUBHBIM MOIX0IaM B OTHOILIEHUN
MOHUTOPUHTA HACEKOMOTO, B IIEPBYIO OUepeIb Ha OC-
HOBE HCITOJIb30BAaHUSI CEMUOXEMUKOB PACTUTEIbHOIO
npoucxoxaeHus (Brezolin et al., 2018). Hampuwmep,
KOJUIEKTUBOM Y4YeHbIX U3 BeHrepckoro nHCTUTYTa 3a-
mmTel pactenuii (Toth et al., 2016) 6GbLUTO yCTaHOBIIEHO,
9TO KOMOMHAIMS ABYX COHSPXKAIIMXCS B PACTEHMSX
KYKYpPY3bl CEMUOXEMUKOB (4-MeTOKCH-2-(EeHITUIOBO-
ro crupTa u (peHunaleTaIbIeruaa) xapakrepmusyercs 3-
5 KpaTHBIM CHHEPTUTHYECKNM 3(P(PEKTOM B OTHOIIIE-
HUU TIPUBJICYEHUST UMAaro KyKypy3HOro MOTbUIbKa. [To-
JIeBbIe UCITBITAHUS CMECH YKa3aHHBIX COeIUHEHUI 00-
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Hapy>XuJu ux 0oJjiee BHICOKYIO aTTPaKTUBHOCTb B OT-
pomreHun nMaro O. nubilalis B isTn ctpaHax EBporibr
M0 CpaBHEHUIO C TOJIOBbIM (hepomMoHom (Toth et al.,
2017). BaxxHO OTMETUTh, YTO JaHHBIE MCITBITAHUS Ce-
MUOXEMUKOB MOATBEPAWIN UX ropasmao 0ojiee BbICO-
KYy10 aTTPaKTUBHOCTh B CPAaBHEHUHU C TTOJIOBBIM (epo-
MOHOM B OTHOLUEHUH JIPYTrOro OOUTAIOLIETO Ha KYKY-
py3e Buna — O. furnacalis. OtoenbHbIe BUABL poaa, B
ToM uuciie O. scapulalis, coxpaHWIN MI€3MOMOPGhHBIN
TUIT TPOUUECKUX CBIA3EH: UX MUTAHHUE OTPaHUYEHO
TaKUMU JBYIOJIbHBIMU BUIAMU DPACTeHMIi, KakK TO-
JIBIHb, XMe€Jb, KOHOILUISA 1 aypHuliHuK (Frolov et al.,
2007). IlosyyeHHbIE HaMU pe3yJbTaThl ITOBEIEHYE-
CKMX Y 3AeKTpOo(U3UOJOTMYECKUX SKCIIEPUMEHTOB
CBUJIETEILCTBYIOT O UyBCTBUTEIBHOCTHU 4-METOKCU-2-
¢deHaTUIOBOTO cnupTa W deHualeTaabaeruaa
(BKiIOYass CHMHEPreTUYeCKUid ITOBEeAeHYECKU -
dexT) camuoB u caMok nomnyiasuun O. scapulalis 3
KpacHomapckoro kpasi, 4To Ja€T OCHOBaHUE MPEATIO-
JlaraTh TipeananTaiuio K CMeHe X03siMHa y MpeacTaBu-
Teneit pona Ostrinia.

dunHaHcupoBaHue paboTel: PODU 19-016-00128,
roc3amanme (AAAA-A18-118013090245-6).
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OCOBEHHOCTHN METABOJIN3MA BUOTEHHbBIX AMWMHOB
B I'NIIIIOKAMIIE 1 HAAITOYEYHUNKAX KPbBIC ITOCJIE
IMPEHATAJIbHON TMITEPTOMOLMCTEMHEMUA

©2020r. A./. IHlepounkasa’>*, FO. I1. Mumotuna?, /1. C. Bacuibes!,
H. H. Hammsaesa', 1. A. XKypasun', A. B. Apyrionsn?
' @IBEYH Hucmumym 360a104uonoii pusuonoeuu u ouoxumuu um. .M. Cevenosa PAH, Canxm-ITemepbype, Poccus

2 Hayuno-uccaedoeamenscKuii UKCMumym aKyuiepcmea, eunexonoeu u penpodykmonoeuu um. JI.0. Omma,
Cankm-Ilemepbype, Poccus

*e-mail: nastusiq@gmail.com

DOI: 10.31857/S0044452920072541

buoreHHble aMUHBI YYaCTBYIOT B PETY/ISLIMM MHO-
KecTBa (DU3UOJIOTHUYECKUX MPOLIECCOB, BKII0Yast hop-
MUpPOBaHUE Pa3IMIHBIX BUIOB MaMSITH 1 MOBEACHMSI.
MeTaboa1n3M OMOTeHHBIX AMWHOB 3aBUCHUT OT JOCTYII-
Hoctu CH;-rpynm, a Takxke Ko(akTopoB, MOCTyMNa0-
X 13 METUOHMHOBOTO LIUKJIA, 1 MTHTUOMPOBAHUS IO~
MOLIMCTEMHOM (PEPMEHTOB.

Hacrosinee nccieqoBaHue 6610 MOCBSIIEHO U3Y-
YEHUIO JOATOCPOUYHBIX 3(dekToB npeHaTanbHoi I'T1]
Ha MeTaboJIM3M OMOTE€HHBIX aMUHOB B HAJMOYeYHUKAX
U TUIIIIOKAMIIE CaMOK KPbIC B TPOIIECCE MTOCTHATAIb-
HOTO Pa3BUTHUS. Y HOBOPOXIEHHBIX KPBICAT, TIEpeHecC-
mux npeHatanbHylo I'T1, B HagmoyeyHuKax ObLIO 00-
Hapy>XXeHO YBEJIWYEHUE OTHOIIEHUS BE3UKYISIPHBIX
TpaHCIIOPTEPOB MOHOAMUHOB 1 1 2, KOTOpoeE, KakK Io-
Ka3aHo B JIUTEPAType, MOXKET MEHSIThCSI TIPU CTPECCO-
BbIX Bo3aercTBusax. Ha P10—P30 y KpbIC TTODONBITHOM
TPYIIIBI B HAATIOYEYHUKAX TTOKAa3aHO TMOBBIIIIEHUE CO-
Jep>XaHusl aApeHalrHa U CHUXXEHVe HopaJlpeHaJMHa
(ma P30) ¢ omHOBpeMEHHBIM MOBBILIEHUEM UX KOH-
LIEHTpallU1 B CHIBOPOTKE, UTO MOXKET CBUIIETEIBCTBO-
BaTbh 00 YCUJIEHUU CEKPELIMU U30bITKA KaTeX0JaMUHOB
U3 HAATIOUYEUYHUKOB B KPOBb. JlaHHbIE U3MEHEH M TaK-

K€ KOPPEJUPYIOT C BBISIBICHHBIM CHUXXKEHUEM DKC-
Npeccur TUPO3UHTUAPOKCUIIA3EI U KaTexos-O-MeTu-
nTpaHcdepasbl U IOBBIIIEHUEM aKTUBHOCTA MOHO-
aMMHOKCHIA3bl B HaAIlOYEYHUKAX KpBbIC IIOCHE
npeHatanbHoit ITTLl. Pe3ynbTarhl aHanmW3a ypOBHS
OMOTreHHBIX AMMHOB B TUITITIOKAMIIE CAMOK KPBIC CBU-
JIETEJIBCTBYIOT O CHUKEHUM COAEpP>KaHMsI HOpaapeHa-
JIMHA, CEPOTOHUHA U 5-OKCUUHIOJYKCYCHOM KUCIOTHI
Y IOJIOBO3PEJIbIX 0CO0ei, ITepeHECIINX IIPEeHATAILHYIO
I'TLI. Ilpu 3TOM y TaKX KpbIC HAOIOIAJIOCH TTOBBIIIIC-
Hue 3kcnpeccud MPHK 1 akTMBHOCTM MOHOAMUWHOK-
CUIa3bl B TUIIIOKAMIIE.

CyMMUpysI NOJy4eHHBIC HAaHHBIE, MOXHO 3aKIIO-
9uTh, 4TO NipeHatanbHasg [Tl oka3siBaeT monrocpod-
Hoe HeOJIaronpusiTHOe JEeMCTBUE HA KaTeXOJaMUH- U
CEpPOTOHMHEPTUYECKYIO CUCTEMY, IPUBOIS K U3MEHE-
HUIO 5KCHPECCUU U aKTUBHOCTU (hepMEeHTOB OMOCUH-
Te3a 1 KaTaboju3Ma OMOreHHbIX aMUHOB B TUIIIIOKAM-
e ¥ HaJIOYeYHUKAaX KPBIC.

dunaHcupoBaHue paboTh: roc3agaHue (AAAA-
A19-119021290116-1, AAAA-A18-118012290373-7),
PO®D®U 18-015-00099.
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BJINAHUE OXKMNPEHUA HA DKCIIPECCUIO 'EHOB TPAHCAYKIINN
CUT'HAJIA UTHCYJIMHA 3ABUCUT OT IIOJIA ZKUBOTHOI'O

© 2020r.

T. B. f{IxoBieBa

DI'bYH ULl Hnemumym yumonoeuu u eenemurxu CO PAH, Hosocubupck, Poccus
e-mail: tatyanajakovileva@yandex.ru

DOI: 10.31857/S0044452920072930

M3BecTHO, 4TO MOPOMIHOE OXKMpeHUe Oosiee pac-
MPOCTPAHEHO Yy KEHIIUH, YeM Y MYXYUH, IIpU 3TOM
KEHIIMHBI MEHee CKJIOHHBI K pa3BUTHIO METa0OIye-
CKOro cuHapoMa. MexaHU3MBbI, JexXalllue B OCHOBE
MOJIOBBIX Pa3/ MUKl YyBCTBUTEIILHOCTH K ITOBPEKIAI0-
ImeMy JEUCTBUIO OXMPEHUS, MaJIO U3ydeHbl. [laHHbIe
pa3auyus MOTYT OBITh CJIENCTBUEM 3aBUCUMOCTHU 3-
(GEKTOB OXUPEHUSI Ha WHCYJIMHOBBLIM CUTHAJWHT OT
noJja XkuBoTHOro. [ToaTomy mesbio paboTH OBLIO OIie-
HUTbH 9KCIPECCUIO T€HOB TPAHCAYKIIMM CUTHAIa MHCY-
JIMHA y CAaMOK 1 CaMIIOB ¢ oxXupeHueM. B paboTte orpe-
IIeJISUIN TTOKa3aTeJIM YyBCTBUTEIbHOCTU K MHCYJIMHY U
DKCIPECCUIO FTEHOB TPAHCAYKIIMY CUTHAIa UHCYIHA B
MeYeHM, MBIIIIIAaX 1 B XKMPOBOM TKaHU y 30 HeAeIbHBIX
CaMOK M CaMIIOB MBbIIIeHl B KOHTPOJIE U IIPU OXUpPe-
HUW, UHIYLIMPOBAaHHOM MOTpeOJIEHUEM CIaaKO-KUp-
Hoii mumu B TeueHue 20 Hemenb (AMO). YpoBeHb
IJIIOKO3BI B IJIa3Me€ KPOBU OIIPeAcsiin (hJII0OpUMET-
pUYECKUM MeTonoM, MHcyanHa — MDA MeTogoM.
YpoeHb MPHK reHoB onieHuBanu metogom RT-TTLIP.
Y camok u camuioB JIMO mpoBouupoBaao pa3BUTHE
MeTabonmdyeckoro cuHapoMa. boibiias ycToiuMBOCTh
caMoOK K moBpexxaaloniemy aeiictsuio JI MO mposiBisi-

725

Jlach B OTCYTCTBUM TMMEPTIUKEMUS B CHITOM COCTOSI-
Huu. [Ipu aTtom y camox ¢ IMO, 110 cpaBHEHMIO C KOH-
TpoJieM, Oblla CHUKEHA 3KCIIPEeCCUsI peLieNTopa MHCY-
nuHa (Insr) 1 cyOcTpaTa pelentopa MHCYJIMHA BTOPOTO
tuna (Irs2) B 1Ie4eHn, HO MOBBIIIEHA 3KcIIpeccus 1rs ]
W TpaHCOoOpTepa TIJIOKO3bl YETBEPTOTO TUIIA B MBbIIII-
1Hax. YpOBEeHb 3KCIIPECCUM I'€HOB TPAHCAYKIIMU CUTHA-
JIa MHCYJIMHA OIIPeaesaeT YyBCTBUTEIbHOCTh TKAHU K
uHCyIuHy. ¥ camok ¢ JIMO cHUXeHre YyBCTBUTEIIb-
HOCTU K MHCYJVHY B MEYEHU, MO-BUAUMOMY, OBLIO
KOMIIEHCHUPOBAHO ITOBBIIIEHNEM YYBCTBUTEIBHOCTU K
WHCYJIMHY B MBIIIIAX, YTO CIIOCOOCTBOBAJIO MOAACP-
KaHWIO HOpMorankeMuu. ¥ camios ¢ JIMO Obu1a cHU-
XeHa akcripeccust Insr n Irsl B XXUpOBOil TKaHU, YTO
MOIJIO OBITh IIPUYMHOM CHYZKEHUS YyBCTBUTEIILHOCTU
K MHCYJIMHY 1 YMEHBIIIEHUs 3aXBaTa TJII0OKO3bI B KMPO-
BOM TKaHU M, KaK CJICACTBUE, PA3BUTHS TUIIEPIINKE-
muu. TakuM oOpa3oM, TOJOBBIE Pa3IUUUs YCTOWUM-
BOCTH K noBpexnatoiiemy aeiictuio MO MoryT ObITh
00yCJIOBJI€HBI 3aBUCHUMBIM OT I10J1a BinustHuem IO Ha
CUTHAJIMHT MHCYJIMHA B METAa0OJIMYECKNX TKAHSIX.

®dunancuposanue pa6oTel: PH® 17-15-01036-11.
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TOPMOHAJIBHAA PETYJIALIMA BOJEBOM YYBCTBUTEJIBbHOCTU
B YCJIOBUAX ITATOJIOTUN XKEJNYAOUYHO-KNUITEYHOI'O TPAKTA

© 2020r. H. W. dpymkuna®*, T. T. [TonBuruna'

' @IEYH Hucmumym gusuonoeuu um. H.11. ITasrosa PAH, Canxm-ITemep6ype, Poccus
*e-mail: yarni60@mail.ru

DOI: 10.31857/S0044452920072942

T'opMmoHBI rTUTIOTaIaMO-TUTTODU3APHO-aTPEHOKOP-
TUKAJIbHOU CUCTEMbI 00ECTeYnBaIOT a1l TallUIO K TO-
CTOSIHHO MEHSIIOLIMMCS YCJIOBUSIM BHEIIHEN U BHYT-
peHHell cpembl, TTommepKuBasi romeoctas. Koptuko-
TponuH-puwIn3UHr (akrop (KPP) BobiekaeTcss B
peryisnuio 00JeBOM YYBCTBHTEIBHOCTH B HOpPME U
npu naronoruu. JeiicrBue KP® onocpenyercs KPD
peuentopamu 1 u 2 tumna (KP®P1 u KPDP2, coorser-
cTBeHHO). Lless nceaemoBaHus 3aKITI0YaIach B M3yJe-
Hun Bkiaaga KP® B peryngaiuio comaTudeckoii 6ose-
BOIf UYYBCTBUTEJBHOCTU B YCJIOBUSIX YJIbLIEPOTEHHOTO
neicTBusa nHIoMeTanmHa (MM) Ha XelTyIoK Y KpBIC U
mbieit. Beemenne UM (35 Mr/kr, m/K) mnpeaBapu-
TEJILHO T'OJIOJABIINM XUBOTHBIM 4Yepe3 4 U BbI3bIBATIO
o6pa3oBaHUE 3PO3Mil B XEIyIOKe, YTO COTPOBOXKIA-
JIOCh yBeIndeHueM yateHTHoro mnepuoga (JITT) oome-
Boii peakuuu (tail flick test) — coMmaTuyeckoii runoar-
re3ueit. Beenenue KP® (5 MKr/Kr, B/6) MOBHILIANO
YPOBEHb KOPTUKOCTEPOHA B TIJIa3Me, YMEHBIIIAIO TLIO-
11aab 3po3uii, BbI3BaHHBIX UM (racTponpoTeKTUBHBIM
addeKT) 1 nmpenoTBpaliago pa3BUTUE COMATUUYECKOM
rurioanre3u (IMMPUBOIUIO K HOPMaJM3aluud OOJIeBOM
YyBCTBUTEILHOCTH). BBeeHUEe HeceleKTMBHOIO aHTa-

ronucra KP®P1 u KP®P2 actpeccuna (50 MKr/Kr)
YCTPaHSIIO KaK racTpoIpoTeKTUBHOE neiictBrue KPD,
TaK U ero HopMaJiuzyollee aeiicTBUe Ha 00JIEBYIO UyB-
CTBUTEJNBLHOCTD. 711 TOro, 4ToOBl BBISICHUTH CBS3aHO
Ji racTporipoTekTuBHOE aeiicteue KP® ¢ ero Hopma-
JI3YIOIIMM BJIMSTHUEM Ha 0OJIEBYIO YyBCTBUTEILHOCTD
MPOBOJUJIMCH BKCIIEPUMEHTHI Ha J€CEHCUTU3UPOBAH-
HBIX HEMPOTOKCUYECKOI 103011 KaricaulimHa Kpbicax 1
Mbllmax—Hokaytax mo TRPV1 penentopy, KoTopbie
nMenu yBenrmdeHHBIH JITT 6oseBoii peakiimm 1o cpaB-
HEeHUI0 ¢ KoHTpoieM. Bsemenue KP® BrI3bIBaIO
yMeHbIlIeHe BbI3BaHHBIX VIM 3p0o3uii B Xeayake Kak
y IECEHCUTHU3UPOBAHHBIX KPBIC, TAK U Y MblllIefi-HOKa-
yT1oB. [ToydeHHbIe JaHHbIE CBUAETENbCTBYIOT 00 yya-
ctun KP® u KP® penentopoB B racTpOIIpOTEKIIUN U
MOAJAEP>XXaHUU HOPMaJIbHOTO YPOBHS COMAaTHUYECKON
00J1eBOI YYBCTBUTEJIBHOCTU B YCJIOBUSIX YJIblLIEPOTEH-
Horo aeictBust UM, npu 3TOM racTponpoTEeKTUBHOE
neiictBue KP® MoxkeT ocyliecTBISITLCS HE3aBMCHUMO
OT €ro BJIMSIHYS Ha 00JIEBYIO YYBCTBUTEIbHOCTbD.

®dunancupoBanue pabotel: PODU Ne 19-015-

00514-a.
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IMMUNOMODULATING AND PSYCHOMODULATING ROLE
OF INTESTINAL MICROBIOME IN MULTIPLE SCLEROSIS

© 2020 r. I.N. Abdurasulova'*, E. A. Tarasova!, A. V. Matsulevich!, A. B. Ivanov?, V. 1. Ulyantsev?,
G. N. Bisaga3, I. G. Negoreeva®*, and 1. D. Stoliarov*
! Institute of Experimental Medicine, Saint Petersburg, Russia
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*e-mail: abdurasulova.i@iemspb.ru

DOI: 10.31857/50044452920071390

Introduction. Multiple sclerosis (MS) according to
ICD-10 refers to the demyelinating diseases of the cen-
tral nervous system. It has been established that neu-
roinflammation autoimmune reactions play a role in
the initial stages of MS, and neurodegeneration is the
cause of disease progression and disability of patients.
In addition to motor and sensory disturbances, 70% of
patients have gastrointestinal function disorders and
50% have psychoemotional disorders. It is assumed that
a change in the composition of the intestinal microbi-
ome is involved in the pathogenesis of MS and can me-
diate immune and psychoemotional disorders.

Objective. To evaluate the relationship of changes in
the intestinal microbiome with the subpopulation com-
position of immune cells circulating in the blood and
psychoemotional disorders in patients with MS.

Methods. Fecal samples of 10 healthy volunteers and
70 patients were studied. The composition of the intes-
tinal microbiome (IM) was performed using the Illumi-
na/Solexa sequencing method. The taxonomic identifi-
cation of OTUs was carried out using the RDP database.
Further analysis was carried out using the Knomics-Bi-
ota program. Phenotypes of immune cells were deter-
mined by flow cytometry. To assess the emotional state
used a set of standard psychological tests.

Results. Using cluster analysis in the studied cohort
of patients with MS, 2 types (5 subtypes) of IM were iso-

lated. Two subtypes (1.1 and 2.1) of IMs were character-
ized by an increased level of Actinobacteria (>10%) and
a reduced content of Bacteroidetes (<5%), but subtype
1.1 contained Euryarhaeota and an increased level of
Verrucomicrobia (up to 30%), and in subtype 2.1 — Fir-
micutes accounted for up to 80%. In three other subtypes
of IM, the content of Actinobacteria was comparable
and did not differ from the control group, but the con-
tent of Bacteroidetes (25%, 38%, 55%, respectively, in
subtypes 2.1, 2.2 and 2.3) and the level of Verrucomicro-
bia (up to 12%, 1-2% and 0%, respectively, in subtypes
2.1, 2.2 and 2.3) were different.

An analysis of the subpopulation composition of cir-
culating Th cells revealed that the proportion of Th2 was
higher in patients with type 1 IM, the proportion of
Th17 was higher in patients with type 2 IM, while the
number of DP Th17 was also increased in patients with
a subtype of 2.2 IM, and in patients with 2.1 subtype —
Th17.1. The presence of depression was noted in MS pa-
tients, which had an increased proportion of Proteobac-
teria and a reduced level of Faecalibacterium prausnitzii.

Conclusions. The results confirm the immunomod-
ulating and psychomodulating role of the intestinal mi-
crobiome in MS.

Supported by the state assignment.
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LOCALIZATION OF STATIONARY AND MOVING SOUND SOURCES
IN AGE-RELATED HEARING DISORDERS
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Presbyacusis is of interest as a model of gradual de-
crease of the high-frequency binaural mechanism of
spatial hearing. The decrease of the high-frequency bin-
aural spatial hearing depends on the degree of sensori-
neural hearing loss (SHL). The goal is to find out how
this decrease affects the sound source localization. Au-
ditory indicators of spatial resolution by distance for sta-
tionary and moving sound images (SI) and temporal
thresholds to determine the approach and removal of SI
were obtained. Modeling of tonal hearing loss in case of
moderate SHL did not lead to a decrease in spatial res-
olution, i.e. partial shutdown of the high-frequency bin-
aural mechanism did not affect the ability to estimate
the auditory egocentric distance. However, patients
with SHL showed greater intra-group threshold vari-
ability than subjects with normal hearing. When com-
paring the distance thresholds for stationary SI, no sig-
nificant differences were found between groups with
mild, moderate SHL or normal hearing. The distance

thresholds for moving SIs were almost twice as large as
for stationary ones in subjects with normal hearing and
in patients with mild SHL. There were no differences
between these thresholds in patients with moderate
SHL. In all groups with SHL the time threshold signifi-
cantly differed from the threshold for subjects with nor-
mal hearing. There seems to be another factor in SHL
that affects the perception of moving sound sources, in
addition to raising hearing thresholds. In patients with
mild and moderate SHL, a correlation was found be-
tween the perception of moving SI thresholds by dis-
tance and duration (time). The found correlation of
these indicators may indicate a different degree of in-
volvement of the central auditory system in the patho-
logical process at the same loss of tonal hearing.

Supported by the state assignment (AAAAIS-
118013090245-6); RFBR 18-015-00296, 06-04-48212.
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SEARCHING FOR MAGNETORECEPTION IN THE AVIAN RETINA
BY ELECTRORETINOGRAPHIC METHOD
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Introduction. Birds use the Earth magnetic field
(MF) for orientation and navigation. Much indirect ev-
idence suggests that avian magnetic compass is light-
sensitive, wavelength-sensitive and is localized in the
retina. Hypothetically, the primary sensory molecule
for MF perception are cryptochromes found in the reti-
na. We studied whether MF modulates visual signals in
the avian retina.

Methods. Material was the retina of pigeons and Eu-
ropean robins. Retinal activity was recorded by electro-
retinography (ERG) ex vivo. Light flashes were applied
under two directions of MF (perpendicular and parallel
to retinal plane). We used blue (470 nm) and red (630
nm) stimuli given the fact that birds orientate under blue
and green light, but not under red light. In pigeon, one
preparation was equal to retina of whole eye; in Europe-
an robin, we separately analyzed nasal, dorsal, temporal
and ventral part of the retina.

Preparation of
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Results. In pigeon, MF direction has small but statis-
tically significant effect on amplitude of half-saturating
responses to blue, but not red flashes. Additional study
with photoreceptor (PR) response extraction using the
same protocol shown that in pigeon MF direction does
not affect the amplitude of isolated PR response (to
both blue and red stimuli). In European robin, result
observed in pigeon reproduced for nasal part of the ret-
ina only.

Summary. We show that MF direction can modulate
response of the avian retina to blue, but not red flashes.
This result is in a good agreement with behavioural data
showing successful orientation of birds in MF under
blue but not under red illumination. ERG method al-
lows to record total response of the retina, and we could
not exclude that sensory mechanism function in the se-
lected cells of the the retina. This could explain why we
observed the modest effect.

Supported by RSF 16-14-10159.
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Fig. 1. Changes of the amplitude of the avian electroretinographic responses to blue and red light flashes under changes of MF direc-

tion.
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NEUROPHYSIOLOGICAL CRITERIA OF THE REHABILITATION
POSSIBILITIES OF KINESITHERAPY IN CHILDREN WITH DIFFUSE
MUSCULAR HYPOTONIA

© 2020r.

E. E. Atlas

Tula state University, Tula, Russia

e-mail: atlas.lena@yandex.ru

DOI: 10.31857/S0044452920071420

Relevance. In the modern scientific publications on
the health of children and adolescents, the term “mini-
mal brain dysfunction” (MMD) occurs, which in clini-
cal practice has not yet received a clear interpretation.
Its content remains unclear in most cases, as a result,
children with MMD do not receive timely and adequate
correctional and rehabilitation assistance. There is no
diagnosis of injuries, and there are no rational rehabili-
tation programs. As the child grows, the diagnosis of
“minimal brain dysfunction” appears. If the pathologi-
cal condition is not diagnosed and treated in a timely
manner, this leads to disorders of the regulation of body
functions, which then manifest themselves later in life.
Involvement of non-specific structures of the brainstem
and diencephalic region of the cerebral hemispheres in
the pathological process may be accompanied by a vio-
lation of the brain’s vegetative regulation with the for-
mation of a psychovegetative syndrome. In the future,
this may be one of the reasons for the development of
post-tonic disorders, peripheral cervical insufficiency,
tension of the neck and occipital muscles, asymmetry of
the shoulder girdle, pronounced shoulder blade separa-
tion in combination with hypotension of the supraspi-
natus and subaspinatus muscles, weakness of the arm
muscles, sometimes torticollis. As they grow rapidly,
70—75% develop a curvature of the spine, usually re-
garded as idiopathic. Identification of the neurogenic
origin of scoliotic spinal deformity opens up additional
perspectives in therapy. The mechanisms of therapeutic
action of physical exercises are based on the correction
of mental, physiological and biochemical processes that
provide external control effects on the functional sys-
tems of the body. A comprehensive method, including
individualized kinesotherapy in combination with mas-
sage and manual therapy, is the most important and re-
liable way to rehabilitate children with MMD and ac-
companying disorders of the musculoskeletal system
and vegetative disorders. Materials and methods of re-
search. The purpose of the study was to substantiate the
mechanism of development and identify patterns of sys-
temic relationships between autonomic dysfunction and
pathological disorders of the musculoskeletal system in

children with MMD, as well as to determine the place of
kinesotherapy in the complex of recovery measures. to
perform the study, an attempt was made to solve several
problems: 1. Identify the most pronounced signs of
MMD in children — disorders of the musculoskeletal
system and vegetative disorders. 2. Develop a compre-
hensive method of rehabilitation of children with MM D
based on individualized kinesotherapy. 3. Create a
mathematical model for evaluating the effectiveness of
the method of correction (kinesotherapy) of MMD
signs in children. The results of the study significantly
supplemented the existing understanding of psycho-
physiological and electrophysiological features with
minimal brain dysfunction in children. A system of
comprehensive examination of children with MMD was
developed using a set of modern electro - and neuro-
physiological methods of research of children (the
method of computer optical topography, surface elec-
troneuromiography, computer cardiointervalography,
methods of neuropsychological examination, etc.) to
identify the most pronounced signs of MMD. The
methods were selected for targeted detection of signs of
MMD-disorders of the musculoskeletal system and
vegetative disorders, as well as their quantitative analy-
sis. The proposed mathematical model based on the ap-
plication of factor analysis of an array of indicators was
used to evaluate the effectiveness of the method of cor-
rection (kinesotherapy) of MMD signs in children.
Based on the results of the study, the following conclu-
sions are made. 1. Children with a diagnosis of “mini-
mal brain dysfunction” have a set of certain clinical
manifestations, among which the most frequent are dis-
orders of the musculoskeletal system and autonomic
disorders. Comprehensive clinical and psychological,
neuropsychological and neurophysiological research
makes it possible to carry out their informative diagnos-
tics.2. the Mathematical model based on the application
of factor analysis of an array of indicators of electro-and
neuropsychological studies is informative for evaluating
the effectiveness of the applied method of correction
(kinesotherapy) of MMD signs in children.
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ON BRAIN CORTICAL NEURONS IN OXIDATIVE STRESS
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ISCHEMIA AND REPERFUSION
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The detection of neuroprotectors increasing the pro-
tective and antioxidant effects of each other may pro-
mote the development of innovative approaches for
treatment and prevention of diseases concerned with
CNS damage. Insulin and alpha-tocopherol (alpha-T)
significantly increased the protective effects of each
other on cultured brain cortical neurons in oxidative
stress. Immunoblotting, RT-PCR, flow cytomentry and
other methods were used in the work. Studying the
mechanism of insulin and alpha-T action it was found
that their combined use activated Akt protein kinase to
greater extent than the exposure of neurons to one of
them. Akt activation increases the cell viability as it leads
to GSK-3beta protein kinase inactivation (activation of
this enzyme disrupts mitochondrial function) and to
decrease of Bax/Bcl-2 ratio. Insulin elevated the forma-
tion of pGSK-3beta (Ser’) and thus inactivated the en-
zyme in brain cortical neurons, alpha-T increased its ef-
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fect. Insulin and alpha-T decreased Bax/Bcl-2 ratio in
neurons, elevating the expression and the level of Bcl-2.
The combined effects of insulin and alpha-T on
ERK1/2 also promoted their additive protective effect.
Two-vessel brain ischemia and reperfusion resulted in
the increase of the levels of lipid peroxidation products
and in oxidative inactivation of Na*, K*-ATPase in rat
brain cortex. The combined administration of intrana-
sal insulin (0.25 IU) and alpha-T prevented the increase
of the levels of Shiff bases, di- and triene conjugates and
increased Na*, K™-ATPase activity in brain cortex in
conditions of ischemia and reperfusion to greater extent
as compared to administration of one of these com-
pounds. Thus, alpha-T is able to enhance the protective
effect of insulin in vitro and in vivo.

Supported by the state assignment IEPhB RAS
(AAAA-A18-118012290427-7).
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The main regulator of steroidogenesis is luteinizing
hormone (LH), which binds to and activates the ecto-
domain of the LH receptor (LHR). However, chronic
administration of LH and its homolog, human chorion-
ic gonadotropin (hCG), reduces the sensitivity of Ley-
dig cells to gonadotropins, as a result of which the devel-
opment of alternative activators of LHR is an urgent
task. Of greatest interest are compounds based on thie-
no[2,3-d]pyrimidine structure, which bind to the al-
losteric site located in the transmembrane channel of
the LHR. The aim of the work was to study the effect of
the thieno[2,3-d]pyrimidines TPO1, TP03, TP04, and
TP21, which we first developed, on the basal activity of
adenylyl cyclase (AC) in rat testicular membranes, on
the level of testosterone (T) in the blood, the expression
of steroidogenesis genes and the content of T in the tes-
tes of male rats with a single and three-day administra-
tion of thieno[2,3-d]pyrimidines. In the in vitro experi-
ments, hCG increased the basal activity of AC in testic-
ular membranes more efficiently than thieno[2,3-
d]pyrimidines; and in the in vivo experiments in the case
of a single administration, hCG (20—50 IU/rat) exceed-

ed the most active compounds TP03 and TP04 (15—
50 mg/kg) according to the steroidogenic effect. With a
three-day administration, the hCG effect was weakened
and was lower than the steroidogenic effects of TP03
and TPO04. After a three-day hCG administration, in the
testes, the expression of the Star and Cyp11al genes en-
coding the transport StAR protein and cytochrome
P450,.. responsible for the synthesis of pregnenolone
was increased, and the expression of the Lhr and
Cypl7al genes encoding the LHR and cytochrome
P450-17a., responsible for the synthesis of androstene-
dione, was inhibited. Thieno[2,3-d|pyrimidines mod-
erately stimulated the Star expression and did not affect
the Lhr expression, indicating a mild stimulation of tes-
ticular steroidogenesis and the absence of an inhibitory
effect on LHR expression, which allows the testes to re-
main sensitive to gonadotropins. These data indicate the
potential of thieno[2,3-d]pyrimidines for controlled
stimulation of steroidogenesis.

Supported by RSF 19-75-20122.

732



KYPHAJI DBOJIIOLIMOHHOH BHOXUMHH H ®U3HOJIOTHH, 2020, mom 56, Ne 7, c. 733

MATEPUAJIbI KOH®EPEHIINN
N IIKOJIbI

THE EFFECT OF METFORMIN TREATMENT ON THE BASELINE
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Type 2 diabetes mellitus impairs the reproductive
functions in men, and important tasks are deciphering
the molecular mechanisms of testicular dysfunctions in
diabetes and the search of effective approaches to their
correction. The purpose was to study the regulatory ef-
fects of four-week metformin treatment (120 mg/kg/day)
of male Wistar rats with high-fat diet/low-dose strepto-
zotocin-induced type 2 diabetes on the basal and go-
nadotropin-stimulated steroidogenesis, the intratestic-
ular content of leptin and the receptors of leptin and lu-
teinizing hormone/chorionic gonadotropin and on the
sperm quality. Diabetic rats had hyperleptinemia, an-
drogen deficiency, and reduced sperm number and mo-
tility, and in the diabetic testes, they had the increased
leptin content and the reduced content of the Ieptin and
luteinizing hormone/chorionic gonadotropin receptors
and 17-hydroxyprogesterone. The stimulating effects of
human chorionic gonadotropin on testosterone pro-

duction and expression of steroidogenic genes (Star,
Cyp1lal) were decreased. Metformin restored the basal
and gonadotropin-stimulated plasma testosterone lev-
els. In the testes, it restored gonadotropin-stimulated
17-hydroxyprogesterone, androstenedione and testos-
terone levels, the Star expression and the levels of leptin
and the leptin and luteinizing hormone/chorionic go-
nadotropin receptors. Metformin also improved quanti-
ty and quality of sperm and morphology of the convo-
luted seminiferous tubules. We concluded that met-
formin  treatment normalizes the  testicular
steroidogenesis in diabetic rats, which is due to resto-
ration of the gonadotropin and leptin systems in the tes-
tes and is associated with an improvement in spermato-
genesis.

Supported by RFBR 18-515-45004-IND-a; DST
INT/RUS/RFBR/P-310.

733



KYPHAJI DBOJIIOLIMOHHOH EUOXUMHH H ®HU3HOJIOTHH, 2020, mom 56, Ne 7, c. 734

MATEPUAJIbI KOH®EPEHIINN
N IIKOJIbI

COMPARISON OF THE ENZYMOLOGICAL PARAMETERS
OF CHOLINESTERASES OF THE NERVOUS TISSUE AND THE HOMOGENATE
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One of the key problems of comparative neurochem-
istry is the comparison of the catalytic characteristics of
enzymes of the nervous system of animals at different
levels of evolutionary development, which is well illus-
trated by studies of cholinesterases (ChE) of various or-
igins. For a number of years, comprehensive studies
have been carried out on the properties of the ChE of
the cotton scoop Helicoverpa (Heliothis) armigera
Hbn.. Their caterpillars damage more than 120 species
of cultivated and wild plants. The practical goal of such
studies is to search for new highly selective ganglion
blockers of cholinesterase data of these insect pests that
do not adversely affect the cholinergic system of hu-
mans and mammals in the biocenosis. The cotton scoop
revealed two cholinesterase — acetylcholinesterase
(AChE) of the neural chain and butyrylcholinesterase
(BChE) of the whole body. A comprehensive study of
substrate-inhibitory specificity using modern concepts
of inhibition by high concentrations of substrates, as
well as the study of the antienzyme action of 57 irrevers-

ible phosphoroganic inhibitors, showed the unique en-
zymatic properties of scoop enzymes compared to cho-
linesterase of a number of arthropods and some mam-
mals, which confirms a number of evolutionary
concepts in development choline system and neurohu-
moral regulation of homeostasis. The study of their sub-
strate specificity revealed, with a qualitative similarity of
the enzyme characteristics of AChE and BChE, scoops
with “reference” erythrocyte AChE and serum BChE, a
distinctive peculiarity of the properties of these en-
zymes. So, scoop’s AChE hydrolyzed butyrylthiocho-
line at a measurable rate, and for scoop’s BChE, the ki-
netic parameters were independent of the structure of
the acyl part of the substrate molecule. Phenylphos-
phonic acid derivatives turned out to be highly selective
inhibitors.

Supported by state assignment of IEPhB RAN
(AAAA-A18-118012290427-7).
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In rodents, the most adequate model of diet-induced
obesity in humans is obesity caused by the consumption
of a sweet-fat diet (SFD), which is characterized by
more pronounced adiposity in females than in males.
The aim of the work was to evaluate the influence of
SFD on the expression of genes involved in the regula-
tion of carbohydrate-lipid metabolism in the liver,
brown and white fat.

C57B1/6] mice consumed SFD or laboratory chow
for 10 weeks. We measured body weight, weights of liver,
brown and white gonadal and subcutaneous adipose tis-
sues, blood levels of metabolites and hormones, as well
as the expression of genes involved in the oxidation of
fatty acids (Fgf21, Ppara, Cptl), lipolysis (Lipe), adipo-
genesis (Ppary), lipogenesis (Fasn, Lpl), thermogenesis
(Ucepl), glucose metabolism (Sic2a2, Slca4, Gop,
Pklr, Gek, Pck). The level of mRNA was evaluated by
RT-PCR.

Females fed SFD (SFD females) had a white fat in-
dex greater than that of SFD males. Relatively low white
fat adiposity in males was associated with hyperinsulin-

emia and a 1000-fold increase in blood level of the pro-
tein hormone fibroblast growth factor 21 (FGF21), as
well as a 16-fold increase in hepatic Fgf21 gene expres-
sion. In addition, the expression of hepatic Pklr gene in-
volved in glycolysis was significantly increased, relative
to the control, in SFD males. In males only, SFD in-
creased the expression of the Cprla gene, a marker of
fatty acid oxidation, in both depots of white adipose tis-
sue. In females, adaptation to the SFD was not accom-
panied by an increase in the expression of any gene in
the liver, white and brown adipose tissues. In white go-
nadal fat, SFD, in contrast, reduced the expression of
lipogenic, adipogenic, and lipolytic genes in females,
which suggests a reduction in energy expenditure on lip-
id metabolism. Thus, adaptive strategies to long SFD
consumption at the transcriptional level differ in males
and females. It must be taken into account when devel-
oping approaches to the pharmacological correction of
obesity.

Supported by the RSF 17-15-01036-P.
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It is considered now that nonselective pore of inner
mitochondrial membrane, which plays an important
role in regulation of different types of cell death, is
formed by conformational changes and assembling of
several preexisted proteins of mitochondria. In particu-
lar, F,F,-ATPase, cyclophillin D, adenine nucleotide
translocase, P; carrier, various components of mito-
chondrial electron transport chain, such as I, III and IV
respiratory complexes as well as some other proteins
participate in its formation and/or regulation. It is
known also that respiratory complex I can play in some
cases the role of Na*/H* exchanger, the complex II is
involved in formation/regulation of ATP-dependent
potassium channel of mitochondria (mitoKrp), while
the complex IV — in formation and/or regulation of mi-
tochondrial Ca?*-activated large conductance potassi-
um channel (mitoBK,). Previously we have shown that
cytotoxic action of divalent metal ions of cadmium

(Cd?*"), which is one of the most important environ-
mental pollutants that is extremely dangerous for all liv-
ing things, is modulated by effectors of the nonselective
pore and the respiratory chain. The aim of the present
work was comparative investigation of mechanism(s) of
modulating action of various effectors of two mentioned
above K™ channels against the toxic action of Cd?*,
namely diazoxide (mitoK,rp activator) or NS1619,
NS004 and paxilline — mitoBK, openers/inhibitor,
correspondingly. As an experimental model, isolated
liver mitochondria and two cell lines (AS-30D, PC12)
of rat were used. Possible involvement of mitochondrial
respiratory chain in modulating action of the K* chan-
nels effectors against the Cd?*-induced toxicity and cell
death is discussed.

Supported by state assignment (AAAA-AIS-

118012290371-3).
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The aim of the present study was to investigate mo-
lecular mechanisms of modulating action of effectors of
Ca?"-activated big-conductance potassium channel
(BK(Ca)) against toxicity and cell death evoked by
heavy metal ions, cadmium (Cd?*). Experiments were
conducted on two cell types (AS-30D, PC12) and iso-
lated liver mitochondria of rat. Previously we observed
that cytotoxic effects of Cd** decreased in the presence
of paxilline - BK(Ca) blocker and enhanced in the pres-
ence of NS1619 or NS004 — BK(Ca) openers. In this
work we have shown that both BK(Ca) activators under
test induce apoptosis of AS-30D cells which is sensitive
to paxilline. In the simultaneous presence of Cd*" and
NS1619 or NS004 in the incubation medium the apop-
tosis of AS-30D cells increased and paxilline had no in-
fluence on it. As recently obtained by us, paxilline does
not induce apoptosis per se as well as does not affect the
Cd?*-induced apoptosis of AS-30D cells. At the same
time, paxilline produced transient decrease of maximal,
i.e. completely uncoupled, respiration of AS-30D cells,

and enlarged the intracellular production of reactive ox-
ygen species, ROS. Besides, paxilline partially inhibited
Cd?**-induced necrosis both of AS-30D and PC12 cells.
Moreover, paxilline temporally depressed maximal res-
piration rate of PC12 cells as well and decreased their
ROS production in the presence of Cd** (Belyaeva,
Sokolova, 2020). Using PC12 cells, in the present work
we have shown that NS1619 and NS004 do not change
significantly the Cd*"-induced ROS generation. Inter-
estingly, maximal decrease of the Cd*"-enhanced ROS
formation was observed when PC12 cells were incubat-
ed with paxilline in the presence of NS1619 or NS004.
The both BK(Ca) openers enhanced harmful effects of
Cd?" on respiration and membrane permeability of iso-
lated rat liver mitochondria in incubation media of dif-
ferent ion content.

Supported by state assignment (AAAA-AIS-

118012290371-3).
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Introduction. In heart failure, the contractile func-
tion of the ventricles is reduced. To compensate for the
reduction in the ejection fraction, the ventricular myo-
sin activator omecamtiv mecarbil (OM) was created
(Teerlink, 2009). OM prolongs the state of strong bind-
ing to F-actin by binding the catalytic domain of cardiac
myosin, thus increasing the number of myosin force-
generating heads, reduces the step size of myosin mole-
cule and the sliding velocity of F-actin over cardiac my-
osin in an in vitro motility assay. The mechanism of the
OM effect was studied on cardiomyocytes and myosin

5L e Atrial myosin
-——-Atrial myosin

m  Ventricular myosin

—— Ventricular myosin

Velocity, um/s

0 0.5 1.0 1.5 2.0
Concentration of OM, uM

Fig. 1. The effect of OM on the sliding velocity of F-actin
over ventricular and atrial myosin.

of the left ventricle. But it is known that atrial and ven-
tricular isoforms of myosin differ in the composition of
heavy (MHC) and light (LC) chains. Ventricular myo-
sin consists of f-TCM and ventricular LC and atrial of
a-MHC and atrial LC. Isoforms of myosin atria and
ventricles differ in kinetic and mechanical properties.

Methods. We compared the effect of OM on the
characteristics of the single interactions of the native
atrial myosin and pig’s ventricle with skeletal actin in an
optical trap. The impact of OM on the kinetics of the in-
teraction of atrial and ventricular myosin with F-actin
was evaluated by the sliding velocity of actin filaments in
the in vitro motility assay.

Results. OM increased the lifetime of the myosin
head on actin; 0.7 uM OM halved the step. OM reduced
the sliding velocity of F-actin in ventricular myosin by
seven times, in the atrial by four times (Fig. 1).

Discussion. The difference in the sensitivity of myo-
sin isoforms to OM is explained by the difference in
their affinity for actin in the nucleotide-bound state.
OM is closely associated with myosin before the power
stroke (ADP - Pi state), and the lifetime in the nucleo-
tide-bound state in the cycle of myosin isoforms with o.-
and B-TCM is different. We suggest that the difference
in the kinetics of hydrolysis determines the kinetic and
mechanical properties of atrial and ventricular myosin.
Results at the molecular level explain why OM more
significantly affects the characteristics of the atria than
the ventricle.

Supported by RFBR 18-015-000252, the State Pro-
gram (AAAA-A18-118020590135-3).
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Objectives. Sigma-1 receptor (S1R) is an endoplas-
mic reticulum resident transmembrane protein and
changes in its expression or sequence are associated with
neurodegenerative phenotypes. We studied S1R’s cellu-
lar functions, intracellular localization and neuropro-
tective properties of S1R agonists that prevent synaptic
loss in medium spiny neurons (MSNs) in Huntington’s
disease (HD) and mushroom “memory” spine loss in
hippocampal neurons in Alzheimer’s disease (AD).

Methods. Recombinant S1R protein was expressed
and purified in baculovirus expression system. Giant
unilamellar liposomes (GUVs) and supported bilayers
were prepared from S1R-containing proteoliposomes.
Neuronal cultures were prepared from WT, YACI128,
presenilin-1-M146V-knock in (PS1-KI) and APP-KI
pups. To visualize spine morphology, anti-DARPP32
immunostaining or TdTomato transfection were used.
To study S1R’s functions, we used calcium imaging and
biochemical analyses. Mushroom spines were analyzed
in vivo via transgenic GFP mice.

739

Results. We studied S1R localization to mitochon-
drial-associated membrane domains and biophysical
determinants of S1R localization. We identified protein
motifs responsible for S1R-cholesterol interactions that
are essential for proper S1R targeting to the MAM re-
gions. Knockdown or knockout of S1R expression im-
paired spine stability. S1R agonists 3-PPP and pridopi-
dine prevented the loss of spines in YAC128 MSNs and
the loss of mushroom spines in PS1-KI and APP-KI
hippocampal neurons. S1R agonists also normalized
calcium-signaling abnormalities observed in YACI128,
PS1-KI and APP-KI neurons. Daily treatment of
PS1-KI-GFP mice 30 mg/kg pridopidine daily pre-
vented hippocampal mushroom spine loss in vivo.

Conclusions. S1R binds cholesterol directly and
functions as a lipid raft-stabilizing protein of the ER.
S1R agonist Pridopidine exerts synaptoprotective ef-
fects in preclinical models of HD and AD, suggesting
that it has a therapeutic potential.

Supported by Saint Petersburg State Polytechnical
University.
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Introduction. Currently, the ability of skeletal mus-
cles to synthesize and release brain neurotrophin BD-
NF and its progenitor proBDNF has been described,
while their involvement in the regulation of synaptic
transmission in motor synapses at different stages of
their formation remains poorly understood. The aim of
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this work was to compare the ability of BDNF and
proBDNF to exert acute regulatory effects on the pa-
rameters of miniature end plate potentials (MEPPs).
Methods. MEPPs were recorded in newly-formed
synapses of reinnervating extensor digitorum longus
muscle (m. EDL), and in functionally mature synapses
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Fig. 1. Changes in amplitude and frequency of MEPPs in newly-formed motor synapses of mouse m. EDL in presence of BDNF (a,

b) and proBDNF (c, d).

740



THE ROLE OF BDNF AND proBDNF IN THE REGULATION OF PARAMETERS 741

of mouse diaphragm using standard microelectrode
techniques. MEPPs amplitude, time parameters, and
frequency were analyzed.

Results. In newly-formed functionally immature
synapses, BDNF (1 nM) caused a 50% increase in the
MEPPs amplitude and did not affect their frequency. In
mature synapses BDNF increased both the amplitude
of MEPPs by 30%, and the frequency of the MEPPs by
40%. All BDNF-induced changes in MEPPs parame-
ters in both types of synapses were prevented by inhibi-
tion of TrkB receptors. The increase in MEPPs frequen-
cy in mature synapses was due to activation of phos-
pholipase C, while in the newly-formed synapses this
enzyme was not involved in frequency regulation.
BDNF did not affect MEPPs time course of in both
types of synapses.

KYPHAJI DBOJIOLIMOHHON BUOXUMUU U ®U3UOJIOTUN

In presence of proBDNF (1 nM) in newly-formed
synapses the amplitude of MEPPs did not change, but a
decrease in MEPPs frequency by 50% was observed.
The time course of MEPPs remained unchanged. In
mature synapses, proBDNF did not cause changes in
any of the studied parameters of MEPPs.

Conclusions. We have shown for the first time that in
newly-formed motor synapses BDNF and proBDNF
provide individual acute effects on different parameters
of spontaneous secretion. In mature synapses BDNF
has a wider spectrum of activity, while proBDNF does
not seem to be directly involved in regulation of sponta-
neous acetylcholine secretion.

Supported by RFBR 19-04-00616a.
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Arginine-vasotocin (AVT) is a main hormone for
water-salt metabolism regulation in amphibians, rep-
tiles and birds; it is also synthesized in the pineal gland
of mammals. Nevertheless, there the leading role in the
water-salt balance maintaining is played by arginine-va-
sopressin (AVP), which has the replacement of phenyl-
alanine with isoleucine in the 8th position. AVP has a
pronounced antidiuretic effect, AVT has an antidiuretic
and powerful saluretic effect [Gao, Natochin, 2004],
which determined the adaptation of mammals during
evolution. The osmotic homeostasis associated with the
regulation of circulating blood volume and arterial pres-
sure (BP). The goal of this work was a comparative study
of AVP and AVT effects on BP in rats under different
conditions of water-salt balance. The experiments were
performed on non-anesthetized female Wistar rats in
accordance with Russian and international rules for
working with laboratory animals. AVP or AVT were ad-
ministered intramuscularly at a dose of 0.05 nmol/100 g
body weight per se and with hypervolemic loads (5%
oral water load, 5% oral load with a 0.9% NaCl solution,
intraperitoneal administration of a 2.5% NaCl solution
in 1.8 mL/100 g body weight); the control group was in-
jected with 0.9% sodium chloride. BP was measured
with the tail cuffs by a non-invasive method on Coda

two-channel setup (Kent Scientific Co, USA). The data
are presented as the mean and the error of the mean
(M = m), the significance of differences with the con-
trol was evaluated using the Student t-test and was sig-
nificant at p < 0.05. The average BP level increase after
20 minutes the administration of 0.05 nmol AVT com-
pared with the control was 48 = 4.1 mm Hg (p < 0.05).
Measurement of blood pressure after AVP injection re-
vealed an increase of 20.1 = 4.2 mm Hg (p > 0.05), with-
out statistically significant differences from the control
group. The study of blood pressure with changing of the
volume, osmolality and concentration of sodium in the
blood per se and with action of AVP and AVT did not re-
veal statistically significant differences; which allows us
to conclude that regulation is effective maintaining the
ratio of circulating blood volume and blood pressure in
the area of the selected experimental options with vari-
ous types of hypervolemic loads. AVP has the most pro-
nounced antidiuretic effect, but AVT demonstrate high-
er natriuretic and pressor activity, which is crucial for its
participation not only in osmosis, but also in volume
regulation.

Supported by state assignment of IEPhB RAS.
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It is known that sphingolipids (including ceramide —
Cer) can act intracellularly as secondary messengers
that regulate a number of intracellular processes, such as
cell death due to apoptosis, necrosis and necroptosis,
autophagy and mitophagy, prooxidant activity, insulin
resistance, cytoskeleton rearrangement, and others
(Hannun, Obeid, 2017). The role of bioactive sphingo-
lipids in the development of skeletal muscle atrophy and
dysfunction during functional unloading is not fully un-
derstood, so the study in this area has become the aim of
our work. The experiments were performed in male
Wistar rats and C57B1/6 mice. The unloading of the
hind limb muscles lasting from 6—12 hours to 30 days
was simulated by hindlimb suspension (HS) according
to Ilyin-Novikov method. Some groups of the suspend-
ed animals were treated with the inhibitors of acid or
neutral sphingomyelinases. We have found that HS of
different durations is accompanied by an increase in Cer
production in m. soleus, and this is characteristic for
both the earliest stages (6—12 hours), and more long pe-
riods of HS (14, 30 days). The leading mechanism of
Cer accumulation is not the de novo synthesis (an in-
crease in SPT expression was not found), but sphingo-
myelinase hydrolysis. In muscles of animals subjected to
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HS, clomipramine (aSMase inhibitor) reduces the ex-
pression of the components of prooxidant complex
(NOX2) and the activity of apoptosis-inducing signal-
ing, attenuates the changes in membrane glucose and
amino acids transporters (GLUT4, SNAT?2), and also
affects the regulator of protein synthesis (mT'ORC1 sys-
tem). Special changes have been found in the mem-
branes of muscle fibers. HS is accompanied by the for-
mation of Cer-enriched membrane microdomains; the
effect is partially prevented by clomipramine (Bryndina
et al., 2018). We have established that the previously de-
scribed phenomenon of lipid raft destabilization due to
short-term muscle unloading (Petrov et al., 2017) may
be associated with the effects of activated sphingomyeli-
nase and subsequent accumulation of Cer in sarcolem-
ma (Bryndina et al., 2018, Petrov et al., 2019). In exper-
iments with HS, clomipramine influenced both planar
and caveolar rafts, and also affected the submembrane
cytoskeleton of muscle fibers. It is important to note
that this inhibitor reduced the degree of HS-induced
muscle atrophy.

Supported by RSF 16-15-10220.
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Introduction. Prolonged or severe repeated pain is
the stress that activates the hypothalamic-pituitary-ad-
renocortical system (the HPA axis). Available clinical
and fundamental data on the impact of inflammatory
pain on the HPA reactivity are controversial. The im-
portance of research into this issue is determined by the
fact that pain experienced at an early age can change the
HPA axis programming and cause behavioral disorders
later.

Methods. A comparative analysis of data on the ef-
fect of pain response on the plasma corticosterone level
during different periods of postnatal development (1-,
7-, 25- and 90-day-old rats) in prenatally unstressed
and prenatally stressed rats was performed for the first
time using a model of moderate inflammatory pain
(2.5% formalin into the plantar pad of a hind paw).

Results. In newborn rats, the corticosterone level was
higher in response to an injection of formalin than to
that of vehicle, this difference was maintained 24 h after

injections. An injection of formalin to 7-day rats evoked
a gradual increase in pain response and corticosterone
response for 60 min; the higher level of hormone was
observed in prenatally stressed compared to prenatally
unstressed animals only on the 30th min after injection
of formalin; twenty-four hours later, the hormone level
remained above the basal level and did not differ be-
tween prenatally stressed and prenatally unstressed rats.
In 25- and 90-day-old rats, the inflammatory pain re-
sponse and corticosterone reaction depended on the
level of organization of pain response in CNS, sex and
prenatal exposure.

Conclusions. Thus, formalin-induced increase in
corticosterone level reflects nociceptive input, rather
than the stress associated with vehicle injection; rela-
tionship between inflammatory pain and corticosterone
response changes during postnatal development show-
ing sexual dimorphism.

Supported by RFBR 17-04-00214a.
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The “Morris Water Maze” (MWM) behavioral test is
a universal method for testing cognitive functions in ex-
perimental rodents, and it is especially effective in de-
tecting deviations in memory functions and learning.
Despite the wide range of possible applications, data
analysis makes the use of this test difficult. Currently,
automated tracking and analysis programs of rodent
moving are popular. But all known quality programs are
the property of foreign commercial companies and are
of high price. Thus, our goal was to develop and create
an available quality blighty product, which will allow the
scientist to carry out research using various options of
the MWM. The result of the work is a software product
that allows to quickly and accurately detect the trajecto-
ry of animal moving in the water, and also provides pa-

()

rameters for evaluating the cognitive functions of mem-
ory and learning.

As part of this work, software is developed that oper-
ates in several stages: preliminary processing of input
data, data analysis and post-processing.

Currently, the output from the developed software is
three files: a video file of analyzing test data (Fig. 1a,
1b), an image of the mouse’s path (Fig. 1b), measured
metrics (platform search time, time spent in the quad-
rant with the platform and percentage time spent in the
quadrant with the platform) (Fig. 1b). In the near fu-
ture, it is planned to add the calculation of such metrics
as: learning index, cumulative search error, Whishaw er-
ror, platform search strategy.

We have created a unique program, open and auton-
omous, for tracing mice and processing received data.

Latency; 1:25:15
Time in quadrant; 0:22:13
Percent time in quadrant; 25.88

Fig. 1. The processing of “Morris Water Maze” test: (a) the beginning of processing, (b) the end of processing. (¢) The path of move-

ment of the tracked mouse and calculated metrics.
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At the moment, our software is at the stage of active de-
velopment, but it can already produce standard param-
eters. Since the software is self-sufficient, it does not re-
quire any massive third-party programs for its work, and
will be effective for any modifications of MWM. In the
future, after finalization, the created program will be-
come an improved analogue of inaccessible commercial

KYPHAJI DBOJIOLIMOHHON BUOXUMUU U OUIUOJIOTUU

programs. Accessibility, quality and versatility make the
program we created an invaluable assistant to modern
Russian scientists.

Supported by the program to increase the competi-
tiveness of leading Russian universities among leading
scientific-educational centers (project 5-100-2020).
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The aim of this work is to evaluate the heart rate and
its changes during the performance of certain functions,
for example, during feeding. As a working hypothesis, it
has been suggested that heart rate variability may have
age-specific features (embryos, young snails, adult and
mature individuals). To solve these problems, the heart
rate was compared in animals during development from
the embryo in the egg, after hatching, and in adult ani-

mals of different weights. As well as changes in heart rate
depending on the age and size of the animals during
feeding. The data obtained using modern non-invasive
registration methods were analyzed and evaluated using
modern adequate mathematical methods for estimation
of the results. We used the wavelet decompositions of
the generalized Haar spaces (see Dem’yanovich et al.,
2017; 2020).
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There are currently no effective drugs for inhibiting
thyroid stimulating hormone (TSH) receptors in Graves
disease and TSH-dependent tumors. To reduce the lev-
el of TSH, thyroid hormones are used, which, according
to the negative feedback mechanism, reduce the pro-
duction of TSH, but they cause dysfunctions of the car-
diovascular, endocrine and bone systems. A promising
approach for inhibiting TSH receptors is the develop-
ment of low-molecular-weight antagonists of an al-
losteric site localized in their transmembrane channel,
the most promising of which are thieno[2,3-d]py-
rimidines. We synthesized compound TP48 (5-ami-
no-N-(tert-butyl)-4-(4-iodophenyl)-2-(methylthio)thie-
no[2,3-d]pyrimidine-6-carboxamide) and its analog
TP52, and studied their effect on TSH-dependent syn-
thesis of thyroid hormones in the in vifro and in vivo.
Using FRTL-5 thyrocyte culture, it was shown that
TP48 and TP52 suppress TSH-stimulated expression of
the Nis gene encoding the Na*/I--cotransporter and
the Dio2 encoding D2-deiodinase. At the same time, a
decrease in the production of thyroid hormones and a

weakening of Ser!3® phosphorylation of the factor
CREB involved in the synthesis of thyroxine were also
found. The TP52 was more active than TP48. Treat-
ment of male Wistar rats with thyroliberin increased the
levels of all forms of thyroid hormones, enhanced the
expression of Tg, TPO and Dio2 genes encoding thyro-
globulin, thyroperoxidase and D2-deiodinase, and re-
duced the expression of the 7sA4r encoding TSH receptor
in the thyroid gland of rats. Pretreatment with TP48 and
TP52 reduced the stimulation of thyroxin production
and the expression of the 7g and DioZ2 genes. The TP48
and TP52 had a little effect on the basal levels of thyroid
hormones and the expression of genes encoding thy-
roidogenic proteins in the thyroid gland, indicating the
intrinsic activity of neutral antagonists. Thus, new thie-
no [2,3-d]pyrimidines with the activity of neutral antag-
onists of TSH receptor have been developed, which can
be used to restoration of thyroid function in hyperthy-
roidism.

Supported by the RSF 19-75-20122.

748



KYPHAJI DBOJIIOLIMOHHOH EUOXUMHH H ®HU3HOJIOTHH, 2020, mom 56, Ne 7, c. 749

MATEPUAJIbI KOH®EPEHIINN

N IIKOJIbI

ESTIMATION OF EFFICIENCY OF TWO-COMPONENT ANTI-AGGREGANT
THERAPY BY CLOPIDOGREL AND ASPIRIN

© 2020r. I.A. Dobrylko!, E. R. Nikitina*, S. G. Petunov', and K. A. Vasilyeva!

! Sechenov Institute of Evolutionary Physiology and Biochemistry of the Russian Academy of Sciences, Saint Petersburg, Russia
*e-mail: elena.nikitina@bk.ru

DOI: 10.31857/50044452920071699

The present study is a clinical case of a patient with
established unstable angina, who underwent standard
two-component antithrombotic therapy with clopido-
grel in a daily dose of 75 mg and acetylsalicylic acid
(ASA) in a daily dose of 50 mg with oral administration.
Selective irreversible inhibition by the active metabolite
of clopidogrel P2Y12 receptors prevents ADP-mediated
activation of integrin IIb/IIIa receptors, which leads to
suppression of platelet aggregation. Platelet aggregation
caused by other agonists whose action is mediated
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Fig. 1. Change in platelet aggregation rate before and after
clopidogrel and aspirin therapy.

through ADP is also inhibited. The severity of the action
of clopidogrel depends on the state of the enzyme sys-
tem of cytochrome P450. ASA reduces aggregation,
platelet adhesion and thrombosis by inhibiting the syn-
thesis of thromboxane A2 in platelets. This type of ther-
apy significantly reduces the risk of vascular complica-
tions. To assess the effectiveness of the prescribed two-
component therapy in this patient, we conducted a
comparative analysis of platelet aggregation sensitivity
to the action of the ADP aggregation stimulator be-
fore treatment and 1 month after it was prescribed.
Platelets were studied by small angle light scattering
(LaSca-metod — Low angle Scattering metod) using a
LASKA-TM laser analyzer (BioMedSystem LLC, Saint
Petersburg). A quantitative assessment of the effect of
an agonist on platelet aggregation was established on the
basis of a change in the dose-response relationship, and
the kinetic parameters of aggregation were calculated
and evaluated: the maximum initial Via aggregation rate
and sensitivity to the EC50ADP agonist. Comparison of
aggregation indices before and after 4 weeks of taking
clopidogrel and ASA revealed a decrease in aggregation
rate by 11%, a decrease in sensitivity to an agonist
(ADP) by more than one and a half times.

Supported by state assignment (AAAA-AIS-

118012290372-3).
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Brown adipose tissue is considered to play an im-
portant role in the development of mammal endother-
my. Thermogenesis based on the uncoupling of oxida-
tive phosphorylation and respiration by the UCP1 pro-
tein is necessary for maintaining of temperature
homeostasis during short-term temperature fluctua-
tions, with seasonal adaptations, and during exit from
torpor. Recently, another type of UCP1-expressing ad-
ipose cells was discovered. These cells named beige adi-
pocytes arise from the precursors distinguished from the
brown adipocytes precursors. Beige adipocytes are dif-
fusely distributed in fat depots and visceral tissues. The
purpose of the report is to discuss the possible function
of these cells.

It was found that the dynamics of the beige adipocyte
population is not always associated with temperature
adaptations. Calculations based on O, consumption rate
data for the cultures of these cells [Chechi et al, 2012]
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indicate that the single beige adipocyte, even at a ther-
mogenic capacity equal to that of brown adipocyte, can
only provide heating of its immediate microsurround-
ing. Thus, UCP1-dependent thermogenesis probably
developed in different mammalian fat cell lines inde-
pendently and for different tasks. Taking into account
the information on the high termosensitivity of some
processes essential for cell/tissue homeostasis, as well as
data on the correlated changes in UCP1 expression and
cell renewal including some types of muscle regenera-
tion and tumors we suggest a role of beige adipocytes in
the local weak heating of special cell niches. While mas-
sive depots of brown fat are involved in maintaining of
temperature homeostasis of the whole organism, beige
adipocytes ensure a fine local adjustment of thermal op-
tima required for plastic processes in tissues.

Supported by state budget.
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The object of the study was shrimp of the genus
Mysid (Mysis; Mysida, Crustacea), namely, Mysis rel-
icta. About 10000 years ago, shrimps of this species
were isolated from each other in various Arctic aquatic
environments, which include a transparent, fairly well-
lit, salty marine environment, and a cloudy, almost
dark, brackish freshwater environment, resulting in the
formation of marine and lacustrine populations. A com-
parative study of the mechanisms of visual pigment re-
generation during dark adaptation was carried out in the
eyes of shrimps Mysis relicta of marine and lacustrine
populations previously adapted to light. The dynamics
of changes in the isomeric composition of the retinal
chromophore, its precursor retinol and retinyl esters af-
ter irradiation and during dark adaptation was studied
by HPLC. It was shown that as a result of irradiation,
the content of 11-cis retinal decreases many times (11-
18 times), while the amount of all-trans-retinal changes
slightly (1.5 times). It is assumed that the all-trans-reti-
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nal resulting from the photoisomerization of 11-cis reti-
nal is rapidly reduced to retinol, similar to how it occurs
in the visual cycle of vertebrates. In addition, during ir-
radiation, there is a sharp increase in the content of all-
trans-retinyl esters, which during the dark adaptation
turn into the form of 11-cis retinyl esters, which are the
precursors (source) of 11-cis retinal, necessary for the
regeneration of rhodopsin in the dark. At the same time,
the efficiency of the rhodopsin photoregeneration pro-
cess in these shrimps is very low. Based on the results
obtained, it can be assumed that the main way of visual
pigment regeneration in Mysis relicta shrimp is the dark
regeneration process, i.e., mainly synthesis of rhodop-
sin de novo molecules in their photoreceptor cells
(rhabdomy) takes place, and not the process of photore-
generation.

Supported by RFBR 18-54-11002.
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The activity of 145 neurons was recorded in the pre-
frontal cortex of the rat brain during the learning of the
bilateral choice task in a two-ring maze. The animal
chooses the right or left ring of the maze according to
the conditional signals and gets reinforcement. The
analysis of the 12 experimental sessions of the learning
made it possible to distinguish three periods of analysis:
the initial period, with a predominance of wrong trials,
a turning point of the learning and a last period with a
predominance of the percent of successful trials.

In each experimental series, the animal was tested in
two different conditions of the behavioral program: with
a delay in the beginning of each subsequent trials and
without a delay. More successful execution was ob-
served in delay conditions. Discriminant analysis made
it possible to compare the activity of groups of neurons
in 8 different behaviors: successful and wrong trials to
the right and to the left ring of maze and with and with-
out delay for each epoch of analysis. Initially, the animal
was trained to run to the right ring and receive reinforce-

ment; in the process of learning, a new left side and a
conditioned signals associated with it appeared.

It was found that at the beginning of the learning, the
neuron activity significantly differs with wrong trials to
the right ring, which is a discrepancy with the previously
known behavioral model. At the next stage of learning,
the activity associated with correct movements to the
left becomes different from others, which apparently re-
flects the process of interiorization of a new left condi-
tioned signal, and at the final stage of learning, the ac-
tivity associated with a predominantly wrong choice is
detected. In addition, in the learning process, there is a
difference in activity with and without delay. It is as-
sumed that in different epochs of the learning the ani-
mal uses different strategies of the choice and the re-
vealed patterns of activity corresponding to one or an-
other behavior are the reference for the animal in this
period.

Supported by state budget (AAAA-AIS-

118012290373-7).
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The presented study is the part of the research of the
speech of children with atypical development/develop-
mental disorders (Lyakso et al., 2013—2020). The aim of
the study is to determine the peculiarities of adult recog-
nition of child’s gender, age and psychoneurological
state when listening to their speech.

Speech and behavior of 355 children aged 4—16 years
were recorded. Children have diagnoses: autism spec-
trum disorders, Down syndrome, mixed specific devel-
opmental disorders, intellectual disabilities, mild neu-
rological disorders, cerebral palsy and typically devel-
oping children were recorded as control group. The
diagnosis of children was clarified by a specialist child
psychiatrist. Audio, video files, and metadata — infor-
mation about the child, family, recording conditions,
equipment, data from psychophysiological tests and
questionnaires, are included in the database
“AD_CHILD.RU”.

The participants in the perceptual experiments were
adults (n = 461) — auditors: specialists in speech acous-
tics; child psychiatrists; postgraduate students in the
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field of child psychiatry; students of the medical pediat-
ric university — native Russian speakers and foreigners;
students of university with IT specialization. The audi-
tors listened to test sequences that included samples of
child speech.

It is revealed that adults are able to recognize cor-
rectly the psychoneurological state, severity of disor-
ders, gender and age of children via their speech. The
paper discusses the relationship between recognition
accuracy and the child’s current diagnosis, severity of
child’s disorder, physiological characteristics of the
child, conditions of child’s life — family/orphanage,
professional experience and the language of the auditor,
the organization of the test sequences and the complex-
ity of the tasks for the auditor. The analysis of acoustic
features of child speech is carried out taking into ac-
count the characteristics of speech tract structures func-
tions specific for each disease. These acoustic features
are used for automatic speech recognition.

Supported by RSF 18-18-00063.
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N400 and P600 ERP components in adults are sen-
sitive to the factor of novelty of the presented word (the
so-called old/new effect). However, the dynamics of
ERP components formation in ontogenesis as well as
components involvement in new information are still
remain poorly understood. The work aimed to compare
ERP components in word repetition effect in children,
adolescents, and adults.

We examined adults 19—26 years old (N = 22), chil-
dren of 9—10 (N = 25) and adolescents of 12—14 years
old (N = 17). In first step the pair of nouns was present-
ed to the subject, in the second step — single word was
presented, which could be new one or repeat the word
from the pair. In total, there were 100 stimuli of each
type in the categorical decision paradigm. At the same
time, EEG was recorded from 19 sites, located accord-
ing to the 10/20 system with a sampling rate of 500 Hz.
The ERP was assessed on 1-second intervals separately
for new and repeated words in each of the age groups.
The amplitude and latency of the peaks in the ranges of
350-550 and 550-900 ms were compared using the Wil-
coxon T-test.

It was shown that the amplitude of N400 and P600
ERP components significantly decreased with age elic-

ited by each type of stimulus. N400 between stimuli dif-
ferences revealed only in adults: the latency of the N400
peak was significantly lower for a new word than for a
repetitive one, Z = —2.64, corrected p = 0.048, no sig-
nificant differences in the peak amplitude were found.
Differences in the amplitude of the P600 elicited by to a
new and repeated word are manifested in adolescents
(Z=-2.91, corrected p = 0.024) and adults (Z= —2.84,
corrected p = 0.030). In both groups, the amplitude was
higher in old word trials.

Comparison of old and new visual information in-
volve some different stages, which are formed at differ-
ent age and reflected in different ERP components.
These stages are formed at different periods of ontogen-
esis and are reflected in different components of the
ERP. First, differences appear between the repeated and
the new word in the P600 component: at 12—14 years
old, the pattern of differences is similar to adults. N400
differences are not detected in childhood and adoles-
cence and are present only in adults.

Supported by RFBR18-013-01082, state assignment
of IEPhB RAS.
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Ependymins (Epd) are secretory glycoproteins that
are the predominant protein component of cerebrospi-
nal fluid in teleost fish (Hoffmann, 1992; Ganss &
Hoffmann, 2009). Epd are synthesized in leptomeninx
and are secreted into the extracellular fluid of the brain
(ECF). Their discovery dates back to the mid 70’s
XX century (Shashoua, 1976). In addition to the long-
known functions of these proteins (participation in the
processes of learning, memory consolidation, and re-
generation of nerve tissue new information has appeared
about Epd functions in recent decades: participation in
cold acclimation of fish, regulation of their aggressive-
ness and social status, regulation of seasonal reproduc-
tive cycles, and some others (Garina, in press).

We have analyzed seasonal changes of Epd concen-
tration in the ECF of some freshwater (goldfish) and
migratory (eastern redfins) cyprinids. The following
methods were used: 1) SDS-electrophoresis (Laemmli,
1970), 2D-electrophoresis; 2) MALDI mass spectrom-
etry; 3) determination of the concentration of total pro-
tein by microbiuret method (Itzhaki et al., 1964); 4) the
determination of the relative protein content by electro-
phoregrams was performed using the ONE-Dscan soft-
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ware package, Ver 1.31 (Scananalytic Inc.). By the ex-
ample of goldfish, it was shown that the Epd concentra-
tion in ECF depends not only on the maturity stage of
the gonads, but also on the sex of the fish: in summer,
females and males of goldfish (maturity stage of the
gonad 1—2) showed a value of 0.80 = 0.07 and 0.38 *
0.16 g% (p < 0.05), respectively. In immature individu-
als, the concentration of Epd was 0.73 & 0.16 g% (Gari-
na et al., 2017). At the same time, in redfins, the lowest
value of Epd concentration in ECF was observed in im-
mature individuals in spring: 0.49 + 0.15 g%. In sexually
mature fish, the minimum value of the parameter was
observed before spawning: 0.74 £+ 0.17 g%. It was estab-
lished that the total protein content in the ECF of red-
fins, unlike other extracellular body fluids, is at a con-
stant level throughout the year, and this constancy is en-
sured by seasonal variation in the Epd content
(Andreeva et al., 2015). The results have been suggest
the participation of Epd in the regulation of seasonal re-
productive cycles, as well as maintaining brain homeo-
stasis in teleost fish throughout the annual cycle.

Supported by state assignment (AAAA-A19-
119102890013-3), RFBR 13-04-00427-a.
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We analyzed the correlations of basal metabolic rate
(BMR), with body temperature and sleep duration and
activity of endothermic animals, in the mammalian
subclasses Monotremata, Marsupialia and Eutheria,
and distinguished three groups of birds: Paleognathae,
Neognathae-Non-Passeriformes and Neognathae-Pas-
seriformes, which differ origin time in evolution. Using
the indicator variables method, the equations were
brought to a general exponent and the dimensionless ra-
tio of the metabolic level in the group was obtained: if
the BMR of Passeriformes with the highest BMR is tak-
en as 1.00, the BMR level of Monotremate will be 0.21,
Marsupialia — 0.38, Paleognathae — 0.51, Eutheria — 0.52,
and Neognathae-Non-Passeriformes — 0.71 (Fig. 1). The

terrestrial lifestyle of Eutheria and flightless Paleogna-
thae is ensured by an almost equal level of BMR. The
duration of activity was determined by subtracting the
average sleep period for the group from 24 hours. The
longer the activity in the group of animals, the higher
their basal metabolic rate. The average body tempera-
ture of groups of endothermic animals increases with
increasing levels of BMR. BMR levels, duration of
daily activity, and body temperature of animals of the
taxa under consideration negatively correlate with its
evolutionary age: the later the group separated from
the main treasures, the higher the metabolic rate, the
longer the period of activity, and the more developed
the central nervous system. As soon as the develop-
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Fig. 1. Dimensionless BMR (BMR ratio in relation to Passeridormes), activity duration (DA) and divergence time (million years ago,

MYA) of different groups of endotherms
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ment of blood circulation and respiration systems al-
lowed the formation of such a BMR level at which it
became possible to maintain body temperature at
37°C at rest, explosive radiation of mammals and
birds occurred. At that time, angiosperms and related
insects appeared, which became a new source of food
resources for endotherms, which contributed to their

KYPHAJI DBOJIOLIMOHHON BUOXUMUU U ®U3UOJIOTUN

ecological expansion. Mammals and birds replaced
the reptiles from the main niches, mastered various hab-
itats, and quickly entered large size classes. This was also

facilitated by a gradual decrease in temperature on
Earth.

Supported by RFBR 18-04-00791.
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It is known that changing the solution “without CaCl,”
to normal ones causes irreversible damage in the myo-
cardium sarcolemma and intracellular structures due to
overload with Ca and Na ions. The aim of our work was
to investigate the effects of Ca?* cycling, and ryanodine
and nifedipine on electrical activity of the ammocoete
sinus venous cells. The study was performed with using
the microelectrode leads technique on the sponta-
neously shrinking strips of 2 X 3 (mm) of sino-atrial
(SA) region. Larvae were anesthetized in 0.1% zaletil.
The strips generated triangular-shaped Alice potentials
with spike action potential duration of about 0.1 s spon-
taneously. Slow diastolic depolarization (SDD) was
80—90% of the cycle duration. The minimum speed of
SDD and AP generation frequency of the ammocoete
sinus venous cells (17—25 imp/min) were observed at
the concentration of calcium in the solution from 0.9 to
1.8 mmol (Fig. 1). The highest frequency of AP
(98 imp/min), was in solution "without Ca”. The de-
crease in the frequency of AP generation by 10—15% was
registered in solution “without Ca” in the first 10—15

2+
lo

Fig. 1. Effects of variation of [Ca

min, and then the frequency increased by 20—30% rela-
tive to the control (n = 7; p < 0.05). After 1 hour, a de-
crease in the pulse frequency was observed again. The
strips continued to generate AP and contraction slightly
for 6 hours or more. In calcium depletion, AP ampli-
tude decreased from 91 to 75 mV in due to overshoot de-
crease. The decrease in AP, duration by 20% was regis-
tered also. Similar effects were observed after exposure
of nifedipine (2 um) or ryanodine (20 um). Thus, it was
found that the effect of hypocalcemia in the cells of the
ammocoete’s pacemaker is completely reversible after
reperfusion. Probably, the cells of the venous sinus of
the ammocoete are able to regulate the intake of Caions
and generate AP in solution “without Ca” due to the in-
ward current I, and the outward I,. The use of an evo-
lutionary approach allows us to deepen the understand-
ing of the mechanisms of the pacemaker activity forma-
tion.

Supported by SRW Projects GR (AAAA-A17-
117012310152-2, AAAA-A17-117012310154-6).
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Hearing most clearly demonstrates the evolution of
sensory systems of vertebrates. Fishes have successfully
adapted various formations such as the air bubble and
the Weber apparatus to amplify sound, use some macu-
lae of the vestibular system as hearing receptor organs,
and develop specific auditory pathways in the central
nervous system, the pattern of which is similar to that of
terrestrial vertebrates. Mastering land required the de-
velopment of the middle ear, auditory ossicles, and tym-
panic membrane. Amphibians have two specialized au-
ditory papillae, one of them — papilla basilaris in nu-
merous variations is preserved in further evolution.
Morphologically auditory cochlea is similar in croco-
diles, birds and Monotremata. In Monotremata papilla
basilaris shows mammalian structure organisation, but
if the bundles of stereocilia of the inner hair cells are
similar to that of mammals, the outer hair cells are the
same as in birds. Perfection of hearing occurs in birds
and mammals with the acquisition of endothermy.
Hearing of endothermic animals is characterized by in-
creased sensitivity, processing speed of auditory signals,

expansion of the range of perceived frequencies, and oc-
curs in parallel with the complication of acoustic com-
munication. Despite the fact that birds have a simpler
papilla basilaris compared to the Euteria Corti organ,
higher thresholds and a hearing range of up to 20 kHz,
their auditory system, especially in Passeriformes with a
high body temperature, is capable of finer analysis of
acoustic signals. Achieving true endothermy, both in
evolution and in ontogenesis, makes it possible to per-
ceive higher frequencies, imprinting the time-frequency
and frequency-amplitude modulations of the signal.
The ascending auditory canals are built on a single prin-
ciple up to the diencephalon with the necessary compli-
cations as the hearing evolves. The auditory parts of
mammalian forebrain, due to the formation of the cor-
tex, differ morphologically, but not functionally, from
the auditory structures of the forebrain in birds and rep-
tiles, which preserve the main developmental pattern of
vertebrate.

Supported by RFBR 17-06-00404.
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With aging, the incidence of stress-related diseases
increases. However, the mechanisms underlying indi-
vidual vulnerability to stress and age-related pathology
are not yet clear. One of the promising approaches in
this direction is to study the response of the key adaptive
hypothalamic-pituitary-adrenal (HPA) axis to stress ex-
posure in individuals that differ in their behavioral reac-
tions under mild stress. The purpose of this study is to
analyze the individual features of HPA axis reaction to
acute stress exposure (mild immobilization for 2 hours,
ASE) and the mechanisms underlying them on the
model of young adult and aged rhesus monkeys with
anxiety and depression-like behavior (DAB), compared
to healthy age-matched control individuals with stan-
dard behavior (SB).

It was established that the HPA axis response to ASE
in old primates with DAB in the afternoon, character-
ized by an increased vulnerability of humans and pri-
mates to stress, is significantly higher compared to old
individuals with SB. These changes stems from distur-

bances in the circadian rhythm and mineralcorticoid re-
ceptor-dependent glucocorticoid negative feedback
(MR—NF). Age-related smoothing of the circadian
rhythm of cortisol secretion, the circadian rhythm of
HPA axis stress reactivity and the weakening of HPA ax-
is control by the MR-mediated negative feedback leads
to the development of hypercortisolemia in old individ-
uals with anxiety and depression behavior under basal
conditions, as well as in response to stress exposure. In
turn, hypercortisolemia and reduced secretion of
DHEAS apparently contribute to the development of
severe aging-related disorders in the function of the islet
apparatus of the pancreas, thyroid gland, as well as neu-
ropsychiatric and neurodegenerative diseases. Monitor-
ing individual behavior and HPA axis functions are
promising for early diagnosis and prevention of age-re-
lated pathology based on restoration of age-related dys-
function of the HPA axis.

Supported by RFBR 15-04-07896.
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The physiological mechanisms of species adaptation
in amphibians are poorly understood. Species with a
wide range, including regions unfavorable for this class
of animals, are especially interesting. A Moor frog (Ra-
na arvalis Nilsson, 1842) is distributed from the semi-
deserts of Northern Kazakhstan to the Arctic. R. arvalis
is the most resistant to low temperatures among the
Eurasian brown frogs. Since any adaptation is accompa-
nied by intensification of energy metabolism, these in-
dicators are informative for assessing adaptation poten-
tial. The purpose of the study was to compare the tissue
energy metabolism in the moor frog and marsh frog
(Pelophylax ridibunda Pallas, 1771). Both species were
captured in June 2018 in Berezh River (Nazarovskaya
forest-steppe) and kept at +12°C, which corresponds to
the natural range of summer temperatures in this region.
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Tissue energy metabolism was assessed by the O, con-
sumption rate (OCR) by suspensions of finely cut brain,
liver, and muscle tissues. Interspecific differences of
OCR were not detected for liver and muscle tissues. The
brain OCR in moor frog was higher in comparison with
the marsh frog by 39% (p < 0.05). Brain OCR of both
frog species was decreased but interspecific differences
of this parameter retained immediately after 15 min
cooling of animals in a chamber with 0°C. A higher
brain energy metabolism of R. arvalis are proposed to
contribute to maintaining high sensory sensitivity, reac-
tivity, and effective locomotion management in the con-
ditions of temporary cold spells in spring, early and late
summer.
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The effect of weightlessness on the humerus and the
behavior of adult male Mongolian gerbils (Meriones un-
guiculatus) was studied after a 12-day orbital experiment
onboard Foton-M3 satellite. The humerus bones of
flight gerbils were investigated in comparison with con-
trol samples by X-ray microtomography on a tomo-
graph developed at the Federal Research Center for
Crystallography and Photonics of the Russian Academy
of Sciences. An after-flight decrease in the volume of
the humerus by an average of 9.1% and a linear absorp-
tion coefficient of 4.6% was found. Maximum changes
in volume value were detected in the cortical part of the
proximal epiphyses and diaphyses, and maximum de-
crease of the X-ray absorption was noted in the epiphy-

Fig. 1. Circular running (circling) of Mongolian gerbil
in weightlessness (foreground). A floating food briquet and
the group of gerbils clustered together in the left corner of the
cage, holding onto the bars of the cage, are visible in the
background. Scale bar — 2 cm.

ses. For the cortical part of the humerus, the gradient of
volume value loss was revealed from the maximum in
the proximal epiphysis to the minimum in the distal
epiphysis.

In gerbils’ behavior during the onset of weightless-
ness the chaotic flotations prevailed. However, from the
1st day of the flight, animals could fix themselves to the
bars of the cage grid, grouping near feeders and move
around the cage in weightlessness, clinging to the grid
with all four or only two front paws. Both slow move-
ments and running along a winding trajectory or in a
circle involving one or more gerbils were revealed. Sim-
ilar coordinated movements in weightlessness (circling)
were previously described by other authors for mice on
the ISS. From the 2nd day of the flight, gerbils could
make targeted jumps, allowing them to cut off the cor-
ners while running and feed, floating on a food briquet.
The activity of animals decreased during the flight up to
50—60% of the initial. Also, there was a tendency to reg-
ular decrease in activity in the middle of 12-hour peri-
ods of daylight cage lighting. In floating gerbils, it was
discovered the ability to sleep in a characteristic relaxed
posture like human neutral body posture in weightless-
ness.

Thus, Mongolian gerbils quickly and successfully adapt
to weightlessness, showing slight demineralization of the
humerus after a 12-day space flight.

Supported by the bilateral project CNR/RFBR
(2018—2020) — accordo CNR-RFBR delle Relazioni
Internazionali (CUP B86C17000460002 & Russian
number RFBR 18-52-7819) in tomography measure-
ments and the national project RFBR 18-29-26028 in
tomography images processing.
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A characteristic of spatial hearing — temporal thresh-
old to determine approaching or receding of sound im-
ages, was evaluated for 65 patients with bilateral senso-
rineural hearing loss (SNHL) of I-III degrees aged
39—88 years (41 females, 24 males). Their medical his-
tories were checked in order to establish presence of
such chronic conditions as hypertonic disease (39 pa-
tients), diabetes (5) and coronary heart disease (3), and
also of previous acute conditions: myocardial infarc-
tions (6) and strokes (3). Five patients with myocardial
infarctions in their medical histories or with coronary
heart disease could not determine the motion direction
even for longest sound images with duration of 1.5 s. For
other patients thresholds were determined successfully.
Differences between groups with SNHL of I degree
(25 patients), II degree (30) and III degree (5) were sta-
tistically significant (I and II: p < 0.05; I and III: p <
0.01; IT and III: p < 0.05). In patients with SNHL of
I degree average temporal threshold was 360 ms, in pa-
tients with SNHL of I degree — 420 ms, and 800 ms for

III degree SNHL. These values were significantly high-
er than the ones estimated in normally hearing subjects
(130 ms, p <0.01). Factorial analysis of variance showed
that only presence of myocardial infarctions in medical
history, indicating substantial impairments in cardio-
vascular system, including those related to blood supply
of the brain, led to a significant increase in temporal
threshold to determine approaching or receding of
sound images (p < 0.01). In patients with previous myo-
cardial infarctions (4 subjects) the threshold was 900 at
average, while patients without this diagnosis had aver-
age threshold of 400 ms. Apparently, the increase of
temporal thresholds observed in patients with myocar-
dial infarctions is strongly connected with hypoxic inju-
ry of the central auditory system which are known to be
responsible for temporal analysis of the sound.

Supported by state assignment AAAA-AIS-
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The amygdala, known to be the central region of
emotion processing, plays an essential role when han-
dling social stimuli. It is therefore not surprising that the
amygdala has been described as an “intensity detector”
of relevant stimuli (Zald, 2003) which shape the amyg-
dala. However, research on social stimuli in conjunction
with testing amygdala grey matter volume rarely map
onto real world constructs, such as students’ perceived
school belonging, classroom support and competition.
In school, students spend a large amount of their time
interacting with classmates and teachers which shape
the social climate at school and interact with the struc-
ture and function of the brain.

However, until today, less is known about how social
climate at school relates to students’ amygdala grey mat-
ter volume and how to foster middle adolescent’s
healthy amygdala development in the school context.
The present study was conceptualized to contribute to
the emerging research field of educational neuroscience
by examining healthy adolescent students combining
Magnetic Resonance Imaging (MRI) and question-
naire data.

In this study, 75 healthy secondary school students par-
ticipated in a questionnaire (9th grade, M, . = 15.26 years,
SD = 0.43) and MRI (10th grade) study. Voxel-based
morphometry and path analysis in Mplus revealed that
greater classroom competition was related to larger right
amygdala volume class (f = 0.33, SE = 0.11, p =0.00),
while feelings of belonging to school were related to
smaller right (B = —0.27, SE = 0.11, p = 0.01) and left
amygdala volume (3 = —0.27, SE = 0.13, p = 0.03). Re-
sults indicate that social stimuli at school differently re-
late to student’s amygdala volume.

Teacher trainings are encouraged to integrate these
findings into their curriculum to support teachers to put
this knowledge into practice. By “teaching with the
brain in mind” (Jensen, 2005), the current results may
support educators to foster a healthy brain development
and strengthen students’ ability to cope with negative
emotions and subsequently increase their well-being,
health, and life satisfaction long lastingly.

Supported by Schumpeter Fellowship 11/84 452.
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Excess dietary fructose intake causes metabolic syn-
drome and increased risk of type 2 diabetes and diabetic
neuropathy. In this study, the characteristic features of
the metabolic effects of dietary fructose on synaptic
plasticity in hippocampal neurons and basolateral
amygdala as well as neuroprotective effects of Gliben-
clamide (a sulfonylurease drug used to treat type 2 dia-
betes) are revealed. We have done in vivo extracellular
studies of spike activity of hippocampal neurons during
high-frequency stimulation (HFS) of the entorhinal
cortex, as well as basolateral amygdala neurons during
HFS of hippocampus in rats fed on fructose-rich (20%
body weight/volume) diet (for 8 weeks). In hippocam-
pal neurons an increase in the percentage of excitation
and a decrease in depression during HFS, along with an
increased intensity of responses during HFS and a lower
level of peristimulus spiking were observed. In the neu-
rons of amygdala, the dominance of depression during
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HES and an equal balance of excitation/depression for
post-stimulus time are recorded along with a reduced
intensity of excitation and depression to HFS. In condi-
tion of fructose-induced disrupted neuronal short-term
plasticity Glibenclamide (per oral 5 mg/kg/day during
3 weeks) modulates the synaptic activity of the entorhi-
nal cortex-hippocampus-amygdala network by shifting
the percentage balance in favor of depressor types of re-
sponses during HFS and an increase in their intensity.
After a single injection of a therapeutic dose of Gliben-
clamide, an increase in excitatory responses in the hip-
pocampus and amygdala was revealed, suggesting that
Glibenclamide adapts neural networks of the brain by
activation of the excitatory neurotransmission system.
Our findings expose changes that define diabetic neu-
ropathy and offer new perspectives on mechanisms to
prioritize for diabetic neuropathy sulfonylurease thera-
peutics.
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Introduction. Melanin can accumulate in internal or-
gans, including the pineal gland (PG) of many mam-
mals and humans. The etiology of pigment accumula-
tion in the PG and its physiological significance are
poorly studied. The aim of the study was to analyze the
presence of melanin and assess the influence of age and
exogenous melatonin on the frequency of pigmented
PG in three Canids — raccoon dog, silver fox and blue
fox.

Materials and methods. In the study of age influence,
immature (6—8 months) and sexually mature (1.5—

v {
p. { _ s
' : o3
« STy
\‘6{, ;}"}i - . “f ) ’ :
; 4: ﬂ { : T g ’”J
3 ff - / g i 50 um

Fig. 1. Clusters of melanin (arrow) in the blue fox’s pineal
gland. Masson-Fontana stain.

3.5 years) female animals of each species were used. In
an experiment on the effects of melatonin, sexually ma-
ture (1.5—3.5 years) female animals of each species were
treated with a melatonin (6 mg per animal). The pres-
ence of pineal pigmentation was visually assessed and
the ratio of pigmented and non-pigmented glands was
calculated (in %). Morphological features of the PG
were studied by histological methods, sections were
stained with hematoxylin and eosin, as well as by Mas-
son-Fontana.

Results. Along with the usual light-colored glands,
pigmented ones were also recorded, whose sections re-
vealed massive clusters of rounded dark-brown melanin
granules of different sizes, which enveloped the nucleus
and/or filled the cell processes. No influence of age on
the frequency of occurrence of pigmented PG in rac-
coon dogs was found; in silver foxes pigmented glands
were found only in adult animals in 21.4% of cases,
while in blue foxes, an age-related decrease was ob-
served from 21.4% to 7.1% (ANOVA, %2: p < 0.05). Un-
der the influence of melatonin, the frequency of pig-
mented glands increased: from 0 to 15% in raccoon
dogs, from 16 to 25% in foxes, and from 7 to 19% in Arc-
tic foxes (ANOVA, %2: p < 0.05).

Conclusions. A wide variation in the degree of pig-
mentation of the canine PG was found. The frequency
of pigmented glands was influenced by species, age, and
exogenous melatonin.

Supported by state order (0218-2019-0073).
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According to the neurodevelopmental hypothesis of
the forming of psychopathology infectious diseases that
take place during critical periods of early ontogenesis
can cause neuropsychic disorders in adult life. The in-
jection of bacterial lipopolysaccharide (LPS) is the ex-
perimental model of bacterial diseases. Early postnatal
LPS exposure leads to long-lasting behavioral impair-
ments. It is assumed that they may be related to the dys-
function of brain glutamatergic system activity. The aim
of this research was the analysis of the behavior of ani-
mals treated by LPS in combination with NM DA gluta-
mate receptor antagonist memantine.

Methods. The pups of male Wistar rats were used for
the experiments. The rats were administered LPS
(50 pg/kg), LPS and memantine (5 mg/kg), or saline on
P14, 16 and 18. The behavior was investigated in adult
(3-month) rats using the Open field test, Elevated plus
maze, Y-maze, Porsolt forced swim test, and Fear con-
ditioning tests.

Results. The adult rats treated by LPS during the
third week of life showed increased exploratory behavior
in the Open field test (the traveled distance and time of
holes examination were elevated). At the same time, ex-
ploratory activity in the Elevated plus maze (the time for
looking out of closed arms) decreased. Administration
of memantine together with LPS prevented these
changes. LPS administration also elevated anxiety in
the Open field test (the time of grooming) and increased
depressive behavior in the Porsolt forced swim test (the
time of immobilization). Memantine neutralized the
development of these emotional disturbances. Howev-
er, the administration of memantine did not prevent
LPS-induced memory impairment in the Fear condi-
tioning test.

Conclusions. The administration of memantine par-
tially neutralized the negative consequences of LPS ad-
ministration at an early age.

Supported by RFBR 17-04-02116.
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A large number of mutations in the genes of muscle
fibre proteins were identified to date. These mutations
are causes of severe congenital diseases of the skeletal
muscles — myopathies, characterized by muscle weak-
ness and hypotension. The early differential diagnosis of
myopathies is extremely difficult due to heterogeneity
and insufficient criteria. The molecular mechanisms
that lead to muscle weakness due to a variety of genetic
disorders are still unknown. The incompleteness of sci-
entific knowledge in this area is the reason for the lack
of effective therapy of skeletal myopathies. The purpose
of our research is to identify the hallmarks of the con-
tractile system functioning in the presence of different
amino acid substitutions and deletions in tropomyosin
associated with the development of several variants of
skeletal myopathies. We focus on the mechanisms of
nemaline myopathy, cap myopathy, congenital fibre
type disproportion and distal arthrogryposis, as well as
variants not yet described. The main technique is polar-

ized microfluorimetry in single muscle fibres with a re-
constructed regulatory system of thin filaments. The
specific modification of actin, myosin and tropomyosin
with fluorescent probes allows us to obtain priority data
on the conformational rearrangements of actin and my-
osin, which underlie muscle contraction, and on the
distinctive features of actin-myosin work regulation by
the mutant forms of tropomyosin. It has been shown
that muscle weakness and hypotension in skeletal my-
opathies can be caused by an abnormal change in the
position of tropomyosin on thin filaments and in the
number of myosin cross-bridges in the conformation of
strong binding to actin in the ATPase cycle in response
to a change in the concentration of calcium ions in the
sarcoplasm of the muscle fibre. Possible ways for the re-
habilitation of contractile function of muscle tissue are
proposed.

Supported by RFBR 20-04-00523.
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The living cycle of lamprey Lampetra fluviatilis is ter-
minated by prespawning period of genetically deter-
mined starvation accompanied by development of met-
abolic depression. This period is interesting for both
studying the mechanisms of adaptation to the state
which is pathological for the majority of organisms and
for the strategies of defense allowing the animals to sur-
vive. One of such mechanisms is a coordinated func-
tioning of intracellular enzymes, above all protein ki-
nases and protein phosphatases.

The goal of work was identification and comparative
analysis of expression of some MAP kinases and tyro-
sine phosphatases in lamprey erythrocytes on the course
of prespawning period. The content of enzymes was
evaluated by immunoblotting in the cytosolic and mem-
brane fractions of erythrocytes.

At the beginning of prespawning period (in Decem-
ber) ERK1/2 kinase is found in both cytosol and mem-
branes of erythrocytes, whereas JNK — in the cytosol
only. Phosphatases PTP1B and SHPTP2 are revealed in
both subcellular fractions, with PTP1B being presenting
by native and proteolytic fragments. The expression of

ERK1/2 is relatively stable on the course of entire peri-
od of starvation, although before spawning its content
decreased a little in the cytosol, but increased in mem-
branes on account of active phosphorylated form. The
activity of JINK in erythrocytes, in contrast, sharply falls
before spawning, with phosphor-JNK virtually not re-
vealing. Total content of PTP1B is relatively constant
during prespawning period, however, at the spring an
expression of the native form of enzyme decreases in
membranes, but the content of proteolytic fragment in-
creases in the cytosol. An activity of SHPTP2 phospha-
tase does not change on the course of prespawning star-
vation.

Most probably, the membrane-bound forms of en-
zymes are necessary for the maintenance of viability of
lamprey erythrocytes, especially before spawning and
death of the animals in May, for example, for the pres-
ervation of integrity of plasma membrane and regula-
tion of transmembrane ion transport.

Supported by state budget (AAAA-AIS-
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This work is a stage in the study of the combination
of mental disorders and alcohol abuse in experimental
models and clinical practice. The aim of the experiment
was to evaluate the effect of ethanol and early social iso-
lation on ethanol preference, social interactions, and
motor and research activity of rats. Methods: half of the
animals were subjected to early social isolation before
the start of the experiment: from 21 to 35 days after birth
with minimization of any contact, including with a per-
son, during the isolation period. At the end of isolation,
all rats were divided into four groups: rats that were iso-
lated (n = 20), rats that were isolated and received etha-
nol (n = 20), rats that received ethanol (» = 20) and
control animals (# = 20) that received water. A 15%
solution of alcohol was obtained as a liquid for drinking
in the following way: Monday, Wednesday, Friday — ac-
cess only to the ethanol solution; Tuesday, Thursday —
drinking deprivation, Saturday, Sunday — access only to
water. Animals that did not receive ethanol received wa-
ter throughout the experiment in the following modes:
Monday, Wednesday, Friday, Saturday, Sunday — ac-
cess to water, Tuesday, Thursday — drinking deprivation

to exclude the influence of drinking regimen features on
the experimental results. At the end of the experiment,
animal behavior was studied in the Social Interactions
test and New Object Recognition test, ethanol prefer-
ence was evaluated once every two weeks in the Two-
bottle test throughout the entire period of drinking. Re-
sults: it was found that early social isolation did not af-
fect the preference for ethanol and the motor and re-
search activity of animals. According to social interac-
tions, animals of all experimental groups reliably less
sniffed at each other. However, there were no differenc-
es between groups with different exposure factors. Con-
clusions: thus, prolonged soldering with ethanol did not
affect the preference for ethanol. locomotor and re-
search activity of rats with experimental schizophrenia
using a model of early social isolation. At the same time,
early social isolation and ethanol drinking led to a de-
crease in social activity three months after the end of
isolation.

Supported by state assignment.
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It is known that seizures provoke neuronal death.
The aim of the study was to determine apoptosis and au-
tophagy in the hippocampus of Krushinsky—Molodki-
na (KM) rats at the different stages of audiogenic kin-
dling.

Methods. Male and female adult KM rats genetically
prone to audiogenic seizures (AGS) were used in the ex-
periments. 4, 7 and 25 AGS experienced KM rats were
used in the experiments to analyze the seizure-induced
alterations in apoptosis and autophagy in the hippo-
campus. The hippocampi were collected either 24 hours
or in a week after the last AGS. Expression of p53,
caspase 3, 8 and 9, cytochrome C, Mcll1, Bcl-2, Beclin-1,
p62, LC3 was analyzed by Western blot. Histological
sections containing the hippocampus were stained for
Tunel, LC3B and cathepsin D.

Results. 4 AGS induced neither apoptosis nor auto-
phagy. While 7 AGS led to the activation of p53, de-
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creasing of Bcl-2 expression, and an increase of Tunel
positive cell number that accompanied by decreasing of
granular cell number. In a week after 7 AGS, we ob-
served the activation of autophagy, which can partly
mediate the survival of granular cells. After 25 AGS we
did not see any apoptotic cell and autophagy activity,
but the cell population in the dentate gyrus was dramat-
ically decreased.

Conclusion. Our data demonstrated the activation of
apoptosis and autophagy only in the initial stages of au-
diogenic kindling. We suggest that these processes ac-
tively contribute to epileptogenesis and fast reorganiza-
tion of the hippocampal network towards epileptic phe-
notype.

Supported by RFBR 19-015-00070 and state assign-
ment.
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Hypothermia has a generalized effect on the body as
a natural environmental factor. The possibility of devel-
oping adaptation to the action of cold is determined by
the combined effect of a number of factors and leads to
the formation of chronic stress in non-indigenous in-
habitants of the North. Air hypothermia was modeled
by daily placing animals for 6 hours in individual cages
in a chamber at an air temperature of —25°C for 30 days.
The state of the hemostasis system (by integrated meth-
ods and routine methods), the micro- and macrocircu-
latory bed (recording of LDF and Dopplerograms) be-
fore and after cooling were evaluated on days 2, 5, 10,
14, 21 and 30, and rectal temperature was recorded.
Control animals in individual cages were daily placed
for the same period of time in a chamber at an air tem-
perature of +25°C. The study was performed on 77 male
Wistar rats. Starting from day 17, the development of
adaptive processes was recorded in terms of rectal tem-
perature, characterized by a decrease in the intensity of
developing hypothermia during daily cooling. The con-
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dition of the hemostatic system, characterized by favor-
able shifts, was recorded from 14 days. We recorded nor-
malization of platelet count and their aggregation activ-
ity, normocoagulation against the background of a
decrease in the amount of fibrinogen and activation of
the fibrinolytic system of blood plasma. When assessing
central hemodynamics from 21 days, high speeds were
recorded against the background of unchanged vascular
tone in response to cooling. At the same time, depletion
of blood flow was recorded from the microvasculature,
characterized by a decrease in blood perfusion of tis-
sues, against the background of an increase in wave am-
plitudes of all frequency ranges. During histological
analysis of tissues, distinct pathological changes are de-
scribed, characterized by the development of stasis, sta-
sis and sludge phenomenon in the capillaries, increased
vascular permeability, deletion of the walls of arteries
and venules, mast cell degranulation.

Supported by RFBR mol_a_dk 16-34-60054.
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Introduction. The environment conditions via an or-
ganism of a pregnant female affect the developing off-
spring and their adaptability in the future. The blood
level of adipocyte hormone leptin decreases with ex-
haustion of fat stores and increases with their increase.
It was shown that an increase above the physiological
norm of the level of leptin in the blood during pregnancy
improved offspring metabolic characteristics when con-
suming high-calorie foods. The work is devoted to the
study of molecular and physiological mechanisms me-
diating the adaptive effect of maternal leptin on the re-
action of offspring on the consumption of high-calorie
foods.

Methods. The effects of leptin administration to
pregnant mice on the expression of genes in fetuses at
the end of pregnancy, on the offspring growth and food
intake under standard conditions, on the development
of obesity, taste preferences and liver and muscles gene
expression in offspring consuming a high-calorie diet
(standard food, pork lard, sweet cookies) were evaluated.
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Results. The leptin administration on pregnancy
days 11—13 affected gene expression in the fetal liver at
the end of pregnancy: increased mRNA levels of insu-
lin-like growth factor 1, DNA methyl transferase (DN-
MT) 3b, increased mRNA level of DNMT3a in males
and decreased it in females. Leptin administration to
pregnant females reduced the body weight of female off-
spring when kept on a standard diet. When the offspring
were on a high-calorie diet, leptin administration re-
tarded the development of obesity in males, increased
standard food and decreased cookies consumption, and
increased muscle expression of genes encoding insulin
receptor and glucose transporter 4 in the offspring of
both sexes.

Conclusion. The results suggest that maternal leptin
increases resistance to obesity in offspring by shifting
taste preferences in favor of a balanced diet and main-
taining muscle sensitivity to insulin. Perhaps this is due
to its effect on fetal DNA methylation.

Supported by RFBR 17-04-01357, 20-015-00469.
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The considerable effort of the researchers is currently
directed at the studies of the mechanisms of seizure
conditions and epileptogenesis. However, the main bulk
of the data is obtained from the animal models, which
inevitably raises the question of the translatability of the
achieved results. For example, the presence of calcium-
permeable (CP) AMPA receptors was previously
demonstrated in the synapses of cortical and hippocam-
pal pyramidal cells in different seizure models in rodents
(Malkin et al. 2016; Amakhin et al. 2018; Rajasekaran et
al. 2012). We investigated the presence of CP-AMPA re-
ceptors in the glutamatergic synapses of the cortical py-
ramidal cells of patients with refractory temporal lobe
epilepsy (TLE). The experiments we conducted in acute
slices of temporal cortex regions that were surgically re-
moved from the epileptic foci of the patients. Excitatory

synaptic currents were elicited in the slices by electro-
stimulation and recorded using whole-cell patch-clamp
at —80 mV. The contribution of CP AMPA receptors to
the synaptic current was estimated using the bath appli-
cation of their specific antagonist IEM-1460 (100 uM).
We did not observe any significant effect of IEM-1460
on the amplitudes of excitatory synaptic responses in
pyramidal cells in the human epileptic temporal cortex
(n = 4). These results are in contrast with the data ob-
tained in rodent models of TLE, such as the lithium-pi-
locarpine model, which indicates possible differences in
the mechanisms of seizure generation and epileptogen-
esis in these two models.

Supported by RSCF 20-75-00131.
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Introduction. The study of various brain structures
that control and regulate body movements is an import-
ant and relevant direction. Evolutionary, it is especially
interesting to study the effect of motor structures on
amphibians motoneurons, since they are the least dif-
ferentiated. The reticulo- and vestibulo-spinal tracts
constitute one of the ancient systems of suprasegmental
control.

This paper describes the comparative results of an
electrophysiological study of the activation features of
the vestibulo- and reticulospinal neurons on stimulation
of the cervical and lumbar spinal cord in frog, based on
previous experiments.

Methods. The experiments were performed on frogs
(Rana ridibunda) of both sexes using the isolated per-
fused brain method. The animals were anesthetized
with MS-222 solution. A computer analysis of the data
was carried out.

Result and discussion. Vestibular and reticular neu-
rons were identified on the basis of exciting postsynaptic
potentials (EPSP) arising in response to stimulation of
the ipsilateral vestibular nerve and their activation by
stimulation of the cervical and lumbar spinal cord. Cells
activated only by cervical spinal cord irritation were des-
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ignated as C neurons, and cells activated also for lumbar
stimulation as L neurons.

During intracellular assignment of the electrical ac-
tivity of vestibular neurons to nerve stimulation, mono-
synaptic EPSP with a latent period of 1.5-2.96 ms
arose. In the case of reticular neurons, the latent period
of EPSP was 2.22—6.82 ms. During stimulation of the
spinal cord, antidromic action potentials arose with a
short and fixed latent period at different intensities of
stimulation. They were characterized by short refracto-
riness and the ability to reproduce high-frequency irri-
tation. The latent period of vestibular and reticular C
neurons was 0.57—3.6 ms and 0.37—1.66 ms, respective-
ly. The latent period of the vestibular and reticular L
neurons was 1.3—3.89 ms and 0.51—1.8 ms, respectively.
During the data analyze, the distance between the irri-
tation sites of the C and L departments was taken into
account.

The axons of the vestibulo- and reticulospinal neu-
rons in frog are monosynaptically in contact with the
motoneurons of the cervical and lumbar enlargements.
These data indicate the important role of these neurons
in the mediation of vestibular and reticular effects on
spinal motor mechanisms.
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Cetacean have amphibious-type vision, effective in
both aquatic and air environments. The study of the ret-
ina in the early stages of development may help to un-
derstand the unique properties of cetacean visual sys-
tem. Topography of ganglion cells in the retina of three
neonatal bottlenose dolphins were studied in retinal
wholemounts. It was used method for the vision resolu-
tion for difficult-to access animals by retinal topography
on retinal wholemounts. Morphological structure of the
ganglion cell layer was studied, and main types of gan-
glion cells were identified, number and density of cells
was measured. Maps of ganglion cells distribution re-
vealed two areas of increased cell density responsible for
visual discrimination. The maps displayed two spots of
high cell density located in the temporal and nasal

quadrants, 10—11 mm from the geometric center of ret-
ina. The mean peak density is 657 and 636 cells/mm? in
temporal and nasal high-density areas respectively.
With posterior nodal distance of 13 mm, the temporal
high-density data predict a retinal resolution in water
0.16° and 0.17° in nasal areas respectively. These data are
similar to results for adult dolphins. Thus, by the time of
birth, the dolphin has completely former both the topo-
graphic structure of the retina and retinal resolution. It
is natural to associate this character of retinal matura-
tion with a way of life (aerial respiration during vivipar-
ity in the aquatic environment), which requires the abil-
ity to actively locomotion immediately after birth.
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Raphe nucleus (RN) neurons are the main source of
serotonin in the brain that sends projections to the hy-
pothalamus and innervate, in particular, the hypotha-
lamic arcuate nucleus neurons involved in the regula-
tion of eating behavior and energy balance of the body.
After 16 weeks of diet-induced obesity (DIO) in
C57BI/6] mice was detected decrease in the level of
tryptophan hydroxylase-2 (TPG2), a key enzyme of se-
rotonin biosynthesis, in the dorsal RN (dRN) neurons.
The aim of the study was to compare the level of Tph2
gene expression in the midbrain and hypothalamus, as well
as to evaluate the pathways affecting the activity of this en-
zyme. Real-time PCR results demonstrate a decrease in
the level of TPH2 mRNA in the midbrain (p < 0.05) and
the absence of changes in the hypothalamus in DIO,
which indicates the existence of additional sources of
serotonin biosynthesis in hypothalamus. Data about the
possibility of TPH2 expression in hypothalamic neu-
rons, in particular in proopiomelanocortin-immu-
nopositive neurons, and about an increase level of
TPH2 in them in DIO were obtained with double im-

munolabeling and confocal microscopy. A decrease in
Aktl kinase mRNA was detected in midbrain in DIO.
Moreover, a decrease of Akt1-immunoreactivity and an
increase in the phosphor-Akt1 (ser-473) as well as an in-
crease of the phosphor-TPH2 (serine-19) level (p < 0.05),
were detected in dRN in DIO, which indicates an in-
crease in TPH?2 activity. At the same time in dRN neu-
rons an increase in the immunoreactivity of neuro-
trophic factor BDNF (p < 0.05) and the respiratory
chain enzyme SDH(B) (p < 0.05) were detected. Thus,
an increase in the level of phosphorylated forms of
TPH2 and Aktl, BDNF and SDH(B) can be consid-
ered as compensatory mechanisms aimed at maintain-
ing the activity and viability of serotonergic neurons in
obesity. The immuno-expression of TPH2 in the hypo-
thalamic neurons is obviously aimed at increasing sero-
tonin in the brain in this pathology.
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Agouti-related peptide (AgRP — agouti gene related
peptide) in the mammalian brain is expressed in neu-
rons of the arcuate nucleus of the hypothalamus (arcu-
ate nucleus — ARC), the processes of which are detected
in various areas of the brain, in particular in the local-
ization areas of dopamine— (ventral tegmental region —
VTA) and noradrenergic (locus coeruleus — LC) brain
neurons. It was shown that, in the course of post—trans-
lational changes, three fragments are formed in the
ARC neurons from the precursor molecule (25—51, 54—
82, and 83—132). The functional role as an antagonist of
melanocortin receptors 3 and 4 (MC3R and MC4R),
related to GPCR (G protein—coupled receptors), was
studied only for the last fragment of AgRP 83—132. The
functional significance of other fragments in the brain
has not been investigated, but it has been shown that
their functional activity is not associated with GPCR.

We conducted a series of experiments on C57B1/6J]
mice, which were administered AgRP 25—51 bilaterally
in VTA or in LC using stereotaxis instrument. The re-
sults demonstrate a decrease in the phosphorylation lev-
el of the tyrosine hydroxylase—serine 31(dopamine bio-

synthesis’s enzyme) in VTA neurons and a decrease in
dopamine levels in the striatum, where projections from
VTA arrive. After injections into LC a decrease in the
optical density of dopamine beta—hydroxylase, an en-
zyme of the noradrenalin biosynthesis, is noted in nor-
adrenergic neurons. Moreover, a decrease in the level of
noradrenalin is noted in the LC projections in the stria-
tum. The data obtained in experiments indicate the in-
hibitory effect of AgRP 25—51 on dopamine and norad-
renergic neurons of the brain, which, obviously, is not
associated with GPCR MC3R and MC4R. Double flu-
orescence immunolabeling and confocal microscopy
show the localization of MC3R and MC4R in dopami-
nergic neurons in VTA, and only MC3R were detected
in LC noradrenergic neurons. In VTA and LC, MC3R
and MC4R were detected in GABAergic neurons. The
mechanisms of action of various components of the me-
lanocortin system on catecholaminergic brain neurons
will be discussed.
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Orexins (A and B) were discovered as peptides of the
hypothalamus, formed from a precursor molecule —
prepro-orexin — in the neurons of the perifornical area.
Their receptors OX1R and OX2R are expressed in vari-
ous brain regions, which indicates the participation of
orexins in the regulation of various organism functions.
It has now been shown that prepro-orexin is also ex-
pressed in peripheral tissues (testes, ovaries, guts), as
well as in bipolar cells of the olfactory epithelium. The
aim of this work was to evaluate the formation of orexin-
immunopositive cells and the expression of their recep-
tors level in the olfactory lining and in the hypothala-
mus in rat embryos (E18). Real-time PCR results
demonstrate expression of prepro-orexin and OX2R in
E18 rats both in the tissue of the rostral region of the
head, where the olfactory sinuses are located, and in the
tissue of the developing hypothalamus. Moreover, the
expression of OX1R in both regions was unstable: either
was absent or was detected at a very low level. An analy-
sis of immunohistochemical reactions at the frontal sec-
tions indicates intense immunoreactivity to orexin-A

and B in well-formed bipolar cells of the olfactory lin-
ing, as well as cells localized in the submucosa. In the
developing rat hypothalamus on E18, orexin-immu-
nopositive cells of small sizes with a narrow halo of an
immunopositive substance located mainly on the pe-
riphery of the pericarion and in smaller quantities in the
processes were detected. The data obtained indicate that
in the olfactory lining orexin-immunopositive cells de-
velop and mature earlier than in the hypothalamus.
Considering the data on the existence of direct projec-
tions from the olfactory region to the lateral hypothala-
mus, as well as on the morphogenetic role of orexins in
embryogenesis, the problem of the influence of the re-
ceptor link of the orexinergic system of the olfactory ep-
ithelium on the development of the hypothalamic is dis-
cussed.

Supported by state assignment (AAAA-AIS-
118012290372-7). The study was carried out using the
equipment of the CCU of the IEPHB RAS.
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Fluorine in ionic form (F~) crosses the blood-brain
barrier relatively freely and exerts numerous negative ef-
fects on the cells of nervous system, which leads to the
development of neurological and cognitive disorders.
Previously, we showed that long-term consumption of
excessive F~ doses by the rats induces pathomorpholog-
ical changes and death of hippocampal neurons, which
may be one of the causes of CNS dysfunction. The aim
of this work was to evaluate the level of expression of the
key mediators of mitochondrial, death receptor, and
TGF-B-dependent pathways of cell death in the rat hip-
pocampal cells after prolonged F-intoxication.

Male Wistar rats received the water with 0.4 (con-
trol), 5, 20 and 50 mg/L F~ (as NaF) ad libitum during
the year. Changes in expression of cell death markers
were determined by Western blotting in hippocampal
homogenates.

Consumption of 5—50 mg/L F~ by rats led to a dose-
dependent increase in the content of cytochrome C in
the cell cytosol, which indicates a disruption of the outer
mitochondrial membrane. The cellular expression of

pro-apoptotic protein Bax increased, but the activity
of anti-apoptotic protein Bcl-2 decreased. An inac-
tive pro-caspase 3 was observed to underwent prote-
olysis to its active form in the hippocampus of rats
given 20—50 mg/L F~. In contrast, intoxication with F~
did not affect the expression of one of the key compo-
nents of receptor death pathway — membrane receptor
Fas. However, the consumption of F~excess by the rats
was accompanied by a dose-dependent stimulation of
transcription factor p53, which is a marker of DNA
damage, as well as of multifunctional cytokine TGF-f3
and one of its effectors — protein kinase JNK.

Thus, excessive F~ consumption by the rats leads to
activation of the mitochondrial apoptosis pathway in
hippocampal cells. The toxic F~ effect can also be asso-
ciated with the processes induced by DNA damage or
involving stimulation of TGF-B-dependent cascades of
cell death.

Supported by state assignment

118012290371-3).

(AAAA-AIS-

780



2KYPHAJI DBOJIIOLIMOHHOH BUOXUMHH H ®U3HOJIOTHH, 2020, mom 56, Ne 7, c. 781

MATEPUAJIbI KOH®EPEHIINN

N IIKOJIbI

NEUROPHYSIOLOGICAL CORRELATES OF VERBAL TASK PERFORMANCE
IN COMPETITION AND INDIVIDUALLY

© 2020 r. Zh. V. Nagornova’* and N. V. Shemyakina!

! Sechenov Institute of Evolutionary Physiology and Biochemistry of the Russian Academy of Sciences, Saint Petersburg, Russia
*e-mail: nagornova_zh@mail.ru

DOI: 10.31857/S0044452920072097

The particular interest in the study of joined/com-
petitive activities is the study on creativity, since one of
the proven ways to increase the originality of solutions is
the brainstorming technique when working in a group.
The study involved (20 people, 18—25 years olds, 14 men)
who performed tasks together (in a pair of the same sex)
and individually. EEGs were recorded monopolarly from
15 sites in the frequency band 0.53—150 Hz, SR = 500 Hz
(Mitsar, Saint Petersburg). In the creative task, partici-
pants had to find out original ways of using the common
objects (AUT), in the non-creative — to mention words
connected with the certain category. The task was orga-
nized into trials with an exposure of stimuli — 400 ms
and time to find out the answer — 4400 ms. The subject
pressed the button if the answer was found and pro-
nounced it after presenting the sign question. Addition-
ally, subjects evaluated their responses as insightful or
logical. Event-related EEG synchronization/desyn-
chronization (ERS/ERD) on 2800 ms was analyzed
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(300 ms before, 2500 ms after stimulus presentation, 1 Hz
step from 2 to 30 Hz (Morlet), wavelet width — 5 cycles).
For statistical analysis, RM-ANOVA was used to assess
the impact of the STATE factor (insightful/logical re-
sponses) separately for individual/joined performance.
In individual performance, insightful answers were ac-
companied by the increase in alpha frequency power: in
the frontal regions (9—11 Hz, 420—1420 ms), and pari-
etal regions (7—10 Hz, 1120—1530 ms; 9—13 Hz, 1330—
1710 ms). In the context of joint/competitive perfor-
mance, insightful responses were accompanied by the
increase in delta and theta power in the frontal regions
(2—6 Hz, 960—1400 ms; 4—9 Hz, 1890—2220 ms). The
results may indicate a greater involvement of associative
thinking in individual activities and a greater workload
on working memory in joined activities.

Supported by RFBR 19-015-00412a.
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Morphofunctional development of brain regions is
heterochronic and go forward through the adolescence
(Farber et al., 1990), providing the development of cog-
nitive functions: cognitive control, voluntary attention,
abstract thinking. Education can influence the strategy
of solving cognitive problems, in particular, mathemat-
ical (Siegler, 1996). The study evaluated age-related
changes in event-related potentials (ERPs) in younger
(11, 1st-3rd grade) and older (12, 5th-10th grade) school
students when solving arithmetic sums. EEG/ERPs
were recorded monopolarly from 31 Ag/AgCl elec-
trodes (Mitsar LTD electroencephalograph, Saint Pe-
tersburg) in addition and subtraction of single-digit
numbers (younger group), single- and double-digit
numbers (older group). The exposure of each sum lasted
for 400 ms, the answer (correct/incorrect) was present-
ed after 1000 ms (100 trials per type). The participants
pressed the mouse button while the answer was correct.
All artifact-free trials with correct answers were aver-
aged separately for each child, each electrode, each sum
type (with presentation of correct or incorrect solution).

ANOVA for GROUP and ZONE with Greenhouse-
Geisser correction was used. The amplitude and latency
of the early ERP components for the sum presentation
significantly decreased in older school students: differ-
ences were revealed for 178-282 ms interval after stimu-
lus presentation: ZONExGROUP: F(17.357) = 6.9,
e(G—G) =0.22, p <0.001, and 320—368 ms time inter-
val: GROUP: F(1.21) = 4.3, p <0.05. In later time inter-
val of 600-670 ms in younger group the greater negativ-
ity was observed in parietal zones, while in the older
group the greater negativity was observed in frontal ar-
eas: ZONExGROUP: F(30.630) =7.6,¢ (G—G) =0.14,
p <0.001. The observed differences seems to reflect the
maturation processes of the action monitoring and de-
cision-making system, indicating a change in the strat-
egy for solving mathematical examples from junior to
senior school age.
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The ubiquity and diversity of peptidases is indicated
by the existence of some 28000 specific peptidases and
their homologs characterized in more than 6000 known
organisms. In the human genome of approximately
24000 protein-coding genes, 686 genes of putative pep-
tidases are known alongside 423 of non-catalytic homo-
logues. Many of these are orphan peptidases for which
the biologically active peptide substrates have not yet
been identified. Such a profusion of proteolytic events
requires specifically controlled regulation. Hence, while
genes for peptidases constitute about 2.8% of the human
genome, a significantly higher number (7.4%) of genes
encode protein inhibitors of peptidases. Turning off
peptide signaling is principally mediated by a group of
cell-surface peptidases whose active sites face the extra-
cellular space (ectopeptidases). Two groups of metallo-
peptidases are the best characterized as peptide degrad-
ing enzymes: the neutral endopeptidase or neprilysin
(NEP) family and the angiotensin converting enzyme
(ACE) family. NEP and its homologs are important in
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degrading both brain peptides (e.g., enkephalins, tachy-
kinins) and cardioactive peptides (e.g., atrial natriuretic
peptides, angiotensins, endothelin). They also metabo-
lize the Alzheimer’s amyloid B-peptide (AB). In the car-
diovascular system, ACE and ACE2 act to counterbal-
ance each other in controlling angiotensin peptide levels
but may also participate in metabolism of other pep-
tides. ACE2 is also a receptor for the coronaviruses that
cause SARS and COVID-19. Prolyl-directed peptidases
such as dipeptidyl peptidase IV and prolyl oligopepti-
dase play highly specific roles in peptide metabolism.
This talk will summarize current developments in our
understanding of evolution of ectopeptidases, regula-
tion of these key mediators of peptide signaling, their
roles in human diseases and potential therapeutic val-
ues.

Supported by RFBR 19-015-00232, state assignment
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The objective of this work was to study the autono-
mous regulation (AR) of muscle effectors (ME) of the
cardiovascular system (CVS) in people of different ages
in order to identify the features of changing the pattern
of AR ME of CVS in elderly people under the sudden
influence of stressful conditions on them.

The method of arterial piezopulsometry developed
by us was applied. As a universal parameter, the variabil-
ity of which evaluated the nature of the autonomous
regulation of heart rate (HR) and the value of pulse
blood pressure — PP [mm Hg], we used the point of ab-
solute positive extremum on the differential graph of the
pulse wave. The value of this parameter was considered
as a measure of the contractility of the left ventricle of
the heart (LVH) and was estimated as the maximum rate
of systolic increase in PP (VmaxPP [mm Hg/s]). The
spectral power of the oscillations of the parameter
VmaxPP [(mm Hg/s)?], as well as the HR value accord-
ing to the TNN parameter [ms?], were measured. We
studied the central (a.carotis) and peripheral (a.radialis)
arteries of 119 volunteers aged 18 to 86 years.

It is shown that in the process of human ontogenesis,
the nature of the AR functions of ME CVS changes. In
young people, ME stimulation is effected mainly by ex-
posure to adrenergic receptors of the mediator of the
sympathetic efferents of the ANS, norepinephrine. In
people over 75 years of age, such stimulation is replaced
by a slower, but enhanced activation of catecholamines,
which ensures the maintenance of the necessary level of
blood circulation in conditions of an increase in oxygen
deficiency by age. The unexpected effect of negative
stressors on older people can disrupt the nature of AR
ME of CVS and trigger the excessive sympathetic acti-
vation of ME, provoking the occurrence of tachyar-
rhythmias (with extrasystoles, atrial flutter, etc.), and si-
multaneously a decrease in low-frequency activation by
catecholamines. It was shown that, despite a significant
increase in the activity of the parasympathetic efferents
of the ANS, the inotropic function of the LVH myocar-
dium was enhanced, which increases the risk of myocar-
dial infarction or stroke.

Supported by the state assignment (AAAA-AIS-
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The aim of our study was to investigate the electro-
physiological correlates of brain function during com-
paring words presented in two sensory modalities.

Methods. The study involved 166 healthy subjects
aged 7—16 years. Event-related potentials (ERP) were
recorded in all subjects in a two-modal two-stimulus
test in the go/nogo paradigm. The first stimulus in the
pair was the printed word, the second stimulus was the
spoken word. The test subject had to press the button in
case of matching words (go-condition) and not press the
button if different words were presented.

Results and discussion. After the presentation of the
first stimulus, before the presentation of the second
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stimulus, a slow negative wave was recorded in the fron-
tal region of the left hemisphere (F7, F3). This wave, ap-
parently, is associated with preparing phonological rep-
resentation of word.

After presenting the second stimulus, in the go-con-
dition, a positive wave with a maximum at position T5
and T6 in the interval 370—500 ms. In the nogo condi-
tion, a positive wave was recorded in the time interval
590—800 ms with a maximum at the positions O1 and
0O2. In our opinion, these positive waves are associated
with the processes of comparing the second stimulus
coming from the auditory system with the phonological
representation of word stored in working memory.
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The implementation of different forms of behavior in
Drosophila depends on the work of the central structures
of the brain, including mushroom bodies (GT) and the
central complex (CC). CC is necessary for: targeted lo-
comotion; visual and motor training; maintaining moti-
vation; switching between behavioural programmes ac-
cording to changing conditions; memory formation in
the conditioned courtship suppression paradigm. The
latter is of particular interest, since memory disturbance
is one of the main diagnostic features of neurodegener-
ative diseases, in the development of which kynurenines
also control aging processes play an important role. The
neuroactivity of kinurenines is also shown for inverte-
brates, including Drosophila. In this regard, it is import-
ant to trace the change in CC volume during aging in
Drosophila mutants characterized by an imbalance of
kynurenines: cinnabar (cn) (accumulation of kynurenic
acid) and cardinal (cd) (accumulation of 3-hydroxyky-
nurenine). Measurement of CC volume was made on
the frontal brain sections of the wild type stock CS and
mutants cd and cn at the ages of 5, 9, 12, 21 and 29 days

using a specially developed computer program courtesy
of R. Wolf (Wiirzburg, Germany). CC volume in mu-
tants is reduced compared to the wild type, and in cd this
is more pronounced. The age dynamics of the change in
CC volume is similar in these stocks at the age of 5—12 d.
However, during aging, mutants are characterized by a
different picture than for the wild type. In CS, CC vol-
ume remains unchanged for the interval of 12—21 d, in-
significantly decreasing by 29 d. In ¢d and c#n at the in-
terval of 12—21 d, CC volume increases, by 29 d the
changes are multidirectional — the maintenance in cd
and a significant decrease in cn. These differences are
obviously due to the imbalance of kynurenines, which
affects the organization of Drosophila brain, an excellent
model object for studying basic cognitive processes,
normally and in different types of pathology.

Supported by RFBR 20-015-00300 A, Program of
Fundamental Scientific Research of State Academies
for 2013-2020 (GP-14, section 63).
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The genus of crustaceans Mysis can be considered as
an exceptionally convenient model for studying their
epigenetic and “fast,” physiological adaptive response
to changes in the conditions of the light environment
and other environmental factors (salinity, etc.).

The report presents the results of a long-term com-
parative physiological study of the mechanisms of adap-
tive changes in the spectral sensitivity of the eye and the
spectral tuning of rhodopsin in crustaceans, including
shrimp of the genus Mysis (genus Mysis; Mysida, Crus-
tacea), depending on the habitat (Jokela-Maatta et al.,
2005, Donner et al., 2016, Feldman et al, in press).

The sea and lake populations of the Mysis relicta
species separated relatively recently — at the end of the
glacial period, about 10,000 years ago. In accordance
with the light habitat, they contain two spectrally differ-
ent visual pigments (Amax 530 and 560 nm), located in
different rhabdoms (Jokela-Maittd et al., 2005, Zak
et al., 2013). Both pigments contain retinal 1 (Al) as a
chromophore (Belikov et al., 2014). No difference was
found in the opsin gene encoding their amino acid se-

quence (Audzijonyte et al., 2012). Probably, some epi-
genetic factors determine their different spectral char-
acteristics.

Dark adaptation in shrimp of the sea population after
exposure to strong light is provided by the process of
rhodopsin regeneration, while in the lake population by
renewal of photoreceptor membranes (Feldman et al.,
in press).

In the formation of spectral sensitivity of the eye
M. relicta an important contribution is made by screen-
ing pigments, in particular xanthomatins (Abu Hami-
dah et al., 2010).

The eyes of the lake population are much more sen-
sitive to photodamage than the eyes of the sea one. Om-
mochrome granules and the carotenoid astaxanthin, as
screening and antioxidant pigments, make an important
contribution to protecting the eye structures from the
hazard of light damage (Dontsov et al., 1999, Feldman
et al., 2010).
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The modern understanding of the functions of the
hippocampus is largely based on the results of experi-
mental studies in laboratory rodents. Detailed brain at-
lases, a wide range of methods for assessing neural activ-
ity, and genetic approaches have made it possible to
achieve significant advances in the study of the hippo-
campus. One of the key functions of this structure is the
control of spatial behavior (mapping the environment
and assessing its changes, spatial memory, navigation,
etc.). The discoveries of recent years indicate the need
to go beyond the classical laboratory approaches to
achieve progress in the study of the neurobiological
mechanisms of these processes. The areas of habitats of
many animals in nature significantly exceed the size of
mazes and laboratory arenas, which implies a higher
load on the brain structures that provide spatial naviga-
tion. In addition, the features of ecology, sensory sys-
tems make it possible to use species of wild animals as
natural models for studying the functions of the hippo-
campus. Studies of the brain and, in particular, the hip-

pocampus, in small mammals are few, for many species
there is no data even on the size of the brain, for some
species, for example, the common shrew (Sorex arane-
us) and the bank vole (Clethrionomys glareolus) there
are few studies (Yaskin, 1994, Yaskin, 2013, Lazaro
et al., 2018, etc.). There is very little information about
the spatial memory of rodents differing in ecology (Ple-
skacheva et al., 2000). Bank voles, shrews, and others
are capable of homing, which makes it possible to study
the role of the hippocampus in this process. For a long
time, in rodents of the same species, differences in the
size of the hippocampus of males and females, differing
in the size of home range, were described (Sherry et al.,
1992); seasonal and age-related variations in the size of
the brain and hippocampus were found (Yaskin, 2009).
These and other features of animals from natural popu-
lations provide a unique opportunity for neurobiologi-
cal research at the modern technological level.

Supported by RFBR 20-04-00287.
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The main result of studies carried out on representa-
tives of three taxa (Mollusks, Echinoderms, Ascidia) is
the extension of the main provisions of the teachings of
L.A. Orbeli to the system of circulating hemocytes. All
the numerous morphotypes of mollusk and echinoderm
hemocytes are stages of the development of a single cell,
which acquires new properties during maturation and
the formation of monofunctionality: from the ability to
migrate and phagocytosis (as the most ancient ancestral
and always preserved functions) to participate in the
restoration of integuments, coagulation of hemolymph
in response to an injury. In ascites during ontogenesis,
two cell lines are laid immediately, one of which is asso-
ciated with the repair of integuments and coagulation of
hemolymph, and the other with the appearance of spe-
cialized phagocytes; the formation of circulating stem
cells (hemoblasts) is also associated with this line, which
reflects the beginning of the transition to a closed circu-
latory system. For circulating hemocytes of representa-
tives of all studied taxa, the principle of heterochrony is
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fully valid, i.e. the formation of different cell functions
as one differon develops. An example of an increase in
intersystem regulatory interactions with the develop-
ment of the organism is cell cooperation during the re-
parative process in ascidia, which confirms the emer-
gence of new functions of the vascular epithelium and
increased integrative influences of the nervous system.
Thus, the monofunctionality of circulating hemocytes
is phylogenetically based on the phenomena of migra-
tion and phagocytosis as trophic functions, and after the
formation of a liquid internal medium it provides the
appearance of cells responsible for hemolymph coagu-
lation and thrombosis. A change in the protection strat-
egy from population to individual leads in larval chordic
ascidia to a new vector of hemocyte monofunctionality
(from cambial circulating hemoblasts to specialized
phagocytes), which emphasizes the physiological unity
of protective and reparative functions.

Supported by RFBR 15-04-05093.
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Researches linking hand laterality and cognitive
abilities have provided contradicting evidences about
the role of handedness in thinking efficiency. We used
the lateralized presentation of hierarchically organized
verbal stimuli to investigate the handedness effect on re-
lationship between hemispheric characteristics of infor-
mation comparison and the efficiency of convergent
and divergent thinking. The convergent thinking was
rated by testing of verbal and figural intelligence scores.
The efficiency of divergent thinking was assessed by in-
dices of verbal and figural originality while creativity
testing.

According to a multiple regression approach, the
characteristics of the hemispheric information compar-
ison mostly at the local level appeared to be the predic-
tors of thinking efficiency. Intelligence was mostly asso-
ciated with selective processing in the left hemisphere
(Fig. 1a) whereas originality of thinking was predicted

(@)

by the characteristics of information selection at the
global and local levels in both hemispheres (Fig. 1b).
The handedness was more important to divergent think-
ing efficiency than convergent one, and originality in-
creased together with a decrease of the right-handed-
ness dominance.

It can be concluded that the effectiveness of conver-
gent thinking is mostly determined by the characteris-
tics of the left-hemisphere information selection at the
local level, and for high divergent performance, the in-
tegration of functions of the left and right hemispheres
with the corresponding specifics of information selec-
tion at the local or global level and with a decrease of
motor asymmetry according to the right-handedness
index are required.

Supported by RFBR 19-015-00412, FSUN-2020-
0009.

(b)
R
1
RTgl_cLH G

X RTgloc_ncRH H
RTloc_cnlLH T

\

\ \ / 7| H
\
< 7 ?}
verbal e D
Originality
figural AN D
1 Sl O
) M
I
/

/ RTloc|7n|cLH N
SD_ A
RTloc_cLH SD_ N

RTloc_ncLH (@
LE|

Fig. 1. Relationships between hemispheric characteristics of information selection and effeciency of convergent (a) and divergent (b)

thinking.
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In the brain of vertebrates, the structure of proopi-
omelanocortin (POMC), the precursor of melanocor-
tins (alpha-, beta-, gamma-MSH and ACTH), is rather
conservative. In mammalian brains, POMC expression
occurs in neurons of the arcuate nucleus of the hypo-
thalamus (ARC) and in nucleus tractus solitaries
(NTS). Projections of POMC-neurons were detected in
various parts of the brain, which indicates the participa-
tion of melanocortins in the regulation of various func-
tions. The functional role of melanocortins in the brain
is considered in connection with their interaction with
melanocortin receptors 3 and 4 (MC3R and MC4R),
which are best studied in connection with their partici-
pation in the regulation of food intake and energy bal-
ance of the body. A change in the MC3R and MC4R ex-
pression is noted in various metabolic disorders. Re-
cently, there has been evidence of expression in the
brain of other types of receptors, in particular MCIR,
the role of which may be associated with the protective
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properties of melanocortins in inflammatory processes.
We conducted a study on C57Bl/6J mice. Real-time
PCR results indicate the expression of the McIr gene in
the hypothalamus. The results of double fluorescence
immunolabeling and confocal microscopy demonstrate
MCIR in neurons of the hypothalamus of various er-
gism, in particular in the ARC POMC-neurons them-
selves, which indicates its role as an autoreceptor. An in-
crease in the Mc Ir gene expression in the hypothalamus
is observed together with an increase in the Pomc gene
expression, in obesity induced by high-calorie diet. The
results demonstrate the protective properties of melano-
cortins, in particular, realized through MCI1R-mediated
mechanisms are discussed.

Supported by state assignment (AAAA-AIS-
118012290372-7). The study was carried out using the
equipment of the CCU of the IEPHB RAS.
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Introduction. The river lamprey retina contains the
so-called short and long photoreceptors (PR), func-
tionally similar to rods and cones, respectively. It was
found that both types of PRs are able to work together in
daylight, potentially providing color vision (Govardo-
vskii & Lychakov, 1984). To explain this phenomenon, it
was suggested that short PRs are able to avoid saturation in
the photopic range of intensities. Later, however, it was
shown that they are actually saturating in response to short
flashes of light at moderate intensities, similar to typical
rods (Asteriti et al., 2015). This study purpose is to find a
new explanation for the “color vision” paradox.

Methods. The responses of lamprey’s single PRs to
prolonged background exposures were recorded by the
suction pipette method. PRs of a marsh frog served as
control “typical rods”. The effect of “color vision” was
studied by alternating green and red-light stimuli for
preparations of lamprey’s isolated retina and eyecups
(light substitution colorimetry).
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Results. Saturation of photoresponses of lamprey’s
single short PRs, unlike long PRs, occurs at the same
background intensities as for the frog rods. Light substi-
tution colorimetry showed the presence of color dis-
crimination at moderate intensities of alternating stim-
uli. However, when the brightness of the green stimulus
is established at a short PRs saturation level, it becomes
possible to select the intensity of red that leads to a “si
lent substitution” (see Fig. 1).

Conclusions. Adaptation of lamprey’s short PRs to
background light (as in “typical rods™) leads to the exis-
tence of a range of intensities in which they work togeth-
er with long PRs. The disappearance of the color dis-
crimination effect after saturation of short PRs excludes
the possibility of existence of more than one type of
cone-like cells in lamprey’s retina. Thus, the paradox of
“color vision” is explained by the presence of a mesopic
range of illumination for two types of PRs.

Supported by RFBR 19-34-90182.
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Fig. 1. Color substitution experiments on lamprey’s isolated eyeball. 1-s steps of green and red light are quickly interchanged, as
shown by the stimulus mark at the bottom of each panel. Intensity of red is expressed in arbitrary units and shown near each trace.
(a) Intensity of green is fixed at a moderate level, and the intensity of red was decreased from top to bottom. No “silent” substitution
was possible. (b) Protocol is repeated at the intensity of green 47 times higher. At a certain intensity of red stimulus, the response to
color switching disappears (middle trace) evidencing activity of just a single photoreceptor type.
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The study of the individual dynamics of EEG matu-
ration during childhood is of particular importance
when studying the development of the central nervous
system in children living in the severe natural conditions
of the North. When comparing EEG data in children
and adolescents of different ages (by the method of
“cross sections”), a pattern of heterochronous matura-
tion of certain cortical areas is revealed, which makes it
difficult to assess the level of brain maturity as a whole.
The aim of the work was to compare the individual age
dynamics of the generalized characteristics of the spatial
and temporal organization of multichannel EEG in
schoolchildren living in the northern region of the Rus-
sian Federation (Arkhangelsk region). EEG was record-
ed in 30 students of a rural school. The duration of ob-
servation for each student was from 5 to 8 years, the
number of EEG records varied from 5 to 11. Based on
the EEG, the temporary structure function (SF) was
calculated in 16-dimensional (by the number of leads)
space. We used the normalized parameters pS and pI
(0L pS, pI' £ 1) characterizing the generalized spatial
and temporal connectivity of the EEG (Trifonov and
Panasevich, 2018). The extreme values (0 and 1) of these
parameters correspond to the completely deterministic

and “random” temporal and spatial organization of the
EEG as a whole. It was revealed that the pI value tends
to increase as the child grows older. An increase in pI' —
a decrease in the temporal connectivity of the EEG —
may reflect an increase in the plasticity and mobility of
neurodynamic processes in students from junior to se-
nior classes. The pS value, on the contrary, shows a ten-
dency to decrease with the age of the child. This fact can
be interpreted as an increase in the determinate compo-
nent in the spatial organization of the EEG and an in-
crease in the stability of spatial relationships between
EEG processes with age. Evaluation of the spectral
power of the SF showed that the dominant frequency of
the EEG tends to increase as the child grows older.
Among the examined students were identified students
with pronounced rearrangements of the SF frequency
spectrum from examination to examination, which can
characterize the imbalance of subcortical-cortical influ-
ences due to increased loads on the mechanisms of reg-
ulation of physiological functions in the process of sea-
sonal adaptation in the North.

Supported by state assignment (AAAA-AIS-

118012290142-9).
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For studies of morphogenesis, the nervous system
seems to be the most attractive object. The shape of the
brain evolved as a result of complex morphogenetic pro-
cesses that are necessary for the distribution of structur-
al genes activity over time and space. From this point of
view, the shape of the brain is a kind of artifact of the
adaptive evolution of organisms. In order to evaluate the
main trends in the evolution of amphibian brain onto-
genesis, one should compare the early stages of develop-
ment of various types of amphibians from the appear-
ance of the first progenitor cells to primary neurodiffer-
entiation. There are at least two views on the processes
of determining the development of the nervous system:
ideas about the mosaic and regulatory development of
the nervous system. The mosaic type of development
provides for the determination of the fate of the descen-
dants of progenitor cells throughout the entire ontogen-
esis of the brain, up to its final differentiation. The reg-
ulatory model of the development of the nervous system
considers significantly less programming the fate of in-

dividual cells. The basis of the regulatory model for
brain development is the multifunctionality of progeni-
tor cells and the absence of a rigid embryonic develop-
ment program. An embryological analysis of the pro-
cesses of early formation of the nervous system in vari-
ous species of urodelous and anuran amphibians was
carried out. The features and mechanisms of intercellu-
lar interactions leading to changes in the spatial organi-
zation and primary differentiation of the brain were
studied. Interspecific differences were established in the
organization of neuroepithelium, neurulation and seg-
mentation of the central nervous system. The data ob-
tained suggest that the reason for the similarity of brain
development is not the common origin of specific spe-
cies, but the presence of universal mechanisms of mor-
phogenesis. The hypothesis suggests that the similarity
of the shape of the developing brain is determined by the
coding mechanisms of positional information necessary
for histogenetic differentiation.
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Nowadays the many studies consider the neuroana-
tomical (structural) brain features in individuals with
differences in general abilities, psychological traits and
intelligence (Luders et al., 2009). There is an interesting
question — how does the neuroanatomical background
of more and less creative persons differ? In the pilot mor-
phometric MRI study with participation of 12 young
adults (18—20 years old) having normal 1Q scores were
explored cortical surface area (CSA) and cortical thick-
ness (CT). To measure creative abilities participants
were involved in nonverbal creative test (Torrance,
1966). T1-weighted images from a 1.5 T tomograph
(Philips Ingenia, Netherlands) were used to assess
structural differences. The software package FreeSurfer
(FS) (http://surfer.nmr.mgh.harvard.edu) was used to
process the structural images. For each participant, the
removal of non-brain tissue from the image, transfor-
mation into Talleirach space, and segmentation into

gray/white matter were performed. Preliminary it was
figured out, that CSA in right rostral anterior cingulate,
left lingual area and CT in the left frontal pole negatively
correlated with the creativity scores, while CSA in the
left medial orbitofrontal area and CT in the left parahip-
pocampal zone correlated positively. The most number
of differences were obtained in the left hemisphere in
spite of exploring correlation with originality in nonver-
bal creativity. Positive correlations were obtained with
associative zones tightly bound with cognition and
memory and top-down regulation. It must be clarified
in the further investigations the meaning of negative and
positive correlations of CSA and CT in regions associat-
ed with higher executive functions and different levels of
originality in nonverbal creative task fulfillment.

Supported by RFBR 18-013-01-082a.
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Cognitive performance is accompanied by dynamic
pattern of the connections between cortical and subcor-
tical structures. The aim of the study was to investigate
functional connectivity in children with dyslexia (15 in-
dividuals, Dys) and typically developed peers (18 indi-
viduals, TD) in reading and comprehension tasks. fMRi
scanning in a block paradigm during the performance of
4 tasks — reading TEXTS, PHRASES, WORDS, NON-
WORDS and gaze-fixation task was carried out. The
CONN software package was used to evaluate BOLD
ROI-to-ROI connectivity comparing the tasks execu-
tion and gaze fixation. In the TEXT task: TD showed
higher levels of connectivity between the lingual and
temporooccipital gyrus of the left hemisphere (LH),
and the frontal orbital and the planum temporale re-
gions of the right hemisphere (RH). When reading
PHRASES, connectivity was higher in Dys between the
posterior part of the superior temporal gyrus of the LH
and the posterior part of the inferior temporal gyrus of
the RH. When reading WORDS, higher connectivity
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values were observed in TDs and covered the precentral
and postcentral regions bilaterally, the supramarginal
gyrus of the LH, the lateral occipital cortex and the pa-
rietal region. When reading NONWORDS, connectivi-
ty in TDs was higher between the inferior frontal gyrus
(pars opercularis) and the intracalcarine cortex of the
LH. In Dys connectivity was higher in the LH — be-
tween the hippocampus and the angular gyrus and be-
tween the hippocampus and the posterior part of the
middle temporal gyrus, as well as between the posterior
part of the inferior temporal gyrus of the LH and the an-
terior part of the inferior temporal gyrus of the RH.
There were indicated differences in text processing be-
tween DYS and TDs — with the involvement temporal
and occipital zones of the language network — in the
group with impaired reading skills and frontal cortex in
the group without reading disorders.

Supported by RFBR 18-013-01-082a.
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Introduction. Neuropathic pain and itching accom-
pany diabetes mellitus and chronic renal failure. The re-
lationship of mental disorders of a depressive and anxi-
ety nature with chronic pain and itching syndromes has
been clinically proven. For such patients, psychotropic
drugs are recommended that have their own analgesic
and antipruritic efficacy due to interaction with second-
ary targets in the central nervous system. One of these
targets is postsynaptic ionotropic NMDA glutamate re-
ceptors of the type involved in the transmission of pain
signals.

Methods. A comprehensive chemical-pharmacolog-
ical approach, including electrophysiological and mod-
el methods, clinical testing.

Results. Inhibition of NMDA-receptor, leading to
the relief of pain and itching by psychotropic drugs, oc-
curs according to the potential-and magnesium-depen-
dent mechanism. The molecular model of the produc-
tive interaction of psychotropic molecules with the
NMDA receptor has been constructed, the structural
criterion for the selection of effective drugs has beens
created: V-shaped group of aromatic rings and a posi-
tively charged amide group at a distance of 5A. Psycho-
tropic drugs with analgesic and antipruritic efficacy
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have been identified, adjuvant therapies have been cre-
ated and clinically confirmed for patients with diabetes
mellitus and chronic renal failure using antidepressants
mianserin, tianeptine and atomoxetine; and also for pa-
tients with diffuse total pruritus syndrome based on the
antidepressant trittiko and antipsychotic chlorprotixen.

The target of pain therapy is also the sodium-calci-
um exchanger (NCX), which plays a key role in the pro-
cess of calcium-dependent inactivation of NMDA re-
ceptors. The advantage of the target is that, unlike ion
channel blocking, which has strong side effects, the reg-
ulation at a finer level via NCX is less traumatic.

Conclusions. The results obtained allowed to explain
the better tolerance of amitriptyline compared to desip-
ramine by the fact that amitriptyline at therapeutically
relevant doses affects the ionic conductivity of the
NMDA receptor indirectly through interaction with the
NCX, without blocking the NMDA-receptor channel,
and desipramine at low therapeutic concentrations di-
rectly blocks the receptor.

Supported by RFBR18-015-00023, the State assign-
ment (AAAA-A18-118012290427-7).
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The disruption of nitric oxide (NO) pathway is a key
cause of the development of a dangerous pathology
during pregnancy — preeclampsia. The effects of pre-
eclampsia on the circulatory system of newborn off-
spring have been little studied. The stimulating effect of
NO on the expression of specific for smooth muscle
cells (SMC) contractile proteins was shown in experi-
ments on cell culture. We tested the hypothesis that a
deficiency of NO in the mother’s body during pregnan-
cy delays the differentiation of arterial SMC of newborn
rat offspring.

Preeclampsia in female rats was modeled using an
NO synthase inhibitor L-NAME (intake with drinking
water from the 10th day of gestation till delivery, daily
dose 78 mg/kg). Females of the control group con-
sumed water without L-NAME throughout pregnancy.
Serum nitrites/nitrates (Griess method), vasomotor
aortic reactions in isometric conditions and gene mR-
NA expression in aortic tissue (real-time PCR) were
studied in the offspring 1-2 days after birth.

The consumption of L-NAME by pregnant females
led to a threefold drop in the content of NO metabolites
in the blood of newborn offspring, as well as to a de-
crease in endothelium-dependent aortic relaxation in
response to acetylcholine and the contribution of NO to
this reaction. The aortic contractile responses to an in-
crease in the extracellular Ca?* concentration did not
differ between rats of two groups, while the content of
L-type Ca?* channels mRNA was reduced, and mRNA
of the sarcoplasmic reticulum proteins (RyR2 and SER-
CA2A) was increased in rat pups of L-NAME group
compared to control. mRNA content of mature SMC
specific proteins (alpha-actin, smooth muscle isoform
of myosin heavy chains and SM22) in rat pups of L-
NAME group was lower than in the control.

Thus, a deficiency of NO during prenatal develop-
ment leads to a change in vasomotor reactions and de-
lays the formation of a contractile phenotype of arterial
smooth muscle.

Supported by RSF 19-15-00210.
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Homocysteine (HC) — an amino acid containing the
thiol group, is formed as an intermediate of methionine
metabolism. In hyperhomocysteinemia the increase of
HC concentration in plasma and cerebrospinal fluid
complicates the course of many neurodegenerative dis-
eases. Neurotoxic effect of excessive concentrations of
extracellular HC in CNS is associated with its agonist
properties of NMDA receptors, primarily of GIluN1/2A
subunit composition. In recombinant NM DA receptors
containing GIuN1 subunit in combination with
GIuN2A, GIuN2B or GluN2C subunits for HC the
two-phase concentration dependence of ion currents
through the receptor channel is shown. In the case of
GIuN1/2A receptor the EC50 for HC activation was
about 10 uM with saturation at 50—100 uM, but an in-
crease in HC concentration above 200 uM caused an
additional raise in receptor currents. We assumed that
HC in high concentrations can potentiate NMDA re-
ceptor currents as a reducing agent acting on the redox
sites of the GluN 1 subunit. Modification of GIluN1/2A,
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GIuN1/2B and GluN1/2C redox sites by dithiotrietol
potentiated their response to NMDA. In the case of
HC, the dithiotrietol effects were dependent on the sub-
unit composition of the receptors. In control 100 uM,
HC activates both GIuN1/2A and GluN1/2B receptors,
but causes significant desensitization of the latter. Dith-
iotrietol relieves the desensitization of GluN1/2B by
HC receptors, which significantly increases the integral
current through them, but suppresses the currents of
GIuN1/2A. In cortical neurons, HC induced calcium
entry to neurons occurred mainly via GluN1/2A recep-
tors in control and via GluN1/2B receptors after dith-
iotrietol disulfide bonds were reduced. Thus, in hyper-
homocysteinemia the thiol status of NMDA receptors
significantly changes the degree of their activation by
HC, and the effect depends on the subunit composition
of the receptors.

Supported by RSF 16-15-10192.
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The universal and simple method for isolation and
purification of superoxide producing, NADPH con-
taining protein (NCP) complex with Fe (III) from fruits
(blackberry, cherry, peach, fig) and foods of plant origin
(carrot, melon, water melon, potato, maize and millet
flour) was elaborated for the first time. Using this meth-
od, complexes were precipitated at pH 4.8 (isoelectric
point) and solubilized at pH 9.5 (slightly opalescent
solutions). The mechanism of production of superoxide
radicals (O,) by these NCP—Fe (11I) complexes is con-
ditioned with transfer of electrons from NADPH of
NPC by Fe (IIT) to molecular oxygen, reducing it to O,.
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Without Fe (IIT) the NCP component shows only re-
ducing effect and stimulates the O;-producing activity
of the isoforms of NADPH oxidases (Nox) from im-
mune cells (leukocytes, erythrocytes) membranes in
heterogeneous phase (on membranes) and in homoge-
neous phase (in solution). It is concluded that in men-

tioned fruits and plant origin foods the isoforms of O, -pro-
ducing complexes of NCP—Fe (III) were presented. These
isolated and purified complexes can be used as new natural
antimicrobial and antiviral agents and NCP from these
complexes, as a natural immunomodulatory agent.
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Thanks to the improvement of intensive care meth-
ods, more and more patients with severe brain damage
are moving from a coma to various categories of disor-
ders of consciousness and motor functions. The pur-
pose of this work is to study skeletal muscles to find ways
to predict the rehabilitation potential in this category of
patients. The material for the study was 56 skeletal mus-
cle biopsies from 16 patients of the Russian Polenov
Neurosurgical Institute of medical in persons with vari-
ous pathologies with a long-term violation of con-
sciousness, who suffered a critical condition. All pa-
tients were diagnosed with critical condition polyneu-
ropathy. The source of the biopsies was the deltoid and
anterior tibial muscles.

A histological study was performed with an assess-
ment of microscopic changes in the striated muscle us-
ing the original score of the listed changes. The constan-
cy of the following morphological changes is shown: se-
vere myocyte dystrophy in the form of widespread
small-focal myolysis up to necrotic changes; atrophic
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changes in myocytes of various degrees of severity; re-
placement of dead myocytes and foci of myolysis with
connective tissue with the development of small-focal
and large-focal myofibrosis; weak response of sattelite
cells with a tendency to decrease their numbers in the
absence of morphological signs of inflammation.

Thus, the identified structural changes in the skeletal
muscles in individuals with long — term impaired con-
sciousness are of the same type of non-specific progres-
sive degenerative-atrophic character with the develop-
ment of irreversible sclerotic changes and weak regener-
ative response. These changes reflect the systemic
nature of the pathological condition that led to multiple
organ damage. Further study of the mechanisms of
muscle atrophy and their possible regenerative potential
contributes to the development of strategies for preven-
tion and rehabilitation measures.

Supported by RFBR 19-29-01066.
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Many conceptual aspects of the pathogenesis of
pharmacoresistant epilepsy (PRE) have not yet been re-
solved. In recent years, much attention has been paid to
the study of the role of neuronal apoptosis in the patho-
genesis of PRE. The purpose of this work is a compre-
hensive study of apoptosis processes in epileptic foci in
patients with pharmacoresistant posttraumatic tempo-
ral lobe epilepsy. The material for the study was sections
of the cortex and the underlying white matter of the
brain in the area of the epileptic focus from 20 patients
of the rnhi named after prof. Polenova with temporal
PRE, received intraoperatively, under the control of
corticography. The material for the comparison group
was obtained from autopsies of 6 patients without epi-
lepsy. An immunohistochemical (IHC) study was per-
formed with antibodies to caspase-3 (apoptosis effector
protein), Western blotting (WB) with the detection of
caspase-8 (proapoptotic protein) and Bcl-2 (antiapop-
totic protein), electron microscopy to identify cells in
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apoptosis. If you WB in an epileptic lesion of the tempo-
ral lobe of the brain there was marked reduction of anti-
apoptotic protein Bcl-2, increased level of proapoptotic
protein caspase-8. In all cases of IHC, positive nuclear
expression of caspase-3 was detected not only in neu-
rons, but also in glial cells of the cortex and white matter
of the brain. Electron microscopy revealed a significant
number of neurons in the cortex with signs of apoptosis
at various stages. Among glial cells, apoptotic changes
were observed mainly in oligodendrocytes in the cortex
and in the white matter of the brain. Thus, the detected
changes in the expression of pro- and antiapoptotic pro-
teins in epileptic foci indicate the role of apoptosis in the
pathogenesis of pharmacoresistant epilepsy. The death
of glial cells in FRE indicates a violation of neuroglial
interactions and, as a result, can cause demyelination
and disease progression.

Supported by RFFI 20-015-00127.
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The function of interneuronal gap junctions is con-
sidered the main way of electrical interconnection of
neurons and an important reticular complement to neu-
ral theory. However, there is a lot of experimental data
indicating additional possibilities of syncytial connec-
tions in the nervous system rather than synapses. The

Fig. 1. Syncytial commissure between two neurons and their
cytoplasmic fusion. Culture of neurons. Phase contrast.
Vol. 40Ph, approx. 10.
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first specific morphological data on the cytoplasmic fu-
sion of nerve processes were identified in polychaetes by
a convinced neuronist (Retzius, 1884), and in humans
by a reticularist A. S. Dogiel (1893). However, syncy-
tium, as a common structure of many cell types, is al-
most unknown in neurology.A search was made for all
the different forms of interneuronal syncytium in living
mollusk neurons in tissue culture (Fig. 1 Syncytial com-
missure between two neurons and their cytoplasmic fu-
sion. Culture of neurons. Phase contrast. Vol. 40Ph, ap-
prox. 10). The most convincing result was fusion of end-
to-end fibers of two closely spaced neurons. Most of
these fused, stable or having contractions processes,
should be considered normal electrical syncytial anasto-
moses. The fusion of regenerating processes end-to-end
usually forms a ring-shaped fiber syncytium. Growing
new growth cones, fusing, form two-story syncytial
connections. If the branches of the next two branches
are located next to each other, they can touch and fuse
sides. Branches of several neurons, forming a bundle,
fuse into a single nerve fiber. Parts of the bend of the
process, in contact with the neighboring one, also form
a syncytial contact. Syncytium formation begins with
the formation of a gap junction and ends with the break-
through of two contacting membranes and sealing of the
edges of the perforation. The appearance of syncytial fu-
sion of a large number of thin branches forms a network
that forms a reticular fragment of nerve tissue.
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The study aimed to examine changes in oscillatory
brain activity during word construction in healthy adult
participants.

Methods. Fourteen healthy right-handed subjects
(13 f) aged from 20 to 34 participated in the study. Sub-
jects were constructing nouns (n = 9) from 6-letter sets
in each of five experimental series (five different days).
40 seconds were given to construct one word. In the
control series, subjects were looking at 6-letter words
(one at a time) for 30 seconds, memorized them, and
named them later. 19-channel EEG (0.53—30 Hz) was
recorded during task solving and control sessions. EEG
spectral power was calculated in five bands: theta (4—
7.5 Hz), alphal (7.5—9.5 Hz), alpha2 (9.5—12.5 Hz),
betal (12.5—18 Hz) and beta2 (18-30 Hz). The spectral
power before and after the solution and in the control
condition were averaged for each person and compared
using the Friedman test.

Results. The general effect of absolute spectral power
decreasing in alpha and beta EEG bands was shown

during word construction. Absolute alphal and alpha2
bands power in posterior sites was significantly lower
before the answer than after the answer and in control
(x2 (14.3) > 18.7, corrected p < 0.03). The absolute
power of betal and beta2 bands was significantly lower
before the answer in all the sites, except C3 and F3
(%2 (14.3) > 20.6, p < 0.02). Theta band power did not
differ in all the sites, except Fz, where absolute theta
power was higher during the task solving (x2 (14.3) =
= 17.7, p = 0.047). Relative power (band/total spectrum
power) of alpha & beta bands didn’t significantly differ
in all conditions, while theta increased in all the sites
(x2 (14.3) > 19.1, p < 0.03), as well as theta/beta ratio
(¢2 (14.3) > 17.9, p < 0.05).

Conclusion. Rearranging letters to construct the
word reflected in a general decrease of total spectrum
power and increase of relative theta band power, as well
as theta/beta ration.

Supported by state budget.
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Murine skeletal muscle cells are able to produce and
to release endocannabinoids. The retrograde action of
this substances on motor synapses is still not thoroughly
enough studied. The aim of this work was to describe the
acute effects of the endocannabinoid anandamide
(AEA) on the parameters of miniature end plate poten-
tials (MEPPs) of the mice diaphragm and to unveil the
mechanisms of its action.

Experiments were conducted on isolated neuromus-
cular preparations of mice diaphragms with use of the
standard microelectrode technique of intracellular po-
tential registration.

We found that on the second hour of application
AEA (30 uM) causes an increase in MEPP frequency
with a parallel decrease in MEPP amplitude and short-
ening of its decay time. The AEA-induced change of
MEPP frequency is prevented by the CB1-receptor in-
verse agonist AM-251 (1 uM) and PKAinhibitor H-89
(1 uM) but is unaffected by PLC inhibition by U73122

(5 uM). The decrease in MEPP amplitude caused by
AEA does not depend on muscle fiber membrane resis-
tance or PLC activity but is prevented by blocking of ei-
ther CB1-receptors or PKA. Shortening of MEPP de-
cay time is mediated by CB1-receptor activation and
depends on PLC but not PKA activity. MEPP decay
time is usually considered as a postsynaptic parameter
while changes in MEPP frequency occur on the presyn-
aptic level. Therefore, AEA seems to activate both pre-
and postsynaptic CB1-receptors in the neuromuscular
junction.

Thus, we found acute effects of AEA on three differ-
ent MEPP parameters (frequency, amplitude, and de-
cay time) in mice motor synapses. As it seems, this pre-
and postsynaptic effects of AEA are based on different
intracellular signaling ways in muscle fibers and nerve
terminals, albeit starting from CB1-receptors.

Supported by RFBR 19-04-00616a.
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Individual differences in the stability of the vertical
posture are determined by the sensory modality domi-
nant at orientation in space: visual in field-dependent
(FD) people, vestibular and proprioceptive — in field-
independent (FI) people. It was shown previously that,
depending on the leading sensory modality, postural re-
sponses to moving sound images differed in FD and FI
groups. The aim of the study was to test the hypothesis
that there are different strategies for anticipatory postur-
al adjustments while waiting for auditory motion infor-
mation. In the waiting period stabilometric indicators as
trajectory length of the center of pressure (COP), the el-
lipse size, characterizing the bearing area, the ratio of
the ellipse axes and the COP shift, show significant
changes. In case of the most biologically important ap-
proaching signal, substantial differences in stabilomet-
ric indicators were found between FD and FI groups,
which can be described as “fight or flight” strategy. In
FI subjects, involuntary preparation starts 24 seconds
before the beginning of a signal: the ellipse size decreas-

es, then COP trajectory length also decreases, and the
COP is clearly shifting back. Evidently, these changes
indicated an anticipatory postural adjustment which is a
preparation to self-motion. When signal is presented to
the FI subjects, during the first seconds of the presenta-
tion the COP shifts forward to the sound source, and the
COP trajectory length increases. This postural response
to an approaching sound image can be interpreted as a
“fight” strategy. A different strategy is implemented in
FD subjects. Immediately before the signal, the ellipse
size decreases, the ratio of its axes increases, and there is
no significant reduction in the COP trajectory length.
At the same time, the test subjects deviate back, but to a
lesser extent than the FD ones. During sound signal
presentation FD subjects significantly shift the COP
back and increase the body sway, which implies of the
“flight” strategy.

Supported by state budget (AAAA-A18-118013090245-6,
AAAA-A18-118050890115-9).
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The developing of objective electrophysiological
markers to estimate the functional state of a person un-
der various loads, such as, hypoxia, psychological (cog-
nitive) stress, etc., has an important applied meaning.
The markers sought should: (a) represent the general-
ized characteristics of the multi-channel EEG and
characterize the integral response of the brain as a uni-
fied system to the effects of loads; (b) be the proportion-
ate measures, i.e. to ensure a minimum of inter-individ-
ual variability of the their values; (c) to be expressed in
the form of dimensionless (relative) units taking the val-
ues in the given range; (d) to allow a meaningful physi-
ological interpretation. As markers we propose to use
the normalized integral parameters of brain bioelectri-
cal activity pT and pS (0 < pT, pS < 1), evaluated based
on the calculation of the structure function of multi-
channel EEG. The parameter p7 characterizes the in-
ternal connectivity of EEG processes over time and
serves as a measure of the functional lability of nervous
processes. The higher its value, the higher the functional
lability of nervous processes, and vice versa. The pa-
rameter p.S characterizes the internal connectivity of the
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EEG processes over space and is determined by the de-
terminant of the sample correlation matrix of the EEG.
The lower its value, the higher the level of spatial con-
nectivity between all channels, and vice versa. The limit
pairs of parameters (0.0) and (1.1) correspond to two
situations not achievable in practice. The first one re-
lates to the EEG processes that are constant in time, and
the second one relates to the uncorrelated EEG pro-
cesses (white noise). The paper gives examples of the
construction of an integral EEG representation in the
space of variables pT and pS under the hypoxia, the exe-
cution of the inverse account (consecutive subtraction
of a given two-digit number from a given four-digit
number), and the verbal test, as well as under mental ex-
ercises. The displacement trajectory of this representa-
tion relative to eyes-closed resting state is shown to re-
flect the individual adaptive capacity of the people to a
specific load, and the parameters p7 and pS are its
markers.

Supported by state budget (AAAA-A18-118012290373-7).
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PRENATAL HYPERHOMOCYSTEINEMIA DISTURBS THE MECHANISMS
OF DEVELOPMENT OF THE CEREBRAL CORTEX IN RATS
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Maternal hyperhomocysteinemia is one of the com-
mon complications of pregnancy that causes cognitive
deficits in offspring during postnatal development. In
the present work, we evaluated the effect of prenatal hy-
perhomocysteinemia on the migration of neuroblasts
into rat cortical plate, structural and ultrastructural or-
ganization of the cerebral cortex, the number of neuro-
nal and glial cells, on the proinflamatory markers (tu-
mor necrosis factor-o, interleukin-6 and interleukin-
1B) in early ontogenesis. Wistar female rats received
methionine (0.6 g/kg body weight) by oral administra-
tion during pregnancy. 5'-ethynyl-2'-deoxyuridine
(EdU) was used to label the neurons of the lower cortical
layers (generated on E14), in the fetuses of control and
experimental females. Histological and biochemical
analysis of the cortical tissue of 5- and 20-day-old pups
was performed. In prenatal hyperhomocysteinemia, the
total number of EdU-labeled cortical cells in pups was
decreased relative to the control, while the number of
labeled neurons scattered in the superficial cortical lay-
ers was increased, indicating a failure of the generation
and migration of cortical neurons. Using electron mi-
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croscopy, some delay in the development of cortical tis-
sue, accumulation of lysosomes, and other neurodegen-
erative changes were observed in pups with impaired
embryonic development. Immunochemical staining of
the neuronal marker NeuN revealed a decrease in the
number of viable cortical neurons in the first month af-
ter birth. Maternal hyperhomocysteinemia also caused
an increase in the number of astroglial and microglial
cells, as well as an increase in the level of proinflamma-
tory cytokine interleukin-1f in the cortical tissue of the
offspring, which indicates the development of neuroin-
flammatory processes. Thus, prenatal hyperhomocys-
teinemia causes a delay in the development of cerebral
cortex tissue, disrupts the migration of neuroblasts into
the cortical plate, induces neuronal death and develop-
ment of neuroinflammation.

Supported by RFBR 19-015-00336, Russian state
budget assignment (AAAA-AI18-118012290373-7).
Confocal and electron microscopy were performed in
the Center for the physiological, biochemical and mo-
lecular-biological research of IEPHB RAS.
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DISTURBANCES IN EXPLORATORY BEHAVIOR IN DOPAMINE TRANSPORTER
KNOCKOUT RATS DURING LEARNING COGNITIVE TASKS
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Orienting — exploratory behavior is an attribute of
the animal adaptation to a new environment which oc-
curs during learning new behavioral tasks. Rearing is a
type of exploration activity, which provides for obtain-
ing additional information about spatial environment
organization. It is known that in dopamine transporter
knockout rats (DAT-KO rats) the reaction to environ-
ment changing is low expressed. In this study the behav-
ior of DAT-KO rats was investigated in the three behav-
ioral tasks: the 8-arm radial maze, Hebb—Williams
maze and object recognition task. During exploration in
the 8-arm radial maze, DAT-KO rats were found to
demonstrate a significantly (p < 0.01) smaller number of
rearings made, whose frequency was also significantly
(p <0.0001) lower than in controls. In the radial maze,
wild-type rats showed rearings made at the key points of
the maze followed by a correct choice. On the contrary,
DAT-KO rats' rearings were chaotic, unassociated with

a correct choice of the direction to run. In the Hebb —
Williams maze, DAT-KO rats also showed significantly
(p < 0.01) fewer rearings made mainly in the start box.
Behavioral strategy of DAT-KO rats differed drastically
from that of the controls. Thus, the knockout rats did
not run directly to the finish, but made repeated perse-
verative runs to the start box. In the object recognition
task, where spatial features are not the key, both DAT-
KOs and controls showed very few rearings and success-
fully performed the behavioral task. In DAT-KO rats, a
lower number of rearings made at the points which ap-
pear unessential for a correct behavioral task perfor-
mance might be indicative of a dysfunction of dopami-
nergic system effects on the adaptation capacity and dis-
ruption in forming the cognitive maps.

Supported by the Saint Petersburg State University
grant 51143531.
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NEUROINFLAMMATION IN TEMPORAL LOBE
PHARMACORESISTANT EPILEPSY
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Neuroinflammation, as shown by modern research,
plays a significant role in epileptogenesis and the devel-
opment of resistance to antiepileptic treatment. Inflam-
matory responses of cellular immunity in epileptic foci
remain poorly studied. The aim of the study was to study
the nature and severity of lymphocytic infiltration in ep-
ileptic foci in pharmacoresistant epilepsy. Was per-
formed immunohistochemical reactions with antibod-
ies to CD45 (leukocyte common antigen), CD3 (T-lym-
phocytes), CDS8 (T-killer cells, whose presence
indicates active inflammation), CD20 (B lympho-
cytes), CD68 (macrophages) (DAKO, Denmark) in
sections of fragments of the temporal lobe in epileptic
foci removed in the surgical treatment of pharmacore-
sistant epilepsy from 11 patients, including 5 women,
6 men aged from 19 to 55 years (mean age 34 years) with
epilepsy from 2 to 15 years. The comparison group con-
sisted of fragments of the temporal lobe of the brain
from 5 deceased (3 men, 2 women) without epilepsy at

the age of 40 to 67 years (average age 54). The localiza-
tion of immunocompetent cells (cortex, white matter,
around blood vessels) was evaluated, cell counts, and
statistical analysis were performed. Microglial cells were
verified using CD45 in all 11 cases with a significant dif-
ference from the comparison group. Expression of CD3
was determined in 65% (9) cases, CD8 —in 20% (5 cases),
CD20 — 6% (3 cases), CD68 — 9% (3 cases). In the
comparison group, CD3-cell reaction was detected in
2 out of 5 cases. Thus, lymphocytic infiltration and mi-
croglial reaction in pharmacoresistant epilepsy are sig-
nificantly pronounced. We found that the main role in
Ilymphotacytic infiltration is played by T-lymphocytes,
including T-killers, as well as B-lymphocytes, macro-
phages, which indicates the active participation of cellu-
lar immune responses in the pathogenesis of epilepsy,
which definitely affects the progression of the disease.

Supported by RFFI 20-015-00127.
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ACTIVATION OF IP3 RECEPTORS IS A COMPONENT
OF PHOTOTRANSDUCTION IN GASTROPODS RETINA
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The bulk of information on the molecular mecha-
nisms of light signal conversion in photoreceptors has so
far been obtained in studies of eye of insects and verte-
brates, as well as bivalves. Studies in this direction of
gastropods, representing the most numerous class of
Mollusca, have not been conducted yet.

In the present research, a pharmacological analysis
of the light reactions of the retina of the freshwater mol-
lusc Lymnaea stagnalis and the land snail Achatina fulica

12 Lymnaea stagnalis Achatina fulica
| N p—
1.OF _ _— — ]
0.8F mm —
0.6
0.4}
0.2+
0

Fig. 1. Effects of pharmacological drugs (10_5 M) on the
electroretinogram of isolated mollusc eyes. Filling the col-
umns: solid — physiological saline; lines: oblique — 2-ami-
noethyl diphenyl borate; vertical — (+) — cis-diltiazem hy-
drochloride; horizontal — methylene blue. Parameters of
stimulation: A, = 525 nm, light flash duration — 500 ms.
The height of the columns is the average values of the ERG
amplitudes normalized to the maximum recorded in physio-
logical saline in this experiment (# = 10). The probability of
the absence of differences (ANOVA test, control/drug) is in-
dicated on the arrows.
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was carried out. The effect of the substances influencing
the inositol-3-phosphate and guanylate cyclase signal-
ing pathways on the amplitude of the slow wave of the
electroretinogram (ERG) of the isolated eye was stud-
ied. For analysis, the following substances were select-
ed: 1) 2-aminoethyl diphenyl borate (2-APB, 1P3 re-
ceptor blocker, activation of which is a component of
phototransduction in rhabdomeric photoreceptors of
flies); 2) (+)-cis-diltiazem hydrochloride (DTZ, block-
er of CNG channels, the control of which is a link in
phototransduction in vertebral ciliary receptors);
3) methylene blue (M B) as a guanylate cyclase inhibitor.
The substances were introduced into physiological sa-
line to a concentration of 1075—10=% M.

The studies were carried out in the range of LED
flash durations (A, = 525 nm) from 1 msto 1.5s. The
results are presented in the form of a histogram for the
duration of the light stimulus of 500 ms, in response to
which the ERG reaches a value close to the maximum
for a given light intensity. In molluscs of both species,
only 2-ADB caused statistically significant changes in
the ERG amplitude in response to light flash with dura-
tion more than 1 ms. The obtained suppression of the
ERG amplitude was reversible and disappeared several
hours after the restoration of the initial saline solution.
On the contrary, DTZ and MS up to 10~* M did not
have a significant effect on ERG.

It is supposed that the inositol-3-phosphate pho-
totransduction pathway is realized in the photoreceptors
of the retina of the studied molluscs.

Supported by a grant from the Immanuel Kant BFU
as part of the 5—100 program.
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HecMmoTpst Ha uMerolrecs: B U300MJIMU JIUTEPaTyp-
Hble JaHHbIE O BOBJICYECHHOCTHU CaMBIX pa3HbIX MOJIE-
KYJSIPHBIX CUCTEM M COIIPSDKEHHBIX C HUMM CUTHAIb-
HBIX KacKanaoB B (hpopMHUpOBaHUE MaMITH, cieluduy-
HOCTb y4YacTUs TeX WJIM HWHBIX MOJIEKYyJd B
dHOopMHUPOBAHNU IBJICHWIT BHICIICH HEPBHOM OesITEITh-
HOCTHU TIpeACTaBsSIeT CO00ii MJOBOJILHO CJIOXKHBINA BO-
npoc. IloHATHO, YTO 3HAYUTEJIbHOE HU3MEHEeHUue Oa-
JIaHCa JTII000TO MOHA WX MOJIEKYJIbI, paBHO KaK W Ha-
pyllleHue B JI0OOOM CHUTHaJbHOM KacKajle MOXET
HapyLIUTh NaMITh, HO MUH(MOPMaLMU O MOJEKYJISIPHBIX
MeXaHM3Max IIaMsATU 3TO He npubasuT. B HacTosIee
BpeMsl B KaueCTBe CIelIn(PUIeCcKOil OCHOBBI XpaHEHUS
naMsITdU B MO3reé B OCHOBHOM pacCMaTpUBAIOTCS JIO-
KaJbHBIe U3MEHEHMSI B CMHAIICaX: JJOKaJIbHBIE TOJITO-
Bpe€MEeHHbIE U3MEHEHMS KOHLIEHTpallu 1 aKTUBHOCTU
HEKOTOPBIX KMHA3, TTOBLIIICHUE YPOBHS U U3MEHEHNE
CYOBEIMHUYIHOTO COCTaBa PELIENITOPOB B CMHANTHYE-
CKHUX MeMOpaHax, JIOKaJIbHOe IeiiCTBUE IPUOHOIMO-
JIOOHBIX OenKOB U p. ITosiBUBIIMECS B ITOCIeIHEE Bpe-
MsI JaHHBIE O creln(pUIECKOM BIMSHUU Ha BBHICIINE
(YHKIIUM MO3ra SIUTeHETUUECKU PeryJIMPYEMBbIX U3-
MEHEHUI CTPYKTYpbl XpOMaTUHA U U3MEHEHUIT yPOB-
Ha MetrnnpoBanusa JJHK, mpuBonsmine K naMeHeHUIO
YPOBHSI 3KCHPECCUU TOJIBKO OMpPeaeJIEHHBIX T€HOB (Te-
HOB IJIACTUYHOCTH ), BHECIIM CYIIECTBEHHbIC U3MEHE-
HUS B IIPEACTABIIEHUS O MeXaHU3MaxX (pOpMUPOBaHUS,
XpaHeHUs U MoaudUKaluyd MaMsITh. DIUTeHeTuYe-
cKasl peryysiius mpeaycMaTpuBaeT (Hapsay C JOKalab-
HOM peryisiumeil B cMHaIICe) HaJudrde BO3MOXHOCTH
OOIIIel peryasuy 13 Teaa (apa) KIeTKH cpa3y Bcex
CHHAIICOB MPU MJIACTUYECKUX MOIU(PUKAIIUSIX B HEPB-
HOM CETHU ITyTeM U3MEHEHNSI KOHLICHTPaIlluK OEJIKOBBIX
MPOOYKTOB paboThI TeHOB. KpaiiHe cyliecTBEeHHO OT-
METUTbh, YTO PEe3yJIbTaTOM SIUTCHETUYECKOUN peryis-
WU SIBIISIIOTCSI CTPYKTYPHBIE M3MEHEHUST CMHATITUYEe-
CKHUX KOHTAaKTOB TOJIbKO MEXIy TEMU HEMPOHAMU Ce-
TH, KOTOPhIe ObUIM aKTUBUPOBAHbI IIPY OOYYESHUH, YEM
M JOCTUTACTCS CHeUrM(pUIHOCTDh IJIsi HEPBHOM CeTH,
nOpuyeM JIoOKajibHas HEpPaBHO3HAYHOCTb CHMHAICOB
KaXXI0M KJIETKUA CETHU B 3aBUCUMOCTHU OT UX MCTOPUU
akTUBaALIMM (METAIUIACTUYHOCTh) COXPaHSIETC.

HMccnengoBaHusl 3NUTeHETUYECKUX I/I3M€H€HI/H>'I,
CBA3aHHLIX C ITPOLIECCOM ITaMATU, BCC €IIIC HAXOOATCA

Ha paHHel ctaguu. PaHee anureHeTMYeCcKe MoauGu-
Kalluy paccMaTpUuBaJIMCh B OCHOBHOM B acMeKTe pas-
puThsg n pnddepennnanun. [1o3mHee Ob1T0 TTOKa3aHO,
YTO BO B3pOCJIOif HEPBHOI CHICTEMe 3TU K& MEXaHU3MBI
BOBJIEKAIOTCSI B TMPOILIECCHl TIOMAEPXKAHUSL HOJITOBpE-
MeHHOI maMaTu. Cpenu 3MUTeHEeTUYECKUX MeXaHW3-
MOB DPETYJISILIMU 9KCIIPECCUU TeHOB 0CO000e BHUMAaHUE
yaeJsIeTCsT MOCTTPAHCASIIMOHHBIM MOAU(UKALIVUSM TH -
CTOHOB, KOTOpbIE€ CBSI3bIBAIOT C yBEJIUUYEHUEM TpaH-
CKpUIILIMOHHOK akTuBHOCTHM TreHOB (Penney, Tsai,
2014). Tak, *HTUOMTOPHI TUCTOHAEALIETUIA3 YCUTUBA-
IOT aMsITh Y B3pociibix Mbleii (Levenson et al., 2004),
a JiealleTUJIMPOBAHUE TUCTOHOB MOXET ObITh MPUYU-
HOI yraieHus TaMsITU.

YTOOBI TTOJIYYUTh MPEACTABICHUE O POJIU alleTUIM -
pOBaHUSI TUCTOHOB B Me€XaHU3MaX OOy4YeHUs 1 TaMsi-
TU, Mbl BBIMOJHUIU TOBEAEHYECKOE DKCIIEPUMEHTBI
Ha MOJUTIOCKAX U rpbi3yHax. B HalllMX sKcrepruMeHTax
BBEJICHUE MHIMOMTOpa TUCTOHJealeTwn1a3 OyTupara
HaTpusl MPUBEJIO K JOCTOBEPHOMY YCUJIEHHUIO TTaMSTH
00 3KCIepUMEHTATLHOM KOHTEKCTE Y TIOXO OOYy4YMB-
LIUXCS XKUBOTHBIX U HE 0Ka3aJ10 HUKAKOTO BJIUSHUS Ha
naMsaTh “xopomux” ydueHukoB. Kpome Toro, HamMu He
0BT OOHAPYXKEHBI U3MEHEHUSI OOOPOHUTENBHON pe-
aK1Uu TIpU TECTUPOBAHUM B OE30IACHOM JIsT KMUBOT-
HbIX OOCTaHOBKE B 3TUX DKCIEPUMEHTAX, YTO CBUE-
TeJILCTBYET O CIielindprUUecKOM IeliCTBUM MHTMOUTOpa
TMCTOHJealeTuAa3 OyTupaTa HaTpusi Ha HOJITOBpE-
MeHHY10 mamMsTh (Zuzina et al., 2020).

Jpyroe mnokazaTeJIbCTBO ITOJOXMUTEIbHOIO BJIUSI-
HUSI HOBBILIEHHOTO YPOBHS alleTUJIMPOBAHUSI TUCTO-
HOB Ha JOJITOBPEMEHHYIO 0OCTAHOBOYHYIO ITAMSITh ObI-
JIO OOHapyXeHO B XOJ€ HaIlMX 3KCIIEPMMEHTOB Ha
rpei3yHax. /st vcciemoBaHus BAUSTHUS OyTUpaTa Ha-
TPUS Ha TOJTOBPEMEHHYIO IaMSITh Y MJIEKOITUTAIOIINX
MBI OOy4YMJIM KpbIc TMHUN Wistar B MOJIe Il YCIIOBHO-
pedJIEKTOPHOTO 3aMHUpaHUsI Ha 0OCTaHOBKY. 2KMBOT-
HEBIX ITI0CJIe O0Y4YeHUS U TECTUPOBAHUS ACIIIN Ha “XO-
pomx” 1 “TUIOXUX” YYEHUKOB (KpUTEPUil — MPOILIEHT
3amupaHus Hxke 30% mirs “Toxux” ydeHUKOB). BBe-
JeHre OyTupaTa HaTpus IPUBOIMIIO K CTaTUCTUIECKH
3HAYMMOMY YBEJIIMUEHUIO MaMSITH 00 OOCTaHOBKE Y
“IJI0XMX YYEHUKOB” yepe3 24 yaca nocJjie BBeAeHUs Mo
CpPaBHEHUIO C KOHTPOJIbHOI I'PYyIIIIONi. YIIydllleHre T1a-
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MATU Yy “TIIOXMX” YUEHUKOB COXPaHSIJIOCh Ha TMPOTSI-
JKeHUU ABYX Henesb. Kpome Toro, Mbl OOHapyXuiu,
4TO YCWJIEHWE aleTUJIMPOBAHUS TMCTOHOB IOCPE-
CTBOM BBEJ€HUSI UHTMOUTOpa TUCTOHAealleTnyia3 Oy-
TUpaTa HaTpUs HE BBI3BIBAJIIO YCUJIEHUE peakliuu 3a-
MUpPaHUS y XOPOIIO OOYYEeHHBIX (KUBOTHBIX. [TomyyeH-
Hble B paboTe pe3yJbTaThl COTJIACYIOTCSI C JaHHBIMU O
TOM, YTO UHTMOUTOPHBI TUCTOHAEAIETUIa3 MOTYT BOC-
TIOJTHATH Ae(DUIIUT MaMsITU y TPHI3YHOB C OCJIa0JIEHHOM

KYPHAJI DBOJIOLIMOHHON BUOXUMUU U ®U3UOJIOTUN

MaMsIThbI0O U HE OKa3bIBaTh BO3IeiiCcTBUE Ha Ga30BBIE
cuHanTuYeckue GyHKIUN.

Takum o06pa3oM, MTOCPEICTBOM HalleJTeHHOTO dap-
MAaKOJIOTMYECKOTO JIEMCTBUS Ha SITUTE€HETUYECKIE Me—-
XaHU3MbI (aLleTUJIMPOBaHUE TUCTOHOB), JeXKalllie B
OCHOBE OOYyUYeHUS, YIAJIOCh TPEeOA0JIETh Ae(PUIIMT 00y -
YeHMS KaK Yy ITO3BOHOYHBIX, TAK U Y O€CIIO3BOHOYHBIX.

®dunaHcupoBanue padotel: POD®U 17-00-00216.

TOM 56 Ne 7 2020
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3AYEM ITAJIOYKU CETYATKHU — TTAJIOYKU, A KOJIBOYKHU — KOJIBOYKHN?
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CeTyaTK1 OOJBIITMHCTBA ITO3BOHOYHBIX COAepXaT
IBa TUMNAa (POTOPEUENTOPHBIX KJIECTOK — IaJIOYKU U
Kon6ouku. [TpumepHo roga ¢ 1890 r. Mbl 3HaeM, 4TO
KOJIOOYKM OOCITY>KMBAIOT THEBHOE 3peHHUE, a TTAJIOUKH —
HouHoe. “Kiaccuyeckue” Mmajoyku U KOJIOOUYKU UMe-
[OT XapakKTepHYI0 MOPMOIOTUIO — IWIMHIPUICCKHI
VI KOHWYECKUI HapyXHBIM CETMEHT W IPYyTHe TIPH-
3HAKW, OJHAKO 3a MPOILIEIIINe IeCATUIECTUS HAKOITH -
JIOCh MHOTO TPUMEPOB CETYATOK, B TPYIHO MU HEBO3-
MOXHO OIPENeUTh WUCTUHHYIO (QYHKIUIO ¢GOoTOope-
LIeTITOpa, OCHOBBIBAsICh JIMIIIL Ha €ro MOp¢OJOTUM.
Taxk, HarpuMep, Y MUHOTH Hapy>KHbIE CETMEHTBI BCEX
doToperrenTopoB UMEIOT KOHUIECKYTO (pOpMY, U TOJTh-
kKo B 1982 1. 'oBapnoBckuit u JIbluakoB JoKa3ajau, YTO
KOPOTKHE KIIETKH — 3TO (PYHKIIMOHAIBHO MAJIOYKH, a
IUTMHHBIE — KOJTOOUKM.

B 1943 r. Yosuic B kHure “The vertebrate eye and its
adaptive radiation” TmocTyJaupoBa, 4TO, IMOCKOJBKY B
XO[e 9SBOJIOLIMM TO3BOHOYHEIX IIPAKTUYECKM BCE
TPYyIIbI HEOMHOKPATHO MEHSIJIM 00pa3 XXMU3HU C THEB-
HOro Ha HOYHOI M 00paTHO, (poTopelenToOphl IMOJI-
cTpauBajad MOP(OJIOTrUIO II0 HOBbIE TpeOOBAHUS, a
€CJI1 KaKoi-11M00 THUII pelieNITOpa OKa3bIBajIcs Oecro-
JIE3HBIM, OH TepsIcs. YOJIJIC Ha3Bajl 3TO TOJIOXKEHUE
“reopueit TpaHcMmyTanuii”. OcobeHHO 6oraToii TpaHC-
MYTalSIMUA — IO YOJUICY — ObLJIa DBOJIIOINS CETYATOK
pentwiuii. [lpenmnosiiaraemble MpPeaKd COBPEMEHHBIX
PEeNTWININ — KOTUJI03aBPhl — UMEJIN IBOMCTBEHHYIO —
T.€. MAJIOYKO-KOJOOUKOBYIO CETYATKy, KOTOpasi BO3-
MOXHO COXpaHWJach y ueperax. ajiee, Hampumep,
SIIePUIbl C UX THEBHBIM 00Opa3oM XXWU3HU TMOTEPSUIU
HAJIOYKX Y IIOJIYYMIM YUCTO KOJIOOYKOBYIO CETYATKY.
HouHble g1mepuiibl — reKKOHBI — JOJIKHBI OBLIIN N300-
peTaTh Majo4ykKu M3 KOJOOUYEeK, UTO OHU M CHesalu.
Touky B ucTopum Teopnn Yoiuica mocrapwian et 20
Hazal COBpeMeHHas (pU3UOJIOTUS U MOJIEKYJIsIpHast
ouosiorusi. Tenepb Mbl 3HaeM, YTO (POTOPELIETITOPHI
M3yYeHHBIX TI03BOHOYHBIX UCIIOJIBL3YIOT OAUH U TOT Xe
GPCR kacka BOCIIPUSTHS CBeTa U YCUJIEHUSI CUTHa-

# BuxkTop Ucaesuu 'oBapaoBckuii coorpacs mpoyuTarh 3Ty JeK-
nuio Ha lllkone, omHako B koHue uioHs 2020 T. Tparm4yecku
ckoHyasicst o COVID-19. Oprkomurer Cosemanusi u LKoo
10 9BOJTIOIIMOHHON (DU3MOJIOTUY CKOPOUT 00 3TOI HEBOCTIOTHU -
MOI1 moTepe ISl BCEX 3HABIIMX U LIEHUBIIMX 3TOTO 3aMeyvaTeb-
Horo ¢dusmosora u venoseka. Jlekiuss Oynet mpeacTaBieHa Ha
ocHoBe noarorosyieHHbIX B.M. ['oBapnoBckuM mMaTepuanos.

na. Ml moutu Bce OeIKM CUTHAJIBHOTO KacKajla — a Ux
OoJIbIlIe OECsITKA - CYIIECTBYIOT B ITaJIOYKO- M KOJI0O0Y-
KO-cIieuduIHOMi popMe, 1 OOHA 1 Ta XKe MaJIOYKOoBasd
n3odopMa UMeETCSI U Y MJIIEKOITUTAIOIINX, U Y KPYIJIO-
pothix. TakumM oOpa3oM, HOKa3aHO YTO MAJIOYKU U
KOJIOOYKHU — 3TO IBE pa3Hble JUHUU, KOTOPbIE pa3ie-
JIMJIUCH B 3BOJIIOLIMY OYEHb PAHO, M TaK U CYLLIECTBYIOT
IO CUIX ITOp, He TIpephIBasiCh U He TIepeMeIInBasiCh.

Cy1IeCTBYIOT TPU BOCIIPOU3BOAMMBIX — 32 HEMHO-
TUMHU UCKITIOYEHUSIMI — MOPQPOTOTMIESCKUX OCOOEH-
HOCTHU, OTJINYAIOIINX ITaJIOUKY OT KOJOOUYKHU: pa3Mephl
n popMa HaApyKHOTO CETMEHTAa; TOHOJ0orusl ¢poTope-
OEeTITOPHONT MeMOpaHBI; CTPOEHUWE CUHANITHIECKUX
OKOHYaHUI.

3amaguMcst BOIPOCOM, IoyeMy (DU3MOJIOTUYECKIE
HOYHBIE pEUEenTOphbl OOBIYHO IMMJIMHAPUYECKUE, a
ITHeBHBIe — KoHnYeckue? KoHeuHo, O0JIbIIoi HapyK-
HBII CETMEHT MOIVIOLIAeT OOJIbIIIe CBETa, HO U CUCTEME
doTOoTpaHCOYKIINY HIPUXOAUTCS pabOTaTh B OOJIBIIEM
obbeMe, T.e. OHA TPOM3BOAUT MEHBIINK 3(PPEKT.
B NTOIr¢ 4YyBCTBUTCJIBbHOCTH — B CMBICJIC BEJIMYMHBI OT-
BETa IIpU JAHHOI OCBEIIEHHOCTU — HE YBEJIMYNBACTCSI.
Ecnu xxe paccMaTpuBaTh OTBET Ha OAWHOYHBIN MOIJIO0-
IIIEHHBII KBaHT, TO B KOJIOOUYKAaX MaJeHbKOTO o0beMa
OTBET OyneT 0oJbllle, YeM B OOJIBIIMX HaJlouKax. 3aTo
MAJIOYKH TIOTJIOIIAIOT OOJIbIIE CBETa, YeM KOJIOOYKM,
TIpY ONMHAKOBOM OCBEIIIEHHOCTH, U, 3HAYUT, 0DecIie-
YMBAIOT JIYYIIYIO CTATUCTUKY (PoTOHOB. [loaToMy oHI
MOMIEPKUBAIOT HE MPOCTO IOPOrOBYIO AETEKIIMIO, a
OCMBICJIEHHOE 3peHUE B ITOJIyTbME.

V oceTpoB, peNTWINIA, IITULL U CyMUYaThIX B HApYK-
HOM CeTrMEHTEe HaXOASITCSI HACTOSIINE IMH30YKU. DTO
cepraeckne aumUmHbIe Karuti. CBET IIPOXOONUT Ye-
pe3 HUX IIepel TeM, KakK II0IacTh Ha HapyKHBI Cer-
MEHT. Y penTunii ¥ NTULl Karid OKpallleHbl B He-
CKOJIbKO 1IBETOB, U B KOMOWHALIMM C Pa3IAYHBIMU
3PUTEILHBIMU MTUTMEHTAMU MOTYT CO3[aBaTh 10 6 TH-
MOB IIBETOBBIX pelenTopoB. KpoMe TOro, u KoHn4e-
CKME€ BHYTPEHHME CETMEHTBI, U JIUITUAHbIC KAIIM —
3TO (POKYCUPYIOIIME CTPYKTYPHBI, KOTOpbIE HanpaBJis-
IOT CBET B HAPYXKHbII CETMEHT, YTOOBI YBEJTMIUTH YyB-
CTBUTEIBLHOCTb.

BpeMms nmosBieHUsT MaJlOYKM MOXHO O003HAYUTh C
HEKOTOPOI1 CTEIIECHBIO OIIPeIeISHHOCTH, M DOJIee TOTO,
MOXHO CKa3aTh, YTO U IMaj04Ka, U COBPEMEHHBIN Ka-
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MEPHBIIA I71a3, M II03BOHOYHbBIC MOSIBIIMCH IPUMEPHO
oIHOBpeMeHHOo. ITajouka 6e3yCiIOBHO 3BOJIIOIIMOHHO
BTOpPMYHA TI0 OTHOIIEHMIO K KOJOOYKe, W TaJiouka
pa3BUJIaCh B COBEPIICHHYIO CTPYKTYPY, CIIOCOOHYIO K
YBEPEHHOM peleNInY OAMHOYHOro (POTOHA, U K aiall-
TallMU B JOCTATOYHO IIMPOKOM JAMaIa30He MHTEHCHB-
HocTteil. CxeMma Kackaga (POTOTpaHCAYKIIMKA OOUHAKO-
Basg y MaJlodeK M KOJ0OYEK, HO MOYTH BCE OCIKM-
Y4aCTHUKM KacKald CYIICCTBYIOT B MMaJIOUKOBON WJIU
Ko100uKoBoil Bepcun. Hamm padotel mokasanu (As-
takhova et.al., 2015), 4TO CKOPOCTh aKTHUBAIIUX KacKa-
Ja (poTOTpaHCAYKIIUM Y MaJI0YeK U KOJIOOUEK MpUMep-
HO OJMHAKOBBIE, a BOT 00€¢ peaKIM1 BHIKJIOUCHUS —
aKTUBHOTO POAOIICMHA M aKTMBHOIO TpPaHCIYLIMHA,
MIPOTEKAIOT B KOJIOOYKax mo KpaitHeit mepe B 10 pa3
ObBICTpee, 4eM B majgoukax. CKopocTb pabOThI KaJIbIIM-
eBOIf oOpaTHOI cBI3M Takke B 10 pa3 Beime. Takum
00pa3oM, KOJIOOUKOBBIN KacKaj TPaHCAYKIIMU HUYYTh
He MeHee 3((PEeKTUBHEIN, YeM ITaJIOYKOBEIM, HO BBI-
kmoygaeTcsa B 10 pa3 ObIcTpee M 3a CUET 3TOro CyIle-
CTBEHHO M€Hee YyBCTBUTEJbHBIN. BBICTPHIT (HOTOOT-
BET MO3BOJIMII KOJIOOUKAM CO31aTh 3pEHMUE C BHICOKUM
BPEMEHHBIM pa3pellieHeM, a TakKXkKe M30erarb Hachl-
IIEHUs TP BBICOKMX YPOBHSIX OCBEllIEHHOCTH. Eiie

KYPHAJI DBOJIOLIMOHHON BUOXUMUU U ®U3UOJIOTUN

OIHUM MEXaHW3MOM afaNTalliU SIBIIIETCS O0ECIIBEUN -
BaHUeE YaCTU 3pUTEJIbHOIO IIMTMEHTA M TAKMM 00pa3oM
BBIBOJI €0 U3 TpaHCAYKLIMOHHOTO obopoTa. OnHako,
JIJIST TOrO, YTOOBI He 00ECLIBETUTh BECh MUTMEHT, HY-
KEeH MEXaHM3M ero OBICTpoit pereHepaumu. M takoii
MEXaHU3M JIeHCTBUTEIBHO CYIIECTBYET — Y KOJIOOUEK
MeTarponyKThl pacranatorcss B 20—100 pa3 GrvicTpee,
yeM y Majodek, B pe3yabTaTe yero IMUTMEHT OBICTpee
rOTOB K pereHepaluu.

Kon6ouku BbIOpaiv 3BOJIOLMOHHYIO CTpaTETUIo
pa3dMeHa YyBCTBUTEIBHOCTA Ha CKOPOCThb PEaKIIUU.
VY Konbouek BBIpabOTaiICsa CTONb Ke 3(POEeKTUBHBIN
Kackan (poTOTpaHCOYKIIMU, KOTOPbI, OMHAKO, ropa3-
IO paHbIIIe BHIKIIIOYAETCS, YTO JOCTUTAETCSI BEICOKUM
YPOBHEM BKCIPECCUU Psiia KITFOUEBBIX OEJIKOB BBIKITIO-
YEHU Kackada, 1 UX 0oJiee BLICOKOI aKTUBHOCTBIO IO
cpaBHEHUIO ¢ ITajgouykaMu. KpomMe Toro, KoJa604ku Ha-
YYNIUCH M30eTaTh HACBIIIEHUS TP JTIO0BIX, JaXe ca-
MBIX BBICOKMX YPOBHSIX (POHOBOI'O OCBEIIIEHUS, 32 CUET
MEXaHU3MOB OBICTpOTO (HPOTOJIM3a METAIIPOAYKTOB U
JIOTIOJTHUTEJILHBIX IIyTeil CHAOXEHMsI pereHepupOBaH-
HBIM XpOMO(MOPOM.
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IToHnMaHKe 3aKOHOB 3BOJIIOLUY ITPEACTABIISIET OC-
HOBY OMOJIOTMYECKOTO 3HAHWSI. DTO CHUCTEMa Ipel-
cTaBjieHU#, (popMUpyolas KOHTEKCT KaXI0ro 4yacT-
Horo ucciaegoBanus. OHa GopMUPYET HECYIILYIO JIOTH-
YeCKYyl0 KOHCTPYKIUIO, IapagurMy COBpPEMEHHBIX
npeacTaBieHui o XXnu3Hu. UMeHHO IT03TOMY pa3roBop
O IBVDKYIIUX CUJIaX M MEXaHM3Max 3BOJIIOLUN ITPUOO-
peTaeT «MIeOJIOTUYECKU» XapaKTep U COIPSIKEH C
SMOLIMOHAJILHBIMU IIEpeXnMBaHUIMU. B To Xe Bpems
UMEHHO 3JIeCh, 00JIbllle, YeM IAe-JIN00, HEOOXOIUMO
CIIOKOMHOE pa3MblliuieHrue u 1o, yto Cepreit Bukro-
poBuY MelieH Ha3bIBaJ “TIPUHIIMIT COYYBCTBUSI B Ha-
YYHOM IMTOMCKE UCTUHDI.

K koHniry 20 Beka clioXuiaach CTpaHHas CUTYyallus:
3a 200 mociemHuX JIeT C(pOpMYJIMPOBAHO HECKOJIBKO
JIeCSTKOB KOHILICITIMIA, TpeIiaralolimx pa3JinuyHble Ba-
pUuaHTbl OOBSICHEHUIT MeXaHU3MOB 3BoMoIMU. OnHa-
KO BCE OHM OKa3aJuCh Ha nepudepruu HaydyHOro 3Ha-
HUSsI, MTOCKOJIBKY eAMHCTBEHHO MPaBUILHOI 3BOJIIOIIM -
OHHOII MapaaurMoil TpaHchopMmu3Ma TMpU3HaBalach
CuHreTnueckas Teopus 3Botoliu win Modern Syn-
thesis (MS) — runoTre3a, ocCHoBaHHasi Ha IIpeacTaBie-
HUSIX TTONYJISILIMOHHO TeHeTUKU 1 TTpU3HAloIIas B Ka-
YecTBe TJIABHOTO 3BOJIIOIIMOHHOIO MeXxaHu3ma natural
selection (NS). MMeHHO 3Ta KOHUEIIIMS B TOCISIHIE
JIeCSATUIETUST oKasajach Tepel JIMIIOM CEpbe3HbIX BbI-
30B0B. Cpeau HUX — 000CHOBaHHbIE COMHEHMS B BO3-
MOXHOCTU OOBSICHSTH TpaHC(HOPMU3M C TTOMOIIBIO
MEXaHU3MOB TIOMYJSILIMOHHON TeHEeTUKU; TPUHSTUE
MpeAcTaBIeHUI O MPEPHIBUCTOM PABHOBECUH; Pa3BEP-
HYBIIASICSI TUCKYCCHUSI O BOBMOXHOCTH TTpu3HaHus NS
C TOYKU 3pEHUSTI HOBOM MEXaHUCTUYHOM (pusocopuu;
cepbe3HOe BHUMaHue K peHoMeHaM (heHOTUITNYECKOMN
TUIACTUYHOCTY U PACIIMPEHHOU TPaHCTEHEePAIIMOHHOM
HacCJIeICTBEHHOCTU; 3HAUUTEIbHbIe U3MEHEHUsSI B TIO-
HUMaHUU KOHAUILIMOHAIBHOCTU (DEeHOTUITNYECKOTO
TIPOSIBJIEHVSI MTPU3HAKOB;, OCO3HAHWE BaXKHOCTU MeXa-
HU3MOB CaMOOPraHU3alK KUBOTO Ha Pa3HbIX YPOBHSIX;
MOHWMaHMe MacIlITabOB MEXaHU3MOB TOPU3OHTAIBHOTO
repeHoca TeHeTHYECKOro MaTepuaa u Ipyrux.

Takum o6pa3om, B Haualle 21 BeKa HEOOXOIMMOCTh
0O0BSICHEHUST MEXaHU3MOB DBOIIOLNHU (TpaHCHOPMU3-
Ma) OKa3blBaeTCsd B COBEPUIEHHO HOBBIX YCJIOBUSIX.
MoxeT 1 Hallle TOHUMaHue 3TUX MeXaHU3MOB OCTa-
BaTbCsl B paMKax MS, mycTh 1 ¢ onpeaeIeHHbIMU J10-

MOJHEHUSIMM, WJIM pedb BCE Xe NOJDKHA UATUA O MOJ-
HOM MepecMOTpe 3BOJIOLMOHHON TMapagurMbl? Ha-
CTaJl0 JIM BpPEMS PEBOJIOLMU B KOHLEINTYyaJlbHOM
OCMBICJIEHNHM DBOJIOLIMOHHBIX ABaeHui? Yto Ha ca-
MOM JieJle MOXXHO CUMTATh 3BOJIIOLIMOHUPYIOIIEH CH-
cTeMoit?

Hawm mipencronT BechbMa CIIOKHBIN pa3roBOp — ITy-
TelleCTBUE T10 00JIaCTU, TUIIIEHHOMN CTPOTUX U HEIBY-
CMBICJIEHHBIX onpeneneHuii. [I[pyunHa a3TOoro — B Tpex
“HeomnmpeneNeHHOCTAX”, COIMPOBOXIAIOIINX aHaIu3
9BOJIIOLIMOHHBIX siBeHui. [Ipexne Bcero, (1) conepxka-
HHE CaMOTIO MOHATUS “IBOJIIOLMS” CTpOro He dopma-
ym3oBaHo. C 5TWM CBs3aHa W TEPMUHOJOTMYECKAst
MHOTO3HAYHOCTh, M JaXe Jorndeckasi POTUBOPEUM-
BOCTb B TIOCTPOCHHMH 3BOJIOIMOHHBIX KOHIICTIITHIA.
IlepBast HeompemeneHHOCTb, O0E3yCIIOBHO, CBsI3aHa
¢ (2) HeonpeneJJeHHOCThIO  MPUJIOXKUMOCTH: MHOTO-
YpOBHEBasI MPUPOIA SKUBOTO, IIPEICTABIISTIONIAsT Hepap-
XWYECKUIM DAL BOBJIEYEHHBIX IPYT B JIpyra CHUCTEM,
MpeICTaBlIsIeT CYIIECTBEHHYIO CJIOXKHOCTh B BBIOOpE
KJTIOYEBOI CHCTEMBI, C KOTOPOil CB3aHBI MEXaHU3MBI
9BOJIIOIIMOHHOTO Tipoliecca. HakoHell, 3BOJIOIIMOH-
HBI MPOIIECC CIOXKHO TOKYMEHTUPOBATh B OKCIIEPHU-
MEHTAJbHBIX HMCCICIOBAHUSAX, YTO MOXHO OTMETHUTH
Kak (3) HeollpeaeIeHHOCTh HEITOCPEICTBEHHOTO Ha-
OJIIOAeHUSI.

IlepBbiii BaxXKHBIN pa3aes JeKIMKU — MOMCK KITIoue-
BOIi 3BOJIIOLIMOHUPYIOIIEH CUCTEMBI, MPUBEAET K (pop-
MYJIHUPOBKE KOHIIETIIIUY OpraHndeckoro Mmopdgonpoiec-
ca (B.H. bexnemuiiieB) 1 ero pacluimpeHHOTO IMTOHUMa-
HUST B  KOHLEMUMWU JAUCCUMATHBHBIX  CTPYKTYP
(A.P. IIpuroxuH) (metastable patterns/processes B cO-
BpeMeHHOIi uTeparype). B pe3yiabTare, Mbl OKOHYa-
TeJIbHO OMNpeNeJuMcs ¢ “KJTI0YeBbIM 3BOJIOLUOHUPY-
IOIIUM OOBEKTOM” HCIIOJIb3ysl BECh ITOT KOMILIEKC
B3IJISIIOB, a TaKXe MPEACTABIEHNS KOHLENIIUU X0JI0-
ouonra (P. Ixxedbdepcon, E. Posentoepr, M. 3unbdep-
Pozenbepr).

Bropoii pa3gen mocBsieH BO3MOXHBIM MYTSIM BU-
JIOBOM TpaHcMOopMalluU KUBBIX ccTeM. B HeM MBI ¢
VIUBJICHUEM OOHApyXUM, YTO HUMEIOTCS JIMIIb TPU
MPUHLIMIAATLHO pa3HbIe JIOTUYECKUE CXEMBI, TTPH MO~
MOIIY KOTOPBIX MOXHO MPEACTaBUTD TAKYIO 3BOJIIOIIM -
oHHyI1I0 TpaHcdopmanuioo. CoOCTBEHHO, XapaKTepu-
CTHKA 3THX TPEX CXEM — OMOCPEAOBAHHOIO aJANTOreHe-
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3a, KOHCTPYKIIMOHHOTO TpaHcdopMusMa W MPsIMOro
aJanToreHe3a — IO3BOJIMT HE TOJILKO ITOHSTh pa3Iiny-
HbIe ME€XaHW3MBbl 3BOJIIOIIMOHHBIX M3MEHEHMI, HO U
KjaccuuupoBaTh UMeEIOIIMECs BBOJIOIUOHHBIE
KOHUENIINY 1O NX OJIM30CTH MEPBOIA, BTOPOIT MJIU Tpe-
Thell JIOTMYEeCKO Moaenau. B yacTHOCTH, TIOHSTh Me-
CTO MOMYJISIPHBIX HBIHE HaIlpaBjieHMUii: evolutionary
development, ecological evolutionary development, ex-
tended evolutionary synthesis B 00111€ii CTpYKType 3BO-
JIOLUMOHHEBIX IpeacTaBieHuii. [TonydyeHHbBIE B ITOCIe -
HUE AecATWIeTUus (PaKTUYeCKUe AaHHBIE Mal0T BO3-
MOXHOCTh CEpPbhE3HO OIlIEHUBaTh PEATMCTUYHOCTh
KaxXIoi u3 Moaeaei.

B HacTosIiee BpeMsI CTAaHOBUTCSI OYEBUIHBIM, UTO
elle oJgHa rpyImna Moaeiaeii, OCHOBaHHAsI Ha MEXBUI0-
BbIX KOMOMHATOPHBIX Me€XaHU3MaxX, UMEeT OrPOMHOE
3HaYeHMe JIs1 peanu3auuu TpaHchopmusma. HeBos-
MOXHO CE€pPbEe3HO 00CYKIATh SBOJIOLIMOHHBIE SIBIICHUS
6e3 OLIEHKM ruOpHaoreHe3a, CHMOUMOreHe3a, TOPU30H-
TAJBLHOTO MEepPeHoca reHeTMyeckoro martepuana. Ilpen-
cTaBJIeHUS 0 combinatory-based »BOJIIOIIMOHHBIX MeXa-
HU3Max CTaHOBSTCS ellle OoJjiee aKTyadIbHbBIMU B CBETE
KOHIIEIIINY XOJI00MOHTA, ITIOIYEePKUBAIONIE KpUTUYIC-
CKYI0O BaXXHOCTh CUMOMOTHMYECKUX OTHOIIEHUIA B Cy-
IIECTBOBAHUHU J11000ro opranmusma. IMeHHO IoTeHLI-
almpbHBIe combinatory-based MexaHM3MBbI TpaHCcdOp-
MU3Ma MPEeICTaBISIIOTCS TPEThEM YacThIO JICKIIVN.

Haxkonel, B 3aBepllleHMU BCETO pasroBopa OymeT
0003HaYeHO “TT0I€ BO3MOKHOCTEN” IJIST pa3HBIX I10-

KYPHAJI DBOJIOLIMOHHON BUOXUMUU U ®U3UOJIOTUN

TEHIIMAJIbHO 3HAYNMBIX 3BOJTIOIIMOHHBIX MEXaHNU3MOB.
BaxHo, 94TO 3TN MeXaHU3MBI He SIBIISTFOTCS B3aIMOMC-
kmovatomumMu. OHU, 6e3yc/IOBHO, BMecTe (hOpMUPY-
IOT BBOJIOLMOHHYIO UCTOPUIO Kaxaoro Buma. BaxHo
TakXe, 4YTO UX 3HAYMMOCTh CYIIIECTBEHHO pa3janyaeTcs
B 3aBUCHMOCTU OT KOHKPETHOI cuTyaluu. MexaHu3m
NS (k1104eBOi KOMITOHEHT MOAEIU OIOCPEIOBaHHO-
ro ajarToreHes3a), Mo-BUIMMOMY, BOBCE HE MOXKET
CUNTATBHCS 3HAYMMBIM B SIBICHUSIX DBOJIIOIIMOHHOTO
TpancgopmusMa. Ero poiab cOCTOUT JUIIL B OTCEUBa-
HUM CYIIECTBEHHO OTKJIOHSIONINXCS (DOPM, KOTOPHIE,
TIPY HAJTMYWH BCETO apceHajia MeXaHU3MOB caMOoOpra-
HU3AlM W CHCTEMHOM CaMOpEeTYJISIIuM, HEe MOTYT
chopMHUpPOBaTh CITOCOOHBII CYIIIECTBOBATh B HJAHHBIX
YCJIOBUSIX OpraHM3M/X0100MOHT/Mopdomnporecc.

Kax ke MOXXHO OTBETUTh Ha OCHOBHOIT BOIIPOC JIEK-
1Y (B Ka4eCTBe YTBEPKIECHUS OH BEIHECEH B €€ Ha3Ba-
Hue)? BMmecTo BceoO1HoCcT neiictBust NS Ha pa3HBIX
YPOBHSIX OpraHU3alU1 U €r0 TBOPYECKOIT pOJIH B OMpe-
JIeJICHUM HaIpaBJICHUs 3BOJIOLUM, Mbl UMEET LEJIbIiA
CIIEKTp JIPYTUX pa3IudHbIX 3(PPEeKTUBHBIX BO3MOXHO-
CTell 3BOJIOIIMOHHBIX TpeoOpa3oBaHuil. Ilpu 3TOM
caM MeXaHU3M CeJIEKTOreHe3a HU3BOIUTCS IO BTOPO-
CTENEHHO-HE3HAYMMOTO JIJIsI IpeoOpa30BaHs BUIOB.
B 1iesioM, HET HUKAKMX COMHEHMUIA, YTO 3TO IPU3HAK
MOJIHOM CMEHBI 3BOJIOLIMOHHON mapamgurMbl. 1 yem
paHbllle Mbl HAYHEM ITPUBBIKATh K HOBBIM “UACOJIOTH -
YeCKUM’ peanusiM, TeM JIyJIie.
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ITo onienkam BO3, B pa3ubix ctpaHax ot 0.4 mo 1%
HaceJleHUsI CTpamaeT oT smwiernicuu. Hecmorpst Ha
ycrnexy B CO3MaHMM HOBBHIX ITPOTUBOSITMICIITUYECKIX
IIperapaToB, IMOJHOIO M30aBJIEHUSI OT CYIOPOXKHBIX
MIPUITAAKOB HE YIAaeTCS TOCTUYb IIOYTU Y TPETH OOIb-
HBIX. Hambonee 3pdpeKTMBHBIM METOIOM JICYSHUS B
3TUX Cy4YasiX SBJSIETCS XUPYpPrudeckoe yaajeHUe
SIMJIETITUYECKOro o4yara, HO TaKOM METOH HOIXOIUT
HE IJIs1 BCeX IMallMeHTOB M3-3a HEIIPHUEMJIEMbIX ITO00Y-
HBIX MTOCJICICTBUN yaajaeHUsT MO3ToBOIf TKaHU. Kpome
TOTO, €CTh PUCK BO3HMKHOBEHMSI HOBBIX OYaroB ITOCTIe
OonepaloOHHOTO BMEIIAaTEIbCTBA.

Ceituac Bce OoJiblliee BHMMaHMUE MCCIeOOBaTeNIeii
OpUBJIEKAET TeHHAasI Tepanus smajienicun. ['eHHas Te-
panust TpagulIMOHHO OIpeIelisiiach Kak CIIoco0 3aMe-
HBI 1e(PEKTHOI KONMU T'eHa ero HOpMajJIbHO paboTaro-
IIeif KOIMueil U BOCCTAaHOBJIeHUEM (PYHKIIMM KIIETOK.
OpHako umauoriaTuyeckme (OpMbI DITMICTIICUM, BbI-
3BaHHBIE MyTalleii KaKOro-To OQHOIO T'eHa U BCJIeI-
CTBHE 3TOTO HapyIIeHHOI (DYHKLIMEN KaHalla UiIn pe-
LIenTopa, BCTPEYAIOTCSI OTHOCUTEIBHO pPEIKOo, a B
OOJIBIIMHCTBE CJIy4aeB BLISIBUTh KOHKPETHBIIA TEHETH -
yeckuit pakTop He ynaetcs. Kpome Toro, moctaBka re-
HETUYECKOTro MaTepuajia OJHOBPEMEHHO B OOIIPHBIE
00J1aCTH MO3ra TEXHUYECKU CI0XKHA, II03TOMY CUMTACT-
cs, UTO TeHHAas Tepalus UMeeT HauOOoIbIINe TIepCrieK-
TUBBI IJ1s1 JIedeHUST (POKATBHBIX (DOPM SITHJICTICUH.

Tak Kak smHIenTuYecKast aKTHBHOCTh O0YCIIOBIIE-
Ha HapyllIeHWeM OajlaHca BO30YXKIEHUS M TOPMOKE-
HUSI, TO YCWJIUSI MCCJemoBaTeeil HaIpaBiIeHBI B
MEPBYIO o4epedb Ha PETYISINUI0 BO30OYIUMOCTH Hei-
poHoB. IlepBoHayaIbHO, OCHOBHBIE TTOOXOMBI OBLIU
OCHOBaHbI Ha TUIIEPAKCIPECCUU MHIMOMPYIOIINX
MHEeNTUOOB, TAKUX KaK TaJlaHWH WKW Helpomnentun Y
(NPY), nan monmaBiaeHUM BO30YIMMOCTH HEMPOHOB
MyTeM TUIEPIKCIIPECCUM B HUX KaJIMEBBIX KaHAJIOB.
OIHAKO 3TH BO3IEUCTBUS TOJIKHBI OBITH XOPOIIIO pac-
CUMTAHBI U CTPOTO JO3MPOBAHbBI, TaK KaK CKOPPEKTU-
poOBaTh KCIPECCUIO B JaIbHEHIIIEM CIoXHO. [1pu He-
JOCTATOYHOM 3KCIPECCUU ITPOTUBOCYIOPOXKHBIN 3(h-
deKT He JOoCTUTaeTcs, a TIpU W3O0BITOYHOMN
MPOMCXOAUT HapylleHue (YyHKIIMOHUPOBAHUS Heii-
POHHBIX ceTeil U3-3a U3GBITOYHOTO TOPMOXKEHMUSI.
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IToaToMy Gojiee MHTEPECHBI TOAXOAbI, MPU KOTO-
PBIX BO3IEMCTBUE HA BO3OYIUMOCTh HEPOHOB B ITH-
JIETITUYECKOM OYare MOXXHO KOHTPOJIMPOBaTh. Takum
MPEUMYIIIECTBOM 00J1a1aloT ONTOTeHETUYECKUI U Xe-
MOTeHEeTUYeCKU MeToabl. ONTOreHeTHKa UCTIOIb3yeT
CBET IJI1 U3MEHEHMS BO30YyIMMOCTHU OIIpeAeIeHHBIX
MoNyJIsInit HelipoOHOB 1, O0Jiee TOro, MOXKeT OBITh UC-
MoJib30BaHa B MapaaurMe OMOJOrMYecKoil oOpaTHOI
CBSI3U, IPU KOTOPOIl MCTOUYHMK CBETa aKTUBUPYETCS
TOJILKO TIPU PUCKE FeHepalluM CYI0POKHON aKTUBHO-
ctu. OJHAKO B ONTOT€HETUYECKOM IMOIXOME €CTh Psill
TEXHUYIECKUX CIIOKHOCTEM C MOABEASHNUEM NCTOYHMIKA
CBeTa U PUCK Pa3BUTHS MMMYHHOTO OTBeTa Ha BKC-
MPECCUIO YYKEPOTHBIX POAOIICUHOB.

XeMOTreHeTUYeCKHUI MoAX0d OCHOBAaH HA MOAU(DU-
Kalluy dHIOTEHHOTro pelernTopa Win MPOayKIMHA MO-
IU(GUIMPOBAHHOTO XUMEPHOTO PELENTOpa, KOTOPbIi
OTBeYaeT Ha HEOOJIbIIIYIO 3K30TeHHYI0 MoJieKyy. Ceil-
yac mnojJydyeHbl MOAUMUIIUPOBAHHBIE MOHOTPOITHbIE
(HukoTuHOBBIE, cepoToHuHOBHIE (5-HT3), TAMKa,
JIMLIMHOBBIE U JIP.) U HEKOTOPbIe METabOTPOTHBIE pe-
enropbl. HarmpuMep, OCHOBHOI XeMOT€HETUYEeCKUIA
METOJ, TPUMEHSIEMBbI TPU 3MUJIECNICUNA, OCHOBAH Ha
WCITOJIb30BAHUM CKOHCTPYUPOBAHHBIX PELIENTOPOB,
aKTUBUPYEMBIX HCKIIOUUTEIBHO crhelruduiecKumMu
9K30reHHbIMU Mosekynamu (designer receptors exclu-
sively activated by designer drugs, DREADD). OHu
MPENCTaBASIOT CO00M MOIMMPUIIMPOBAaHHBIE MeTabo-
TPOMHBbIE MYCKAapWHOBBIE pELENTOPbl WJIM Karma-
onuounHeie perentopel. DREADD 4enoBeueckoro
MYCKapHMHOBOTO pellenTopa aKTUBUPYIOTCS He alie-
TUWIXOJUHOM, a CclieludUUECKMMU JIEKapCTBEHHBIMU
cpelcTBaMU, TaKMUMU KakK KJIO3alMWH-N-OKCUA WU
ojaH3ernuH. J1o3y 3TUX JIEKapCTB MOXHO MEHSITh, UTO
MO3BOJISIET TOJABUTh CYAOPOTU O€3 CyIIEeCTBEHHBIX
MOOGOYHBIX 3(P(heKTOB.

Hpyroit xeMoreHeTUYECK1i1 METOJI OCHOBaH Ha UC-
MOJIb30BAaHUN CIeUM(PUUECKUX TIyTaMaTHBIX pelemn-
TOPOB OHOKJIETOUHBIX, SIBJSIOIIAXCI XJIOPHBIMU Ka-
Hajamu (GIuCl). OHu BBI3BIBAIOT TUIIEPIIOJSIPU3ALIUIO
KJIETOK B OTJMYME OT BO3OYXXIAMOILIUX TIyTaMaTHBIX
WOHOTPONHBIX PELIENTOPOB MO3BOHOUYHBIX. DK30T€H-
Hble GluCl aKcrnpeccupyloTcsi B 3KCTpacUHaINTUYe-
CKMX 30HaX, MOATOMY aKTUBUPYIOTCS TOJIbKO MPU yBeE-
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JIMIEHUY KOHIICHTpAIlMY TIyTaMaTa BO BHECHHANTHU-
YeCKHNX 00JIaCTsIX, YTO HAOIIOHAETCS TIPU CYIOPOKHOM
aktuBHOCTU. Takum obpazomM, GluCl peuentopsl Oy-
IIEeT TIOAABJISITE AKTUBHOCTh HEHPOHOB MO MEXaHU3MY
oTpunarenbHoi odpaTHoii cBsa3u. Kpome Toro, GluCl
peLenTOPbI MOTYT OBITH U30MPATETbHO AKTUBUPOBAHBI
MperapaToM WBEPMEKTHHOM, KOTOPHI MOXKHO WC-
MOJIB30BATh IS XPOHUYECKOTO TTOAaBIIEHUs aKTUBHO-
CTH HelpoHOB. HemocTtaTkoM 3TOro MeToda, Kak W B

KYPHAJI DBOJIOLIMOHHON BUOXUMUU U ®U3UOJIOTUN

cllydae OINTOTeHETHKU, SIBJISIETCS PUCK PAa3BUTHUSI UM-
MYHHOTO OTBeTa Ha Uy>KepOIHBI GEJTOK.

Hanmune 607BITIOTO CIEKTPa METOIOB T'eHHOM Te-
panuu SMWIEIICUM, JOKa3aBIIMX CBOI0O 3(PdeKTUB-
HOCTh B JOKJIMHUYECKUX MCCICAOBAHUSIX, ITO3BOJISIET
MPEAIOI0XKNUTh, YTO KIMHUYECKOE UCIBITAHUE HEKO-
TOPBIX U3 3THUX METOIOB HAYHETCS yXKe B OyKaiiime
TOJIbI.

dunancuposanue pabotel: PH® 16-15-10202.
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EcTecTBeHHBIM CITOCOOOM COXpaHEHUSI OMOJIOTH-
YeCKHUX 00BbEKTOB U MPOAYKTOB OMOJOTMYECKOTO Mpo-
WCXOXIEHMS SIBIISIETCSI OXJIaXKIeHWE, BILUIOTH OO IOJI-
HOTO 3aMOpaKMBaHUSI, TMPUBOMAMAIICEe K CHUXEHUIO
CKOPOCTU XUMUYECKMX U OUOXMMUYECKUX peaKIIMid.
CoxpaHeHre ¥ BOCCTAaHOBJIIEHUE XW3HECIIOCOOHOCTH
OMOJOrMYEeCKUX OOBEKTOB (KJIETOK, TKaHEl, OpraHu3-
Ma B LIeJIOM) MOoCJje BO3NEeHCTBUSI HU3KUX TeMIIepaTyp
TOCTUTAETCS 3a CYET OOpaTUMOIrO CHIDKEHUS YPOBHS
WIW MOJHOTO mpeKpalleHns Metadboan3mMa — HU3KO-
TeMrepaTrypHoro aHabuo3sa. Takoe (pusznoaornueckoe
COCTOSIHHME orpenensieTcsl Kak rurorepmusi. Heooxo-
JIUMOCTb COXpaHEHMUSI CIIEPMbI XXKMBOTHBIX B T€UEHUE
HEKOTOPOTo BpeMEHMU CBsI3aHa C TTOSIBJICHUEM U Pa3BU-
THEM TEXHOJIOTUM MCKYCCTBEHHOI'O OIUIOAOTBOPEHMSI,
MOCKOJbKY, BO-TIEPBbIX, TI03BOJISIET IIPOBOIUTH UCKYC-
CTBEHHOE OCeMEHEHHE OTCPOYEHO U, TAKUM 00pa3oM,
IUIAaHUPOBATh PEIPOAYKTHUBHBIE IIPOLICAYpPHI, a, BO-
BTOPBIX, JeJIaeT BO3MOXHOM TPaHCIIOPTUPOBKY IreHe-
TUYECKOTO MaTepuaa.

JloKyMeHTUpOBaHHAsI UCTOPHUSI HAayYHBIX UCCIIEeIO0-
BaHMIA IO TUITOTEPMUYECKOMY XPAaHEHUIO CIIEpMBI Ha-
YMHAETCS ¢ BBINOJHEHHBIX B KoHIe XVIII B. ombITOB
UTanbsIHCKOTO abbara Jlazzapo CnamaHUaHu II0
OXJIAXKIEHUIO Ha CHETY CIIEpMBI Kepeb1ia, ObIKa 1 ye-
JioBeKa. Pa3Burre u mmpoKoe IMIpuMeHEeHNEe TEXHOIIO-
T'Mii MCKYCCTBEHHOII MHCEMMHAIlUM Y >KUBOTHBIX B
koHIe XIX — Hauajie XX B.B., B OCHOBHOM, OJiarogapsi
pabotam pycckoro yudeHoro .M. MBaHoBa moTpebo-
BaJl0O COBEPIICHCTBOBAHMUSI METOIOB XpaHEHUs CIIEp-
MEI B TeUeHHE BpEMEHHU, JOCTATOYHOTIO IS TPAHCIIOP-
TUPOBKU WM I IUIaHUpOBaHUSI MHCeMuHaumu. K
Hayaiy 40-x r.r. ObUTH pa3paboTaHbl OydepHbIC pac-
TBOPBI-pa30aBUTEIN HA OCHOBE SIMYHOTO XeJITKA, I103-
BOJISIIOIINE COXPaHSTh CHEPMY CEIbCKOXO3SMCTBEH-
HBIX XXUBOTHBIX TIPU TeMIlepaTypax okojio +5°C B Te-
yeHue, Kak MUHUMYM, 3 cyT. B 1949 r. Polge et al.
cooOIIMIM 00 YCHeIIHOM KpPHUOKOHCEepBAallUM IIpHU
—79°C cnepmbl yesoBeka. IIpuHsITO cuuTaTh, UTO 3Ta
paboTa moJI0XKK1Ia Havyaio IIUPOKUM HaYYHBIM HCCIIe-
TOBaHMSIM B 00JIaCTH KpUOOMOJIOTHMU U pa3paboTKaM

MPaKTUYECKUX MOAX0I0B K KPMOKOHCEPBALIMU OUOJIO-
rmdeckux 00bekToB. K 60-M r.r. XX B. mpobieMa xpa-
HEHMSsI CIIEPMBbI B XKUBOTHOBOICTBE ObLJIa paguKaIbHO
pellieHa ITyTeM 3aMOpaXkWBaHUSI B XKMIKOM a30Te Ha
HeoIlpelieIecHHO IIUTeIbHOE BpeMs. BMecTe ¢ Tem, Tu-
MOTepPMHUYECKOE XpaHEeHHe CIIepMbI 0€3 3aMOpakK1Ba-
HUS He yTpaTUJIO aKTYaIbHOCTH, T.K. MOXeT 0oJiee 3d-
(GeXTUBHO pellarhb 3aadu, He CBSI3aHHBIE C IJINTEIb-
HBIM XpaHEHHEM MaTepuaja. 3HAauyMTeJIbHO YCTYyIiasi
KPUOKOHCEpPBAllMU IO IIUTEIbHOCTU, TUIIOTEpMUYE-
CKoe XpaHeHHUe 001amaeT psiioM IMPEeuMYIIECTB: He 3a-
BUCHUT OT MCTOYHMKA XUIKOI'O a30Ta WJIM CYXOTO JbJa,
He TpeOyeT CIIEUAIbHOTO KPHUOJIOTMYECKOTO 000py-
IOBaHUS, AeJaeT TPaHCIIOPTUPOBKY T€HETUYECKOTO
MaTepuaa 6e3omacHoi 1 ynooHoii. Kpome Toro, pas-
paboTKa METO0B KPMOKOHCEPBALIMU CIIEPMBbI pa3Iny-
HBIX BUIOB XXMBOTHBIX CpPa3y Xe CTOJIKHYIACh CO MHO-
KECTBOM IIPOOJIEM, B UMCJIE KOTOPHIX BUAOCHEITU(PII-
HOCTb 1 3aBUCHMMOCTh OT KayecTBa MaTepuaja, 4To
3aTpydHSIET CTaHAAPTU3ALUIO TEXHOJIOTUI IIPU BHE -
peHun, cHmkaeT 3¢p(EeKTUBHOCTh M BOCIPOU3BOIM-
MOCTb pe3yabTaToB. TakuM o0pa3oM, HapsIy ¢ pa3pa-
0OTKOIf METOIOB KPMOKOHCEPBALIUM CIIEPMBbI, ITOMCK
3(pPeKTUBHBIX ITOAXOMOB K T'MIIOTEPMUYECKOMY Xpa-
HEHMIO He PeKpaTUics.

B 1996 r. uccnenosarenn YHuBepcuteTa Mokora-
MBI TIPEIJIOKWIN HOBBIN CIMOCOO XpaHEHUSI CIepMBbl
npu +4°C B 6eccomeBOM BOTHOM PAaCTBOPE TITFOKO3BI 1
OBIYBETO CBIBOPOTOUYHOIO ajlbOyMMHAa. DTa cpena, Ha-
3BaHHast EFM (aHru. electrolyte free medium), 1103BO-
JISJIa COXpaHSITh (PEPTUIBHOCTH CIIEPMBI YE€IOBEKa U
MBIIIIY B T€UeHUE, KAK MUHUMYM, 2 HEJeJIb, YTO OBbLIO
CYLIECTBEeHHBIM AocTiKeHueM. HecMoTpsl Ha BBICO-
Ky10 3(ppeKTUBHOCThH 1 6€30IaCHOCTh METOIa, 3T pa-
OOTBI HE MOJIYYUJIN TOIKHOTO Pa3BUTHS 3a pyOeKOM.

Hammu wuccnemoBaHuss moaTBepauiand >PPeKTHUB-
HOCTb U 0€30MacCHOCTh MCMOJb30BaHUs OeccosieBOii
cpeabl EFM nyig xpaHeHUs CIIEpMbl YeI0BeKa: Iocie
2 HedesIb TUIOTEpMUYeCKOro xpaHeHus 1mpu +4°C mo-
JIBUXKHOCTB COXpaHsIIO 0oJiee TTOJIOBUHBI CIIepMaTo30-
WIOB YeJOBEeKa, a JOCTOBEPHOIO pPa3IUdUs MEXKIY
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dparmenTanueii JJHK no u mociie xpaHeHUs He ycTa-
HosiieHo. B mepuon ¢ 2010 mo 2013 r.r. MeToIMKa ObITa
MpuMeHeHa B 96 mporpaMmax Je4eHUsI 0eCIUIOINS ITPU
HaJIMYNU JOOPOBOJILHOI'O MTMChbMEHHOTIO NH(GOPMUPO-
BaHHOIO COrjacus manueHToB. YacToTa OIIomoTBO-
penus in vitro coctaBuiia 78.0%, u 74.9% >MGPUOHOB
pa3BUJINChH IO CTaguM 0JIaCTOLUCTHL. B pe3yibrare Ha-
cTynuBLINX 26 GepeMeHHOCTe poawinch 34 310po-
BBIX peOeHKa.

CyllleCTBEHHbIM HEIOCTATKOM MPUMEHEHUS CPelibl
EFM gaBnisieTcsi OCMOTUYECKUI CTpecC, MMPUBOMSIIMIA
K TIOBpPEXISCHUIO MeMOpaH crepMaTo30uaoB. YToObI
n3bexaTb 3TOro, Mbl BBEJIM B COCTaB pacTBOpa Tpera-
J103y B KauyecTBe “ocMoTUYecKoro oydepa”. Moaudu-
mupoBaHHasl cpena 6b11a HazBaHa HaMu ISGT (isofonic
solution of glucose and trehalose). Ilpu xpaHeHUMn 3MU-
JUIMMAaIbHBIX CIIEPMAaTO30UA0B JIAOOPATOPHBIX MbI-
meit (Mus musculus) B cpegax ISGT u EFM, 6b110
YCTaHOBJIEHO, UTO TPErajio3a CHUXaeT OTHOCUTEIbHOE
KOJIMYECTBO CIIEPMATO30MAO0B C TOBPEXICHHBIMU
MeMOpaHaMHU Tioclie 14 CyTOK XpaHeHUsI.

OnHako TiepBble TTOMBITKY MPUMEHEHUSI HAMU Cpe/l
EFM u ISGT ¢ ocmonsiinbHOCTBIO ~320 MOCMOJIB/KT
IUTIST TUTTOTEPMHUYECKOTO XpaHEHUSI CTIEPMBI OCETPOBBIX
PbIO BMECTO KeJlaeMOro pe3yjibTaTa MpUBeIn K Heyaa-
ye — OBICTPOI 1 HEOOPATHMMOI yTpaTe CITIOCOOGHOCTH K
aKTUBAIIMH. DTO OOYCIIOBIIEHO OCOOEHHOCTSIMH CTPOE-
HUS U (PU3NOJIOTUU MYKCKOI YPOTeHUTAJIBLHO CHUCTe-
Mbl OCETPOBBIX PBIO, SIBJISIIOIIMMUCS MPUYMHON 3HAa-

KYPHAJI DBOJIOLIMOHHON BUOXUMUU U ®U3UOJIOTUN

YUTEJIbHO 0Oo0Jjiee HU3KOM OCMOJISIIBHOCTH CEMEHHOM
IUIa3MBbl 110 CPAaBHEHMIO C IJIa3MOM KPOBU. YUUTHIBasI
3TU 0COOEHHOCTHU, HAMU OBLJIO YCTAHOBJIEHO BMITUPU-
YeCKM, YTO HaMJIy4Illasi COXpPaHHOCTb CIIEPMbI OCETPO-
BBIX PBIO pa3HBbIX BUIOB HOCTUTAETCSI B OECCOJIEBBIX
pacTBopax, GJU3KUX MO OCMOJISLIBHOCTU K CEMEHHOM
mwiasme. B 2012—2016 r.r., HamMmu GbLIa paspaboTaHa
cpena ISGT-80 ¢ ocMOISITBHOCTBIO, CXOTHOM ¢ CeMEH -
Holi TutazMoit crepasau. Crepasinb (Acipenser ruthenus)
ObUIa BEIOpaHa Ha TOM OCHOBAaHMHU, YTO OCMOJISIIb-
HOCTb €€ CEMEHHOM IJIa3Mbl KpaliHe HU3Kas 1axe IS
oceTpoBbIX pbI0 — ~50—70 MocMonb/Kr. [Ipu oceMe-
HEHWU UKPBI CTePJISIIN CIIepMoii, XpaHnuBiieiics 10 cy-
ToK B ISGT-80, yacToTa OImIomOTBOPEHUST COCTaBMIIa
He MeHee 90%. AHAIOTUYHBII TTOAXOA ObUT IPUMEHEH
HaMM IJIsi pa3pabOTKU 3KCIIEPUMEHTAIbHBIX PacTBO-
pOB IJISI TUIIOTEPMUYECKOTO XpaHEHUSI CIIEPMbI CHU-
OUPCKOTo OceTpa 1 CeBPIOTH.

HecMmotpst Ha oTnesbHbIE 9KCIIEPUMEHTAIbHbBIE 10-
CTVDKEHMSI U TIPOPHIBBI, B HACTOSIIEE BpeMsl TEXHOJIO-
TMU TUIIOTEPMHUYECKOTO XpaHEHUsSI BCe K€ He pacIipo-
CTpaHEHbI IIMPOKO B CEJILCKOM XO3SICTBE I MEIULIHE.
Tem He MeHee, ycelTHOE TIPUMEHEHNE M30TOHNYECKUX
0OeccoIeBBIX PACTBOPOB HA OCHOBE TJTIOKO3BI 1 aTbOy-
MUHA JIJISI TUITOTEPMUYECKOTO XpaHEHMSI CIIEPMEI 9BO-
JIIOLIMOHHO AAJIEKNX BUTOB MTO3BOHOYHBIX JEMOHCTPU -
pYeT YHUBEPCaJIbHOCTh TAKOTO MOAXO0/A, YTO JaeT Ha-
eIy Ha TMPONODKeHME OTUX WCCAeOOBaHUN U
pa3paboTOK ¢ MEPCHEKTUBON BHEAPEHUS.

TOM 56 Ne 7 2020
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COH — OJTHO M3 IBYX COCTOSIHU 1 BCEX XKUBOTHBIX, OT
OpOoCThIX (OPM C ACLEHTPATIN30BAHHOW HEPBHOM CHU-
CTEMOM J0 BBICIIMX MJIEKOIMUTAIOLINX CO CJIOXHO
YCTPOEHHBIM TOJIOBHBIM MO3TOM. Y BCE€X XMBOTHBIX
COH XapaKTepHU3YeTCS ITOXOXMMU ITOBEICHYECKMMU,
(GUBMOJOTUUECKUMU, MOJIEKYJISIPHBIMU U TeHeTHYe-
CKUMU TIpU3HAKaMU. Y MJIEKOTIMTAIOIINX U MTULL COH
IEeIUTCS Ha JIBe CTaOlud — MEIJIeHHOBOJIHOBBIA COH
(MC) u REM con (unu napanokcajibHblii coH, T1C).
C MmomeHTa oTKpbITUsI REM cHa (moutu 70 jieT Ha3am)
MPOIOJIKAIOTCS YCUJINSI MO OIIPENCISHUIO KITIOUEBBIX
MpPU3HAKOB 3TOM CTaAMU CHA, a TAKXKe TeX BUIOB KU~
BOTHBIX, Y KOTOPbIX OHa ecTb. HecMOTpst Ha orpoMHBbIe
IOCTIDKEHMs, Hamm mnpexnctaBieHus o REM cHe
ccopMupoBaHbl B OCHOBHOM II0 pe3yJibTaTaM HCClie-
JIOBAaHWI BCETO Yy HECKOJbKUX BUIOB MJIEKOITUTAO-
MX, a Takxke y denoBeka. @yukunss REM cHa no-
npexHeMy He ToHsTHa. Kitaccmueckas m Hambonee
MpPUHSTAasI TOYKa 3pEHUSI COCTOUT B TOM, 4To REM coH
€CTh TOJIbKO Y MJIEKONUTAIOIIMX 1 IITUL. ET0 riaBHBI-
MU IpU3HAKaMU SIBJISTIOTCS] — aKTUBHUPOBaHHAs (HU3KO-
amruuTyaHass) OOI, CHMXKEHHBIN MBbIIIEUHbIT TOHYC,
onicTprie aBrkeHus r1a3 (B mim REM). PazBuBasich
CUHXPOHHO, OHM MOIYEPKUBAIOT MapagoKCcalbHbINA Xa-
paktep REM cHa — rimyboKkoe TOPMOKEHUE MbIIIey-
HOIT cdephl MapajiieTbHO ¢ MOIITHOM aKTHUBaIneit MO3-
ra. pyrue nnpuznaku REM cHa — GoJjiee BbICOKUE TI0
cpaBHeHU1o ¢ MC moporu npoOyXneHusl, BpeMeHHast
HOMKWIOTEPMHUSI, BBICOKAsI aKTMBHOCTh aBTOHOMHOI
HepBHOM cucTteMbl. Ipyras Touka 3peHust Ha REM con
JeflaeT akleHT Ha MHOroo6pasue ero Mmpu3HakKoB U
nposiBieHuii. OHa momyckaer cyiiectBoBanue REM
cHa 1 REM coH 1mogoOHBIX COCTOSTHUI Y pa3HbBIX XU-
BBIX CYIIIECTB.

REM coH ObUI 3aperucTpupoBaH y BCEX MCCIIENO-
BaHHbBIX TJIALIEHTAPHBIX W CyMYaTbIX MJIEKOIIMTAlO-
muMX. 3a UCKIIOYEHUEM KUTOOOPa3HBbIX, Y OOJBIIMH-
CTBa BUIOB 3Ta CTaausl COMPOBOXIAETCSI MUHUMYM
TpeMsl yIOMSIHYThIMU BhI1IIe TTpu3HakaMmu. B Toxe Bpe-
Msl, laKe y TUIAlleHTapHbIX Ha3eMHbIX MJIEKOIUTAI0-
X HEKOTOPBIE U3 3TUX MPU3HAKOB MOTYT OTCYTCTBO-
BaTth. Hampumep, Ovictprie nBrkenus rna3 (BAI u

REM) — Baxneiimuit kKomnoHeHT REM cHa (maBimii
9TOM CTaIWM OOHO M3 Ha3BaHMI1), OTCYTCTBYIOT Y 3€M-
JICKOITOB 1 JIJaMaHTHHA. ¥ MOPCKMX MJIEKOIIMTAIOLINX
curyauusi ¢ REM cHowM elie 6osiee 3ammyTaHHast. Y KU-
To00pa3HbeIXx REM COH B KiIacCUYECKOM BHAE OTCYT-
CTBYET, XOTsI TIPU3HAKM 3TOM cTaguu 0€3yCIOBHO €CTh.
B nmepByio odyepenb 3TO MBIIIEUYHBIC B3AparuBaHUSI U
XapaKTepHbIe IBVDKeHU I1a3. OHU Yalle perucTpupy-
JOTCS TIOCJIE TIPOAOJIKUTEIILHBIX TIEPUOJOB TOKOS U
CHa, 00pa3yloT CepyM 1 Pa3BUBAIOTCS C OIIPEACICHHOMI
MUKIAYHOCTBIO. Y TIOJYyBOIHBIX MOPCKUX KOTHKOB
(nmactoHorue u3 orpsiaa xuiiHbiXx) REM coH Ha cyiie
BBIIJISIIUT NPUMEPHO TaK Xe, KaK y Ha3eMHBIX Ipe-
CTaBUTEJIEH 3TOTO OTPsiIa, a B BOAE OH MOXET OTCYT-
CTBOBATh B TeUeHME Heaellb. [1pu aToM y Ipyrux racto-
Horux (HacTosIIMX TroJieHel u Mopxkeit) REM coH pe-
TUCTPUPYETCS KaK Ha Cyllle, TaKk XU B Boge. lakum
obpa3oM, Jaxe y IIalleHTAapHBIX MJIEKOIMTAIOIINX,
REM coH He Bceraa onpenessieTcsi OOTHUMU U TEMU XKe
KJIIOYEBBIMH (KJIaCCUYECKMMU) Hpu3Hakamu. Caura-
eTcs, 9To ocHOBHEBIe TTpn3Haku REM cHa miekonura-
IOLIMX €CTh U Y IITULl, OOJBIIMHCTBO KOTOPHIX OTHO-
CATCS K TpyIIle HOBOHEOHBIX. B ToxXe BpeMmsi, y 00Ib-
muHcTBa BUIoB nTull REM coH He conmpoBoXaaeTcst
3aMETHBIM CHMXXKEHMEM MBIIIIEYHOT0 TOHYca (110 OIpe-
JIEJICHUIO OOWH 13 TJIABHBIX ITAPaMETPOB Y MJIEKOITUTA-
JOIIINX) MO CpaBHEHUIO ¢ ToHycoM B MC, a y HEKOTO-
pBIX HET M B3AparuBaHuii ria3. I'1aBHasE 0COGEHHOCTD
REM cHa 1ITH11 — KOpoTKas JJIUTeTbHOCTD SITU30/I0B,
KOoTopasl y OOJIBIIIMHCTBA BUAOB COCTABIISIET B CPEITHEM
1o 10 cexk.

Cpenu MiiekonuTaoiux 6ojblire Bcero REM cHay
XUBOTHBIX C Haubojiee IPUMUTHUBHO YCTPOEHHBIM
MO3roM. DTo 6a3ajbHbIe (POPMBI B CBOMX TPyNIax, B
9BOJIIOLIMOHHOM CMBICJIe HaubOoyiee napeBHUe. B
MEPBYIO O4Yepellb, 3TO €XUIHA WM YTKOHOC, IIPEACTaBU-
TeJIM OMHOIIPOXOAHBIX. Takas ke cuTyalus U y NTHII,
cpear KOTOpbIX HambOomblee kKoandectBo REM cHa
OBLIO 3aperuCTPUPOBAHO Yy appMKAHCKOIrO cTpayca -
MpeaCcTaBUTENST TPYIITb APpeBHEHEOHBIX, KOTOpasl OT-
JIeniIach OT OCHOBHOI BETBU 3BOJIIOLIAM IITULL OoJiee
100 mH et Ha3an. Y eXuaHbl, yTKOHOCA M CTpayca pe-
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TUCTPUPYETCS CTaAusI CHa, KOTOpasl codyeTaeT IIpu3Ha-
k11 REM cna nu M C 60JbpIIMHCTBA MICKOITUTAIOIINX —
OBICTpBIE B3JIparvuBaHus TJia3 U MeIJIeHHbIE BOJIHBI B
D3I, cooTBeTCTBeHHO. XOTS 3Ta CTaAUS Y Ha3bIBACTCSI
MepexXoqHON U FeTEpOreHHOM, HO OHAa pacCMaTpUBAET-
cs1 Kak paHHsis1 hopma sBomorii REM cHa B cuity Toro,
YTO MMEET KJIIOUEBbIC IIPU3HAKK 3TOM CTaanii CHA — MbI-
II€YHbIC B3AparuBaHus U IMTOBTOPSIOIIAECS IBUKEHUS
rina3. Hampapiaenue nmocnenytoiieil aBomonuu REM
CHa B 00€MX IpyIax COCTOSIIO B YBEINYCHUY CTEIICHI
aKTUBAlIMM KOPBI MO3Tra M CUHXPOHU3ALIMU IPU3HAKOB
3TOM CTaauM CHA.

BerBu MiekonuTalomuxX W TTHUL pa3de/WINCh B
sBoroLunu 6oiee 300 MUUTMOHOB JieT Ha3an. OouH u3
BOIIPOCOB, HA KOTOPHBI MOKA HET OTBETA — ITOSIBUJICS
1 REM coH BIiepBbIe y 001Iero MpeaKa MIeKoI1uTalo-
IUX W OTHUL, WIK Xe He3aBUCUMO U IapaUIeJIbHO B
obenx rpynmax? Pannue nmojmrpadgudecKue nccieno-
BaHMS CHA Y PENITUJINI He TaJii OMHO3HAYHOTO OTBETA
0 ToM, cyliecTByeT y HUX REM coH uinu Het. [IpusHa-
KOB TTOBTOPSIOLLIEHCS aKTUBALlUU HEMPOHOB PETUKY-
JsipHOI bopmMaruu, kiaouyeBoro npusHaka I1C y mite-
KOIIMTAIOIINX, y YepelraX BO BpeMsI CHa OOHApyXUTh
He ymajochk. B To ke Bpems (popMaibHBIe TPU3HAKNA
REM cHa ObUIM HEZaBHO OIIMCAaHBI Y IBYX BUIOB SIIIIE-
puil. OHU COCTOSUIA B OBTOPSIOLIMXCS EPUOIAX aK-
TUBAIMY MO3Ta U ABMKEeHUM 171a3. O HAIMYUKU KOMITO-
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HeHTOB REM cHa 1 REM coH momoOHBIX COCTOSIHUI
COOOIIAIOCH Y IMYMHOK PBIO, a TaKXKEe Y HECKOJBKUX
BUIOB O€CITO3BOHOYHBIX (MMepUOTNIECKUE aKTUBALIUN
HEPBHBIX LICHTPOB, B3AparuBaHUI I1a3, KOHEYHOCTE,
YCOB, aHTEHH M T.1.).

Hrak, cymiecTByeT MHOTO MCKIIOUEHUIA, KOTOPHIM
CTaBsIT T10J COMHeHUe Te3uchl o ToM, YyTo REM con
€CTb TOJIBKO Y MJICKOITUTAIOIINX U NITULL, Y OH OTIpene-
JsIeTcI HAO0OpOM CTaHHAPTHBIX IIpU3HAKoOB. OTCyT-
CTBUE OTAEJbHBIX KoMoHeHTOoB REM cHa u3 criucka
KJIacCMYecKux (T.e. TeX, KOTOphle €CTb y YeJIOBeKa,
KOIIIKM, KPBICHI) Y KAKMX-TO BUIOB, MOXET OBITb CJIEI -
CTBMEM UX 3BOJIOLUMU U amalTalldy pa3JINYHBIX CH-
CTeM OpraHu3Ma K OOUTaHUIO B HEOOBIYHBIX YCIIOBUSIX.
Taxkoii mogxoa IOITyCKaeT CyIIeCTBOBaHME TIPU3HAKOB
REM cHa y pa3HBIX OpTaHU3MOB, BKJTIOYAsT MJICKOITH -
TAIOIIMX, IITUL, PEONTWINI, a TaKKe OPYTMX HU3IINX
MMO3BOHOYHLIX, 4, BO3BMOXHO, U Y 0€CITO3BOHOUHBIX. B
TO K€ BpeMsl, TOBOPSI 0 MHOIroo0Opa3uu MposIBICHUN U
koMmitoHeHTOB REM cHa, HaM He ynacTcs M30exXaTh
dopMynrpoBaHUs IIPaBWJI, KOTOpPBIE OyIyT IpHMeE-
HSTBCS IIPU MPUHATUM PELICHUSI O HAJIMYUU MU OT-
cyrctBud REM cHa unu REM coH nmogoOHOro cocro-
STHUS Y TEX WJIM MHBIX BUIIOB.

dunancupoBanue padborsl: PODU 18-04-01252.
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IHocnennue 30—40 et ObBUIM O3HAMEHOBAHBI
OTPOMHEIMHU yCIIEXaMM B MCCJIENOBAaHUM (PYHKIIMO-
HaJIbHOM poJiK TUITMAOB. HeCOMHEHHO, YTO TJIaBHYIO
POJIb B 3TOM MPOLIECCE CHITPaJIO pa3BUTHUE MOJIEKYJISIP-
HO-0MOJIOTMYECKUX TEXHOJIOTHIA, TTOSTBJIEHNE MOIITHBIX
WHCTPYMEHTAIbHBIX METOJIOB aHAJIN3a JIMTINIOB, TAKUX
KaK JUIMMIOMMKA, BO3MOXHOCTb CUHTE3a U NpPHUMeEHe-
HUS BBICOKOOYUINIEHHBIX JIMITUAOB B OMOXUMUWYECKIX
3KCIIEPMMEHTAX, MCIOJIb30BaHEe MEYEHbBIX JIMIIUIOB U
MX TIPOM3BOAHBLIX B MCCJIEHOBAaHUSIX MeTaboaM3Ma M
MHoroe apyroe. Hu oguH maTonorudeckuii rmpoiiecc B
KJIETKE HE MPOXOIUT 0e3 ydacTus JUIIUIAOB, [IO3TOMY
MOIIHBIM CTUMYJIOM Pa3BUTHUS JIMIIUIOJOIMU Bceria
SIBJISIIaCh KJIMHWYECKasl, a I030Hee W IIPEeBEeHTUBHAS
MEIVIINHA.

IlepBoHavanbHBIE MPEACTABACHMS O JIMITUIAX KaK O
MaCCUBHBIX CTPYKTYPHBIX KOMIIOHEHTaX Ouojoruye-
CKMX MeMOpaH, B KOTOPBIX “TIaBaioT”’ OCJIKU, JTaBHO
yuy B mpounioe. CoBpeMeHHasl Hayka paccMaTpuBa-
eT JJUTIUAHBIN OUCIION KaK paBHOTIPABHOTO yYacTHUKA
MHOTOOOPAa3HBIX OMOXMMUYECKUX IPOIIECCOB, HEOI-
HOPOJHBIH B CTPYKTYPHOM OTHOILIEHUH “YMHBII” OKe-
aH, YIpaBIsOLUIMKA HE TOJbKO (DYHKIIMOHUPOBAHUEM
BCTPOEHHBIX B HETO OEJIKOB, HO U JIOTUCTUKOI MHOTO-
YUCJIEHHBIX MeMOpPaHHO-CBSI3aHHBIX TIPOLIECCOB, OI-
TUMU3UPOBAHHOM B XOJ€ 9BOJIIOLIMU. Beaylilyio posib B
5TOM MPOIIECCe UTPAIOT JIUMUIHbIE padThl, TMHAMUY-
Hble MeMOpaHHBIE MUKPOIOMEHbI, oOoraiieHHbIe
C(UHTOJUITUIAMU, XOJIECTEPUHOM W HACBIIIEHHBIMU
>KMPHBIMUM KMCJIOTaMU, KOTOPble 00ECeYnBalOT KOM-
NapTMEHTAIM3AalUI0 KJIETOUHBIX IMPOLIECCOB U SIBJISI-
IOTCSI CUHTHAJIbHBIMU M1aT(hOpMaMu, B KOTOPBIX MOXET
NpOMCXOAUTh COOpKa PELENTOPHBIX KOMILIEKCOB.
B ocHoBe noructudeckux GQYHKIUNA MeMOpaHHBIX
dochoImMnuIoB JIEKUT UX aMpuITaTHIecKas IIpUpoa,
KOTOpas Mo3BoJjisieT cpopMUpoBaTh MHTEpdeiic “Lum-
TO30JIb-MeMOpaHa” — MECTO MPOTEKaHUSI OTPOMHOTO
KOJIMYecTBa OMOXMMUUYECKUX TipolieccoB. Haumbonee
APKUM TIpUMEPOM  SBISIIOTCS  (hOCHOMHOZUTUIHI,
MPOYHO 3assKOPEHHbIE B TIOCKOCTU OUCIIOSI XXUPHO-
KMCJIOTHBIMM XBOCTaMH, Y KOTOPBIX OOpallleHHOE B
CTOPOHY LIMTO30JI1 WHO3UTOJBHOE KOJBLIO MOXET
ObITh (hocHOPUIMPOBAHO CIleM(PUISCKUMU KUHA3a-
MU B nonoxeHusx 3, 4, 5. OrpoMHOe KOJIMYECTBO pe-

TYJISITOPHBIX OEJIKOB UMEIOT crieliuruIecKre JOMEHBI
(PH, FYVE, PX, C2, PDZ u apyrue), KOTopbie pacro-
3HAI0T PocHOopMIMPOBAHHYIO KOH(MOPMAIINIO MHO3U-
TOJILHOTO KOJIblIa, YTO IIPUBOAUT K UX aKTUBALIMU VTN
TpaHCJIOKAllUM B NpUMEMOpaHHBIE KOMITAPTMEHTEL.
Baxxueitmast posib B 3TUX Ipolieccax mpuHamiekuT Pl-
3-kmnHa3e, KoTtopasi, pochopuanpys Kojblio 110 3-eMy
MOJIOXEHNIO, 00eCIIeYBaeT COPTUHT OEJIKOB, UMEIO-
X cnenduyeckrue 6eJIKOBbIE TOMEHEI.

Hauvano “3pbl cMTHAJILHBIX TMTTMIOB” B KOHIE 70-X
rOA0B MPOIILIOrO BeKa ObLIO O3HAMEHOBAHO OTKPHITU -
€M CUTHaJIbHOM (PYHKUUU MHO3UT-1,4,5-Tpudocdara
¥ IUALITIULEpUHA — IIPOU3BOTHBIX (DOChaATUINIIN -
HO3UT-4,5-mudocdara, oOpa3yoIIMXcs MPU TOPMOH -
CTUMYJIMpOBaHHO# axkTuBauuu doconumnaszer  C.
CurHanbHOe pnelictBue wWHO3NT-1,4,5-Tpudocdara
CBSI3aHO C YBEJIMYEHHWEM KOHIEHTpalluu BHYTPUKIIE-
TOYHOTO KaJIbLIMS B IIUTO30JI€ 3a CYET €ro MOOMIM3a-
U1 U3 3HA0IUIa3MaTUIECKOr0 PETUKYJIyMa U aKTHBa-
LI BXOJA Yepe3 JeTo-yIIpaBiisieMble KaJblIMEeBbIC Ka-
HaJbl. JManuiIrauLepyH, OCTAIOIIUIACS B pe3yabTaTe
pacrraga ¢pochatTuananHo3uT-4,5-mmdocdara B moc-
KOCTM MeMOpaHBbI, oDOecIiednBaeT TPAHCIOKAIMIO U
aKTUBALIMIO MPOTeMHKNHA3bl C — BaxKHEMIIEH IIpoTe-
WHKWHA3bBI, obecnieunBalonieii dochopmimmpoBaHmie
OTPOMHOTO KOJIMYeCcTBa OEJIKOBBIX CyOCTpaToB. [lajb-
HeMIme ucciieoBaHus oKa3aan, YTO BHYTPUKIIETOY -
Hasl CUTHAJIM3alusI, OCYILIECTBIIsIeMasl IPOU3BOIHBIMU
docharununmHosnuT-4,5-mnudocdara, SIBISIETCS Of-
HUM 13 pyHIaMEeHTaIbHBIX MEXaHU3MOB O0eCIIeUeHUS
PELIEIITOP-0IIOCPEIOBAHHBIX PETYISITOPHBIX IIPOLIEC-
COB B JIIOOBIX THUITIaX KJIETOK.

IIpouecc AUNMUIHOrO META0OJIM3Ma COIPSIKEH C
MpOAYyKIIMEeil OrpOMHOro pa3HooOpa3usi OuoJIoThYe-
CKM aKTUBHBIX MEIMATOPOB, MHOTOUMCIIEHHBIX OKUC-
JINTEJIBHBIX TIPOU3BOIHBIX 20-aTOMHBIX TTOJIMHEHACHI -
IIEHHBIX XXUPHBIX KUCIIOT, TAKKUX, KAK IIPOCTaTJIaHIM -
HBI, JIEAKOTpUEHBI, TPOMOOKCAHbI, JUITOKCUHEI,
KOTOpBIE MOTYT OOpa30BBIBATHCS B JIIOOON KJIETKE U
obecreuynBaTh ayTo/MapakpUHHYIO PETYISILIMNIO Kile-
TOYHBIX TMPOoIleccoB. MIX BHYTPUKIIETOYHOE IeiicTBUE
CBSI3aHO C aKTMBallME€ll pa3IUYHBbIX CUTHAJbHBIX CHU-
CTEM M OIloCpeayeTcs pa3anudHbiMu Tuitamu G—0e-
JIOK-CBSI3aHHBIX pellenTopoB. [ToMUMO IIMPOKO U3-
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BECTHBIX 3MKO3aHOUOIOB C MOMOIIBIO METOIOB JIUITH-
JIOMMKM OBbLIM BBISIBJIEHBI HEM3BECTHBIE paHee
MPOM3BOIHBIE JTOKO3areKCaeHOBOI M 3iKo3alleHTae-
HOBOM KMCJIOT — PE30JIbBUHBI, IPOTEKTUHBI, MapeC-
HBI, 00ecIIeuBaIoIre IPOTUBOBOCITAIMTEIbHBIE 3(-
dexThl. BaxHellmuMu OHOJOTMYECKM aKTUBHBIMU
MOJIEKYJIaMHU SIBJISTIOTCS C(OPUHTO3WH- 1-docdat, 1m30-
docharumHasg KMCI0Ta, TIa3MaJIOTeHbI, MOHOAIIWJIT-
JIMLEPUH, LiepaMUAbl, SHIOKAHHAOWMHOUIbI, PETYJIN-
pyIolye IIOCPeICTBOM COOCTBEHHBIX PELENTOPOB CH-
HaINTUYECKyIO IIepenady, amomnTo3, IIpoiaudepalnio
KJIETOK, TPAHCKPUIILIAIO TEHOB U MHOTUE APYyTrHUe KJie-
TOYHBIE TIPOLIECCHI.

OtkpriBIIMecs B KoHIle 20 Beka KOJIOCCAIbHEIC
BO3MOXHOCTHU T€HETUKU, MOJIEKYJISIPHOI OMOJIOTUM U
61OMH(OPMATHUKY TTO3BOJIMIN YCTAHOBUTD, YTO XKUP-
HBIE€ KMCJIOTEI B CBOOOIHOM BUJIE SIBJISIIOTCSI aTOHUCTa~
M G—0eNnOoK-CBSI3aHHBIX pelenTopoB. PerienmTopnl
GPR40 (FFA1) u GPR120 (FFA4) aktuBupyloTcs Ha-
CBHIIIEHHBIMM Y HEHACHIIIEHHBIMI CBOOOTHBIMU KD~
HBIMU KucJioTaMu co cpeqHumu (C6—C12) u JIHHBI-
MU (C > 12) XXMPHOKUCIOTHBIMU LIEMSIMU. ATOHUCTA-
mu peuenrtopoB GPR41 (FFA2) u GPR43 (FFA3)
SIBJISIIOTCSL OY€Hb KOPOTKME KMPHBbIE KMCIOTHI (C2—
C4), obGpasymouiuecs B Ipolecce ¢pepMeHTALUU TTH-
IIEBBIX BOJIOKOH ITOM AEMCTBUEM KHMIIECYHOM MUKPO-

KYPHAJI DBOJIOLIMOHHON BUOXUMUU U ®U3UOJIOTUN

OuoThl. [anpHeille ucciaemoBaHus TMOKa3aiu, 4TO
HOBBIA T AKTUBATOPOB BOBJICUEH B PETYJISILINIO TITIO-
KO30-CTUMYJIMPOBAHHONM  TIPOOYKIIMWA  WHCYJIWHA
B-xeTkaMy TIOIKETyMOYHON KeIe3bl M CEeKPeIuro
WHKPETUHOB 3HTECPOSHIOKPUHHBIMUA KIJIETKAMU, B
oOecrieyeHune HeliporeHes3a U HelipoauddepeHIIMpPOoB-
ku. HoBble 3HaHUS MO3BOJIWIIUN CBA3aTh META0OINYE-
CKHWE HapYIIEHWSs], BBI3BAHHBIE BBICOKOXWPOBOW AUE-
TOM, C KOTHUTUBHBIMU PACCTPOUCTBAMU.

OnmHako 00JBIIIOE YUCIIO MTPOOIeM JUTTUIOJIOTUH, B
TOM YHCJIe KIMHUYECKM 3HAYMMBIX, KaK, BIIpOYEM, U B
mo00l Mpyroi Hayke, elle MAJIEKW OT pa3pelIcHUS.
IIpuMepoM MOKET CIYKUTh BOIIPOC 00 3CCEHIIMATb-
HOM pOJIM ITOJIMHEHACHIIIEHHBIX KMPHBIX KUCIIOT M3
psoa. XoTs Hay4dHas TUTepaTypa N300MIyeT Iy0oInKa-
OUSIMUA O POJU 3 XKUPHBIX KUCIOT B 0O0eCreUeHUN
HelporeHesa, B Ipouieccax GOpMUPOBAHUS ITaMSITH,
OOy4eHHUSI, ICUXUYECKOTO ITOBEACHMs, MEXaHU3M HUX
NEeACTBUSI Ha MeMOpaHHO-MOJEKYJISIPHOM YpPOBHE
OCTaeTCs MaJIOMOHSITHBIM. 11T paspenieHusl 3TOro u
IPYTUX 3araJlogHbIX BOIPOCOB JUIMOOJIOTUU TpeOy-
IOTCS TaJbHEHIIIe UCCASI0BaHUS U HOBbIE METOIUYE-
CKUE TTOIXObI.

®duHaHcupoBaHue paboTh: Toc3amaHue MIDDb
PAH (AAAA-A18-118012290371-3).
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Dnoxa COMHOJIOTMU KaK CaMOCTOSITeJIbHOM HayKu
OTCcUMTBhIBaeTcsl ¢ OTKphITUs B 1953 1 H. KuefitMmaHOM
n ero acrimpanTaMu FO. AzepurcknM 1 B. IlemeHToM
BTOpOTO BUJa cHa — rapid eye movement sleep (REM-
cHa). Ing REM-cHa y mialieHTapHBIX U CyMYaTbIX
MJIEKOIIMTAIOIINX XapaKTepHbI OBICTPhIE BOJHBI HU3-
KOI aMIUTUTYIBI Ha 3JieKTposHuedatorpamme (B3I
JeCUHXpOHU3aLMs ), ObICTpble NBMKeHUs 11a3 (REM),
(aznuecKkue IBMXKEHUS TOJIOBBI 1 TeJla, COYETAIONINE-
Csl C TIOJIHOM TOTEPEM MBIILIEYHOTO TOHYCA U HEpery-
JIIPHOCTBIO PUTMa CEPASCYHBIX COKpAIleHW U AbIXa-
Hust (Aserinsky, 1996; Jouvet-Mounier et al., 1970 u
np.). OgHaKko, MHOTHE COMHOJIOTH IT0JIaraloT, 4YTO 9BO-
JIIOLIMOHHOE TIPOUCXOXIeHE, IIaBHbIe (DYHKIIUW, MO-
JIEKYJISIDHBIE MEXaHU3MbI ¥ B3auMooTHoIeHnss REM -
CHa ¢ MeJIeHHOBOJIHOBBIM cHOM (MBC) B cyTouHOM
nukiae cHa ocratorcs He sicHbiMu (Thakkar, Datta,
2010; Siegel, 2011; Frank, Heller, 2018). Yausiexnue
BBI3BIBACT MaJIOM3BECTHASI TOYKA 3pEHUS “PYKOBOIU-
Tensa” orkpeitusa H. KieittmMaHa: “CcoH — 3TO e IUHBIA
MIPOIECC, U OTKPHITOE COCTOSTHUE SIBISIETCS KaK ObI OT-
paXkeHUEM BCETo JIUIb MEPUOAUIECKOIO BTOPKEHUS
o6onpctBoBaHusl (bOJIP) BHyTpb mniporiecca cHa” (Ko-
BaJib30H, 1999). DT0 MHEHME O3HAYAET, YTO (DeHOMEH
REM ecTth, HO HUKaKoro Broporo cHa HeT. [Ipeamnomna-
raercs, 4To (peHOMeH REM — 3TO pe3ynbraT 3BOJIIO-
OUOHHOI TpaHchopMaly mpuMuTuBHOTO BOJIP X0-
JIomHOKpoBHBIX B “apxeo REM”, (KoBaib3oH, 2011).
Ha xakxoM 3Tane 3BOJTIOLMM 3TO IIPOUCXOINUT, HE SICHO.

IMpekpacHbiM TpuMepoM “apxeo REM-cHa” sBs-
€TCs1 OIMH M3 KOMITOHEHTOB CHA y MPEeACTaBUTEJISI HAu -
OoJiee “IpeBHEN” TPYMITHI XKMBBIX MJICKOIUTAIOIINX,
yTtkoHoca (Ornithorhynchusanatinus), 1o CBOEi reHe-
TUKE W (PU3NOJIOTUU MMEIOIIEro OOJIbllie CXOICTB C
NTULAMU W PENTWIMSMU, YEM C IUIALIEHTApPHBIMU U
CyMUaTbIMM MJIEKOMUTAIONIMMHU. B TIIaTeabHO BHI-
HoJTHeHHO pabore (Siegel et al., 1999) BrisiBICHA Clie-
JyIoIast OpTaHU3alMs CYyTOYHOTO IIUKJIa OOIPCTBOBA-
Hue-coH: Ha BOJIP nmpuxongutcst okono 40%, Ha coH
npuMepHO 59% BpeMeHU cyToK. CoH coctonT 13 MBC
(“quiet sleep”, oko0 26% ot 24 yacoB) 1 apxeo REM-
cHa (tpumepHO 33% ot 24 1). DBI mecMHXpOHMU3AINS
MOJIHOCTBIO OTCYTCTBOBAJIA, a moTeHaaibl REM mpo-
SABJISUIMCh Ha (DOHE MEJIEHHBIX BOJIH C YMEPEHHOM
(50.6% o6mmero Bpemenu cHa (OBC) 1 BBICOKOI aM-
wmTynoit (5.7% or OBC) D3TI'. B paborax Siegel et al.,

(1999—2005) BnepBbIe ITOJIy4YeHBI YOeOUTEIbHbBIE TO-
KazaTtenbcTBa Hamuunsi REM-cHa y yTKoHOca, Kak ca-
Moro apeBHero mekomnutaloniero. ®eHomeH REM
3aHMMaeT y yTKoHoca 5.8—8 4 3a CyTKM, YTO OOJbIIIe,
YyeMm y JItoOOro APYroro TeTJIOKPOBHOTO >KMBOTHOTO.
OnmHako y YTKOHOCA BBISIBJIIEH TOJIBKO OauH (“MOTOp-
HbIi1”) KoMnoHeHT REM-cHa, KOTopbIii TIposIBIIsieTCs
Ha ¢one MBC. I'maBHast ocooeHHocTh REM cHa Ha
aTane “yrkoHoc” — orcyrcTBue DIl mecuHXpoHM3a-
LIAW, OPYyroro BaxHeiinero komrmnoHeHTa REM-cHa,
KOTODBI SIBJIsIETCS OoJiee TTO3AHUM NTPUOOpETEHEM B
9BOJIIOLIMU cHa MiieKonuTaiux (Siegel et al., 1999).

BTopoii 3aMeuaTenbHEI IIPUMEpP — COH Y CTPayCOB
(Struthio Camelus), 4neHOB caMoii “IpeBHEI” TpyIIb
xkuBbix nTull. ITokazano (Lesku et al., 2011), uyto cTpa-
ycul nmeroT 6onbiile REM-cHa (26.3% ot OBC), yem
mobas npyras ntuia. Apxeo REM-coH y cTpaycos,
KaK 1 Y YTKOHOCOB, IPEJICTaB/IsSIET eIUHOE TeTEPOreH-
HOE€ COCTOSIHME CHa, HO BKJIIOYalollee IPOSIBICHUE
REM n npyrnx ¢a3mdgecknx IBMKEHWI He TOJHKO Ha
(doHe MeIIeHHBIX BOJIH, HO U HeOOJIb1IoN DDI" necuH-
xpoHuzauuun. CrnegoBaTelIbHO, TIJIaBHOE OTIMYHE
REM-cHa Ha 3Tamne “ctpaychl” OT 3Tara “yrKOHOCHI” —
MNOSIBJIEHE HENpONoKUTEIbHOU DA necuHXpoHU-
3anuu. B To XXe BpeMsI 3HAUUTEIIBHOE CXOICTBO apXxeo
REM-cHay cTpaycoB 1 yTKOHOCOB, OTpaKaroiiee paH-
HIOIO CTaAWIO DBOJIIOLIMM CHA, BUIMMO, HE OTpaHUYM -
BaeTCs 3TUMU ABYMs BUAaMU: U3 U3y4eHHEIX 100 Bu-
0B MuieKonuTaomux v 30 BUIOB OTULL OOJILIINHCTBO
“IpeBHUX” BUAOB TaKXKe JEMOHCTPUPYIOT HEOOBIYHOE
coctostHre REM-cHa (Lesku et al., 2008, 2009; Siegel,
2005).

B xome manpHeliieil 3BOMIOLINY IPOUCXOIUT, BU-
MO, YBEJIMUYEHNUE MPOIOKUTENbHOCTH DI mecuH-
XPOHU3ALIMM B €IMHOM T€TEPOTeHHOM COCTOSIHMHU ap-
xeo REM-cHa 1 U3 HeTO BBIIEIIIOTCS IBA OTHETbHBIX
cocrossHuss — MBC u REM-con (Lesku et al., 2011;
u ap.). OngHako HebosnbIme ydyactku apxeo REM (REM
Ha (poHE MeIJICHHBIX BOJIH) IIPOSIBIISTIOTCS Y YJKUBOTHBIX
C BBICOKOM aMIUIUTYIOM KoOJeOaHMI TeMIepaTyphbl
Mosra (Oefible MBIIIK, TOJyOu), Yy CyOapKTUYeCKUX
TPHI3YHOB, Y psla BUAOB BOOHBIX U ITOJIYBOIHBIX MJe-
KOTIMTAIONINX U Y MJIEKOIMUTAIOIINX, BXOASIIUX B TOP-
nop u crisiuky (IMactyxoB, ExumoBa, 2011 u ap.). Panee
Takue ocobeHHocTu REM-cHa He IpuBJieKaId BHU-
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MaHHe COMHOJIOTOB. TakuM oOpa3zoM, y “ApeBHUX”
MJIEKOTUTAIONIMX W TITULL BBISIBIEHO €IMHOE IeTepo-
reHHoe cocTosiHue 6e3 pasaeiaeHuss Ha MBC u REM-
COH, 4TO B 1IeJIoM ToaTBepxkaaeT MmHeHue H. Kiefitma-
Ha, HO TOJILKO JIJISI 3TOrO 3Tara 3BOJIIOLIMU. Y COBpe-
MEHHBIX CyMYaThbIX, MJIalleHTAPHBIX U Y TITUL COXPaHSI-
€TCsI MOTOPHOE BO30YXX/IeHUE HEMPOHOB CTBOJIa MO3Ta,
nepenieaniee oT “apeBHUX”, K KOTOPOMY H100aBIsIETCS
aKTUBAlIMS MePeTHEr0 MO3Ta BO BpeMsI “KJIaCCUYeCKO-
ro” REM-cHa, 4TO SIBHO CBSI3aHO ¢ (h)OpMHpPOBaHUEM
sHnporepmun,/romeorepmun (Lesku et al., 2011; ITacty-
xoB, Exumona, 2011; u ap.). DBOJIOIIMOHHO HOBas
“mobaBKa” MOXKET CIIOCOOCTBOBATh Pa3BUTUIO HOBBIX
(YHKIUI, KOTOPBIX HE OBUIO Y “IpeBHUX " XKMUBOTHBIX.

M1 Beickaszanu runiotesy (ITactyxos, 2016), yTo Ta-
Kol HoBoit pyHKI1Melh REM-cHa MoXeT ObITh 3allIuTa
KJIIOUEBOi1 OMOJIOTMYeCKOM (PyHKIIMK CHA, CBSI3aHHOI
C MOBBIIIEHWEM CKOPOCTU CHUHTEe3a OEJIKOB B MO3Te,
npoucxossiinero Bo BpeMs riryookoro MBC (Nakani-
shietal., 1997). UnTeHCcuUKAIUSI CUHTE3a MOXET CO-
MPOBOXIAThCS HAKOIUIEHUEM OEJKOB C HapylLIEHHOM
YKJIQIKOM, UTO SIBJSIETCS MOJIEKYJIIPHOU OCHOBOI CTa-

KYPHAJI DBOJIOLIMOHHON BUOXUMUU U ®U3UOJIOTUN

pEeHUSI MO3Ta U pa3BUTUS HeWpoAereHepaTUBHBIX 3a-
ooseBanmii. [IpoTuBomeiicTBIE MOXET OKa3aTh FTeHHAasI
sKcIpeccud manepoHoB cemeiictea HSP70. B momenn
€CTECTBEHHOTO IMPKAAMAaHHOTO W3MEHEHHUSI CHa Yy
kpwic Buctap BriepBbie ycraHosyieHO (ITactyxoB, Cu-
MOHOBa, 2018), 4TO B yCIIOBUSIX MAKCUMAaIbHON IIpe-
ctaBiieHHOcTU REM-cHa ypoBeHb 3KCOpeccuu reHa
hspal, xomupymwiuero Hsp70i, Bo3pacraer B 3 pa3a B
BOCXOISIIEH PETUKYJISIPHOU aKTUBUPYIOLLIE CUCTEME,
BOBJICYEHHOU B MexaHU3Mbl Mmopysiun REM-cHa.
Pesynbrathl MccnenoBaHUSI IIOKA3bIBAIOT, YTO 3KC-
npeccus reHa hspal sIBIIsIeTCs OOHOM M3 BaxKHEMIIINX
HOBBIX (pyHknnii REM-cHa, peanm3anmst neicTBUS
KOTOPOI CUJIBHO 3aBUCHUT OT MPEIIIECTBYIOIIETO BO3-
pactanust riayookoro MBC. IlomydyeHHBIe OaHHBIE
OpUOIKAIOT HAc K IIOHMMAHMWIO OTBETOB Ha TPYIHbBIC
BOIIPOCHI: 3a4eM B IIPOIIECCE SBOJIIOLUM Y TEIUIOKPOB-
HBIX XXMBOTHBIX M 4YeIoBeKa C(HOpMUPOBAICI CyTOY-
HBIM IIMKJI CHA U TIoYeMy “yTpo Beuepa MyapeHee”.

dunancupoBaHue paboThl: roc3agaHue MODB
PAH (AAAA-A18-118012290427-7).
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Honroe BpeMsi TOJIOBHOM MO3T pacCMaTpUBAaJICs KakK
OoJbIIas HEMPOHHAsI CeTh, IJe OTACIbHbIC HEHPOHBI
CBSI3aHBI IUIACTMYHBIMU cuHaricamu. OOydeHme, Ia-
MSITh, XpaHEeHHE U 00pabdoTKa MHMOpMAaILIU CBSI3bIBA-
JIMCh UCKITIOUMTENILHO C U3MEHEHUEM CBOIMCTB HEMpPO-
HOB, CMHAIITUYECKOM IIJIACTUIHOCTBIO M PeOpraHm3a-
LMeil HelipoHHo¥ ceTu. Bee npyrue KiieTku rojJJoBHOTO
MO3ra CUYMTAJIUCh BCIIOMOTraTteabHbIMH. OOHAKO, 3TO
IpeacTaBlIeHUE B HACTOSIIEE BpeMsI SIBIISIETCSI HETIOJ-
HbIM. B 4acTHOCTH, BBISICHWJIOCH, YTO aCTPOLIMTHI,
OJIVH WX TUIIOB TJIMAJILHEIX KJIETOK, TaKXXe (POpMUpY-
IOT CETHU B TOJIOBHOM Mo3re. B acTpolumTapHBIX ceTsIxX
BO3HUKAIOT CJIOXHbBIE MAaTTEPHbI KaIbIMEBOM aKTHUB-
HOCTU B OTBET Ha M3MEHEHHUSI B OKPYKalOIleil cpere.
Takue MOBBIIIEHNS KAJILLMUS IIPUBOISIT K BHICBOOOXK-
OeHuo rmmonepenatTankosB (AT®, rmyramara, TAMK,
D-cepuHa u ap.), BIMSIOIIMX HAa HEIPOHBI, TIaIbHbIE
KIIETKM ¥ JIOKAJbHBIIA KPOBOTOK. Tak IIPOMCXOIUT
yIpaBJIeHUE COCTOSTHMEM HelipoHHoit cetn. C mpyroit

CTOPOHBI, KaJlblIeBasi aKTUBHOCTh B aCTPOLIMTAX Me-
HSIETCS B OTBET HAa aKTUBHOCTh HEMpOHOB. TakumM 06-
pa3oMm, B Mo3re (PopMHUpYyeTCsl eIuHas HEeUpOH-IJIU-
aJIbHasI CETh.

HeiipoHanbHasi BO30yIMMOCTb U IJIACTUYHOCTh K
HACTOSIIEMY BPEMEHHU OOBOJIBHO XOPOIIO W3yYEHHI.
OnHako, MeXaHU3Mbl aCTPOLMTApPHOI KaJlblIMEBOU
IWHAMHUKM HCCJIeIOBaHLI B 3HAYUTEIBHO MEHBIIEH
creneHu. B maHHOM nokJiage OyayT IpeacTaBIeHBI Me-
TOIBI PETUCTPALIK, aHAJIM3a M MHTEPIpEeTallii aCTPO-
LMTApHOM KaJIbLIMEBOM aKTUBHOCTU OT aCTPOLIMTOB B
KyJbType 10 aCTPOLIUTOB B OOAPCTBYIOIINX (KUBOTHBIX,
Ha CyOKJIETOYHOM ypPOBHE M Ha YPOBHE JIOKAJIbHBIX
acTpoLIMTapHBIX ceTeii. byneT o0cyXneHo B3auMoeii-
CTBHME MEXIY acTpoLUTaMU, HeiipoHaMM1 1 KPOBEHOC-
HBIMU COCYIaMU.

®dunancupoBanue padbotel: PH® 20-14-00241.
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VY MJIEKOIUTAIONIMX OPTaHMW3M MAaTepu SIBIISICTCS
€IMHCTBEHHBIM MCTOYHMKOM KMCJIOpoAa, CyOCTpaToB
MeTaboIM3Ma, a B paHHUN Nepuod — U PEryJISITOPHBIX
MOJIEKYJI IJISI pa3BUBAIOILIETOCS TI0AA, IMTO3TOMY ILIOL,
HaXOOUTCS B TECHOI 3aBUCUMOCTU OT COCTOSIHUSI Ma-
TEPUHCKOTO opraHusma. JI1oOble HeOJaronpUusTHBIC
U3MEHEHUSI B OpTaHM3Me MaTrepu HEeM30eXXKHO CKa3bl-
BAalOTCS HAa Pa3BUTHUM IUIOAA U MOTYT BBI3BIBATH COOIi B
peanu3aliiy FeHeTUYeCKUX MPOorpaMM pa3BUTHS U CO-
MPOBOXIATLCS MATOJIOTMYECKUMM M3MEHEHUSIMU He
TOJIBKO BO BpeMsI BHYTPUYTPOOHOTO pa3BUTHsI, HO 1 Ha
MOCJIEAYIOIIMX 3Tarnax Xu3HU. [lo maHHBIM Brnuae-
MUOJIOTUYECKUX MCCIASAOBAaHMI, TakKue W3MEHEHUS
MOTYT BO3HUKATh B Pa3HBIX CHCTeMaX OpraHm3Ma, B
TOM YHCJIE, CEePACYHO-COCYIMCTON. DTOT (peHOMeH
MOJy4UJT Ha3BaHUE “BHYTPUYTPOOHOE TTPOTPAMMUPO-
BaHMeE CepIeYHO-COCYIMCTHIX 3a00JIeBaHM”.

Heo6maronpusataeie (aKTOPBI, CITOCOOHBIC BBI3HI-
BaTh BHYTPUYTPOOHOE IpOrpaMMHpOBaHNUE, BeCbMa
pa3HooOpa3Hbl. K HanboJjiee yacThIM MaTOJIOTUSIM Oe-
PEMEHHOCTH OTHOCSTCS MAaTepUHCKUIA TUIIOTHPEO3 1
Mpe3KJIaMIICUsl, KJIIOUEBbIM IMaTOT€HETUYECKUM 3Be-
HOM KOTOPOM CIIyXUT AeUIIUT OKCUIA a30Ta B MaTe-
puHCKOM opraHu3Mme. O0e MaToJIOTUM CBSI3aHBI C Ha-
pylieHrueM (pU3NOJIOTMYECKMX MEXaHU3MOB, KOTOPhIE
KPUTUYHBI IJ1s1 HOpMaJIbHOTO pa3BUTHS ioga. Tupeo-
WIHBIE TOPMOHBI UTPAIOT KJIIOYEBYIO POJIb B PETYJISILIN
MPOIIECCOB Pa3BUTHUS OopraHm3Ma u nudoepeHIIIpoB-
KM TKaHel y BCeX IMT03BOHOYHBIX KMBOTHBIX, BKJIIOYast
yenoBeka. BazommnaraTopHoe BIMSIHME OKCHIA a30Ta
HeoOXoanuMoO IJjIsi OOMJIBHOTO KPOBOCHAOXEHUS TIijia-
LEHThI, KOTOpoe obecreynBaeT OOMEH BellleCTBaMU
MEXIy OpraHu3MoOM marepu 1 1togom. Kpome toro,
OKCHJI a30Ta SIBJIsIeTCS BaXKHBIM (pakTopoM nuddepeH-
LUPOBKU KJIETOK, BKJIIOYAsi SHAOTSIMNA W TJIAAKYIO
MBIIIY cocynoB. Bricokoe comepXaHne B KpOBU TH-
pPEOUIHBIX TOPMOHOB M OKCHJIa a30Ta B IIEPUOJ paHHEe-
ro ITOCTHATAJILHOIO OHTOTeHEe3a IMpearnoJjiaracT, 4To
9TU (paKTOPHI PETYIUPYIOT HE TOJIBKO BHYTPUYTPOOHOE
pa3BUTUE CEPACYHO-COCYAUCTON CUCTEMBI, HO U (pop-
MUpoBaHUE ee (PYHKUMOHAIBHBIX XapaKTEPUCTUK Y
HOBOPOXKIEHHOTO.

XOoTs pe3yabTaThl AMUASMUOJTOTNYSCKIX UCCIIEN0-
BaHUI1 OHO3HAYHO YKA3bIBAIOT HA CBSI3b MATEPUHCKO-
o TUIIOTHUPECO3a U MPEIKIIAaMIICUM C BOSBHUMKHOBEHUEM
y TOTOMCTBAa CepIeYHO-COCYOUCTBIX PacCCTPOICTB,
BKJTIOUAS pa3BUTHE apTePUATbLHOI TUITePTeH3UN, MaJIO
IIOHATHO, KaKWe Xe PEryJasaTOPHbIE MEXaHU3MBI B CEP-
JIEYHO-COCYOUCTOM CUCTeMeE TIToa HaruboJiee IoaBep-
KEHbl U3MEHEHUSIM, CXOOHBLI OHU WM Pa3IN4aroTCs
MIPY 3TUX ABYX MATOJOTUSIX. DTU BOMIPOCHI UCCIEIYIOT
MyTeM MOAESIMPOBAHUS CXOMHBIX HApYIIEHUI Y CaMOK
J1abopaTOPHBIX XKMBOTHBIX, Yallle BCero Kpbic. MaTte-
PUHCKUIA TUTIOTUPEO3 YACTO BHI3BIBAIOT C MCITOJIh30BAa-
HHEM TUPEOCTaTUKa IIPOIWITHOYpalIa, a CHIDKCHUE
MPOIYKIIMK OKCHUAA a30Ta — C IPUMEHEHNEM BOIOpac-
TBopuMoro mHruourtopa NO-cuHtaz L-NAME. Kak
MpaBWJIO, 3TU BEIIECTBA JOOABIISIOT B MUTHEBYIO BOAY,
yTO obecrneuynBaeT 6ojiee paBHOMEPHOE MOCTYIJICHUE
WX B OpTaHU3M OepeMEeHHOI CaMKU, YeM TTPpU UHbEK-
LIVISIX.

CoryacHO pe3yjabTaTaM HaIlUX MCCIeI0BaHUM,
CHIDKEHNE KaK CEKPETOPHOMW aKTUBHOCTHU IITUTOBUII-
HOI1 XeJie3bl, TaK U OMOAOCTYITHOCTHA OKCHIa a30Ta B
opraHusmMme 6epeMeHHbBIX CaMOK KPBIC COMTPOBOXIAET-
¢Sl IBMEHEHMSIMI (DYHKITMOHUPOBAHMST CEPACIHO-CO-
CYIUCTOM CUCTEMBbI TIOTOMCTBA KaK BO BpeMsl paHHETO
MOCTHATaJIbHOTO OHTOTeHe3a, TaK U BO B3POCJIOM BO3-
pacte (3 mecsma). BaxkHo, 4To Takue M3MEHEHUS y
TTOTOMCTBA BBISIBJISIIOTCS B OTCYTCTBUE SIBHBIX Hapylle-
HUil 6epeMEeHHOCTU: U3MEHEHUSI COAepKaHUSI MO0~
BBIX CTEPOMIIOB B KPOBU MaTepH, IUTUTETLHOCTH Oepe-
MEHHOCTU U KOJIMYECTBA KPBICSAT B TIOMETE, a TaKXkKe
0e3 KpUTUYECKOTO CHUXXEHHUST MacChl Tejla TOTOMCTBA
WJIM pa3BUTHSI Y HETO HEBPOJIOTUYECKOTO AerIInTa.

MatepuHCKIIT TUTIOTUPEO3 U CHIKEHUE TTPOIYK-
MU OKCHJIa a30Ta OKa3bIBalOT CXOJHOE BIIMSIHUE Ha
pa3BUTHE COCYIUCTOTO pyclia: B 00erX MOMIEISIX B CO-
cydax IMOTOMCTBA HaOJIrogaeTcs 3aMeJIEHE CO3peBa-
HUS TJIAAKOMBILICYHBIX KJIETOK, CYIsl MO CHMXXEHUIO
MPHK reHoB, KoaupyoIuX IJIagKOMbIILIEYHbIA MUAO-
3WH 2 ThNa, o.-akThH 1 Ca’"-kaHans! L-tumna. Bmecre
C TeM B apTepusIX 2-HeaeIbHOIO ITOTOMCTBa HabIroa-
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IOTCSI pa3HbIEC, OPOI1 IIPOTUBOIIOJIOXKHEIE, PETYIISITOP-
Hble M3MeHeHus. Hampumep, cocymopaciiupsioliee
BIIMSIHUE SHAOTEJUSI B COCyIaX KPBICSIT CHUXKAETCS
MIpU TUTIOTUPEO3€, HO YBEIUIMBACTCS Y IIOTOMCTBA IO~
TpeonsaBmmx L-NAME caMok, 49To CITOCOOCTBYyET
HopMam3auu Tnpoaykuuu NO B TedeHUe NBYX He-
JIeJIb TIOCJIE POXIEHUS (CyIs 10 COaepKaHUIO HUTPU-
TOB 1 HUTPATOB B KpoBH). ClienyeT OTMETUTD, YTO Ta-
KO€ KOMIIEHCAaTOPHOE MOBBIIIeHWEe HpoayKuuu NO
SHIOTEINEM COCYIOB HOCUT TPAaH3UTOPHEIN XapakTep
M HE TIPOSIBJISIETCST Y B3POCIBIX KPBIC.

O4eBNIHO, YTO HAMOOJNBINWI WHTEpPEC IIPeacTaB-
JIAIOT OTCTABJICHHBIC M3MCHCHUA, KOTOPbLIE COXpaHs-
IOTCSI Y IOTOMCTBA M MOCJIE JUIMTEIBHOrO Mepruoaa ca-
MOCTOSITEJIBHOI XW3HU, TaKUe NU3MEHEHHUS B OCHOB-
HOM HeOJarompusiITHbI I  (PYHKIIMOHUPOBAHMUS
CepOeYHO-COCYIUCTOM CUCTEMBI M B psAc ClIydaeB
CXOOHBI MPU IBYX MCCIIETOBAHHBIX HAMM ITATOJIOTUSIX

KYPHAJI DBOJIOLIMOHHON BUOXUMUU U OUIUOJIOTUU

oepeMmeHHocTu. Cpenu Takux uaMeHeHuii: (1) ocnab-
JIeHUe TOHUYECKMX BaryCHbIX BIUSHUM Ha ceplle, KO-
TOpOE HE CBSI3aHO C U3MEHEHHWEM UyBCTBUTEIbHOCTU
MUOKapia K XOJUMHEPIrUMYEeCKUM BJIWSHUSIM, TO €CTh
MpearnojaraeT HapylleHue peryJisiiMM Ha YpPOBHE
IHHC; (2) nuchyHKUMS 3HIOTEIUST B KOPOHAPHOM
pyciae — CHWXEHME MPOAYKIIMM MM OKCHMAa a30Ta;
(3) moBBIIIEHNE KOHCTPUKTOPHOI'O BIMSIHUS CUTHAJIb-
Horo nmytTi Rho-KnHa3bI B cocynax psiia OpraHoB.

Taxkum oOpa3zoM, MaTePUHCKMIT TUTIOTUPEO3 U TIpe-
9KJIAMIICHSI COTIPOBOXIAIOTCS HApYILIEHUEM pPa3BUTHS
CepIeUYHO-COCYIUCTON CUCTEMBI IJIOAA U TTPOTrPaMMMU-
PYIOT B Hell CTPYKTYpHBIE U (DYHKIIMOHAJIBHBIE U3Me-
HEHMsI, KOTOPBIE MOTYT MOBKIIIATh pUCK BOZHUKHOBE-
HUS CepACYHBIX apUTMUI M HapyIlIaTh KPOBOCHAOXe-
HUe TKaHeil B pe3yJibTaTe pa3BUTHUS Ba30CIIa3MOB.

®dunHancupoBanue padotel: PH® 19-15-00210.
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OKCNepUMEeHTAILHOE MOATBEPKIeHWEe CIOCOOHO-
CTU MTULl OPUEHTUPOBATHCS MO CTOPOHAM CBETa C MO-
MOIIIBIO TEOMArHUTHOTO TT0JIsI (MCIIOJIb30BaTh MArHUT-
HBII KOMIIac) ObLIO MOJIydeHOo Oyiaromaps ucciaeqoBa-
HUAIM cynpyroB Boabdranra u Posurer Buibuko. Ot
aBTOPHI B TTIOBEACHYECKUX IKCIIEPUMEHTAaX YOeIUTeb-
HO ITOKAa3ajik, 4TO 3apsIHKU U JIPYyrue MUTPUPYIOIINE
NTUIBI MOTYT UCIOJIb30BaTh T€OMAarHUTHOE TI0JIe KaK
rJIo0adbHBIA MCTOYHUK KOMITACHOW WMHMOpMauu
(Wiltschko, Wiltschko, 1972). CeHCOpHBIII MEXaHU3M
MarHuTOpeLENIMN OCTaBaJICS HEBBISICHEHHBIM.

bty BEIABMHYTHI IBE OCHOBHBIE TUIIOTE3bI OTHO-
CUTEJIPHO OMO(MU3NYECKOro MeXaHM3Ma MarHUTope-
ternuuuy y ntuil. CorjiacHo OHOM U3 HUX, TEOMarHUT-
Hasl KOMITaCHAasI OpUEeHTAIMsI OIUPAETCs Ha BOCIIPUSI-
THE MAarHUTHOTO IIOJISI C TIOMOIIbIO CBETO3aBUCUMBIX
OMpagUKaJIbHBIX XMMUYECKUX peaKIuii, pelieITOPHOM
MarHUTOYYBCTBUTEJILHOM MOJIEKYJION SIBISIETCSI O€I0K
KPUNTOXPOM, 2 MAarHUTOPELENIMS OCYILIECTBISIETCS B
ceTyaTKe Tjasa. B pesyjibTaTe MarHUTHOE I10Jie BOC-
OPUHUMAETCS B BUIIE 3pUTEILHOIO 00pa3a, T.€. IITUIIBI
OyKBaJIbHO “BUAAT’ MarHuTHoe Tione (Mouritsen,
2018). I'mnoTesa, cornacHO KOTOPOit XUMUYECKUE pe-
aKIIMM MOTYT JIeXXaTh B OCHOBE MarHUTOUYYBCTBUTEIb-
HBIX pelenTopoB, Obu1a BeiABUHYTa Kiaycom Ilynb-
TeHOM U ero coaBropamMu (Schulten et al., 1978; Schul-
ten, 1982). Jloaroe BpeMsI 3Ta TUIIOTE3a HE IIPUBJIeKaia
BHMMaHUS OMOJIOrOB, T.K. OHA He npemiarana Qu3no-
JIOTUYECKU MPaBIOMOT00HBIX MEXaHU3MOB TPaHCIYK-
oy MarautHoro curHana. B 2000 r. uneu K. Hlynpre-
Ha OBbUIM TIOJIOXKEHBI B OCHOBY T.H. MOJEIU paIuKaib-
Hbix nap (Ritz et al., 2000). ABTOpbI MPeATOIOXKWIN,
YTO IITUIEI MOTYT MCHOJb30BaTh B KAY€CTBE MarHUTO-
PELIeTITOPOB CBETOUYBCTBUTEIbHBIE MOJIEKYIbl KPUII-
TOXpOMa, KOTOPBIE PACIIONOXEHBI B KJIETKAX CETYATKU
M moaBepraloTcsl (DOTOOKMCICHUIO B pe3yJibTaTe ad-
copOunm (POTOHOB. 3aBUCUMOCTh (HPYHKIIMOHAIBHO-
CTM MarHUTHOTO KOMIIAca OT CIIEKTPaJIbHOIO COCTaBa
cBeTa OBLIAa ITOKa3aHa paHee B PsAc MOBEACHYSCKUX
BKCIIEPUMEHTOB. Moaeib pafuKaTbHBIX ITap OOBSICHSI -
€T 9TU pe3yJIbTaThl TaK: TOJILKO (POTOHBI C OTIpeaeseH-
HOI1 BHeprueii (T.e. COOTBETCTBYIONINE OIpeaeIeHHO
IJINHE CBETOBOI BOJIHBI) MOTYT MHIYLIMPOBATh Mepe-
HOC 3JIEKTPOHA OT MOJIEKYJIbI KPUIITOXpOMA K pelern -
TOpy (BEeposTHEE BCEro, K KOaKTOpy KPUIITOXpOMA —
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dnaBuHageHuHauHyKIeotuny, M®AJl). B pesynbrare
obpasyeTcst mapa MoJIEKYJI C HeCITapeHHBIMU 3JIEKTPO-
Hamu (paguKayibl), COCTOSIIAsl U3 AOHOPA-KPUMTO-
XpoMa 1 ero napTHepa-akilenropa. PanukanbHas rapa
HEKOTOpPOE BpeMsl HaXOAUTCS B MPOMEXKYTOUHOM CO-
CTOSIHUM, B KOTOPOM HeCIapeHHbIE 3JIEKTPOHbI B3au-
MOJIEHACTBYIOT 32 CYET MATHUTHOTO CBEPXTOHKOTO B3a-
uMonercTBUsA (“CLEeIUICHHBIE 2JIEKTPOHBI”). B 3aBu-
CUMOCTH OT CIIMHOBOTO COCTOSIHUSI HEeCTapeHHBIX
9JIEKTPOHOB, paJuKajibHas Tapa HaXOOUTCS JUOO B
CUHTJIETHOM (€IMHCTBEHHO BO3MOXHOE TOJIOXEHUE
CITMHOB 3JIEKTPOHOB C ITOJHBIM CITMHOM, paBHBEIM (),
JI0O B TPUILIETHOM COCTOSIHUU (TPU BO3MOXKHBIX I1O-
JIOXKEHUSI CIUHOB BJIEKTPOHOB C TIOJHBIM CITMHOM,
paBHbIM 1). PanukanbHas rmapa HEKOTOpOe BpeMsl Ha-
XOIUTCSI B MPOMEXYTOYHOM COCTOSTHUU, B KOTOPOM
B3aMMOJICHICTBUE CIIMHOB HECMAapeHHBIX 3JEKTPOHOB
MEXIY CO0OU CUITBHO OCabJIEeHO 13-3a 3HAYUTEIbHO-
ro ylajJeHUs 3TUX BJIEKTPOHOB pyT OT Apyra. CruHo-
Basi IMHAMUKa Tapbl 3JIEKTPOHOB B MPOMEXYTOUYHOM
COCTOSTHUW OMNpeAessieTCsl UX CBEPXTOHKHUM B3auUMO-
JieficTBeM C MAarHUTHBIMU MOMEHTaMU siiep OimKaii-
mux aromoB. [loa BAUsIHMEM CBEPXTOHKOTO B3aMMO-
neficTBUS paavKaibHasl napa rnepexoauT U3 TpUIeT-
HOTO B CHHIJIETHOE COCTOSIHWE U OOpaTHO, MpUYeM
CKOPOCTb 3TOTO Ipollecca, Ha3blBA€MOIO CUHIJIET-
TPUILIETHOU MHTEpPKOHBepcHeil, 3aBUCUT OT HaIpsi-
KEHHOCTHU BHEIIHETO MarHUTHOTO TOJISl U €r0 OpUEH-
TallMy MO OTHOIIEHUIO K OCU paauKaibHOI mapel. Cy-
1LIECTBYSI HEKOTOPOE BpeMs (IPOMEXYTOK BPEMEHU OT
HECKOJIbKMX HAHOCEKYHI IO HECKOJbKMX MWJUIMCE-
KYHI), panuKajbHas Iapa Ju00 peKOMOMHUPYET, JU-
00 pacmamaeTcsl Ha YHepPreTUYECKU 00Jiee yCTOMUNBbBIC
MPOAYKTHl peakiuu. OTHOCUTEIbHBIE BEPOSITHOCTHU
pacrama WM peKOMOMHALMU paauKaabHON Tapbl
OTPENENISIIOTCS COOTHOLIEHUEM BPEMEHU €€ KM3HU U
BpEeME€HEM CUHIJIET-TPUIUIETHON WHTEPKOHBEPCUU.
IMponopuus pasHbIX NPOAYKTOB OUpaAuKaJIbHOI pe-
aKIUY MEHSIeTCSI B 3aBUCUMOCTU OT BEJIMUYUHBI U Ha-
MpaBJieHUsI BHEITHETO MarHuTHoro moJist. B cuny nu-
HaMWYECKOro xapakTepa 3TOro Ipollecca U3MeHeHUe
BbIXO/a peaKIlIMM B MArHUTHOM T10JI€ TeM OOJIbllle, YeM
JIUJTMHHEE BpeMsl )KU3HU MPOMEXYTOUYHOTO COCTOSTHUSI.
YyBCTBUTENBHOCTb K T€OMAarHMTHOMY TIOJIIO TpeodyeT
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BeCchMa JOJITMX BpEMEH XU3HU, He MeHee 10 Mukpoce-
KYH]I, YTO SIBJISIETCS YSI3BUMBIM MECTOM 3TOI TEOPUMN.

Hpyrasi rurioTe3a mpearoJaraeT Haau4me B TUIOTe -
TUYECKOM MarHUTOPELIEIITOPHOM OpraHe MTUIL aHAJIO-
ra CTpeJIKi MarHUTHOTO KOMIIaca U3 HaMarHu4eHHOTO
Marepuaja, HalipuMep, U3 MarHeTuTa (OKCHUI Kejie3a
Fe;0,). Ilpu Temmeparype Tejaa NTULbI MarHUTHBIE
CBOIICTBAa MarHeTWTa 3aBUCSAT OT pa3Mepa YaCTHIIL:
KpynHble dactunbl (>100 HM) comep:XaT HECKOJBKO
WJIM MHOIO MAaTrHMTHBIX JIOMEHOB U B OTCYTCTBUE
BHEIITHETO MArHUTHOIO MOJsSI MMEIOT TEHOSCHIUIO K
cnaboif coOCTBEeHHOIT HAMarHMYeHHOCTH,, 0ojIee Me-
kre yactuupl MarHeturta (10—100 HM) MOTyT comep-
KaTh BCETO OOMH MarHUTHEIN JIOMEH CO CTAOUJIbHBIM
MarHUTHBIM MOMEHTOM, OPHEHTHUPOBAHHBLIM BIOJIb
0OCH aHM30TPONUN MUKPOKpPUCTA/Ia; TAKOM KpUCTa-
JIMK MOXKET UTpaTh POJIb MATHUTHOM CTPEJIKH, TIOBOpa-
YMBasSICh BIOJIb CHJIOBBIX JIMHWII MAarHUTHOIO ITOJIS.
Ewe 6osee Menkue yactuibl (<10 HM) SIBIASIIOTCS CY-
neprnapaMarHUTHBIMU — UX MATHUTHEIE MOMEHTHI, XO-
TS 1 UMEIOT OOJIBIITYIO BEJIMYMHY, MOTYT OBITh ITPOM3-
BOJILHO OPMEHTHUPOBAHbLI OTHOCUTEJIHBHO KPWCTAJIJIM-
YecKMX OCei, M3-3a 4Yero TaKuhe HAHOKPHMCTAIUILI He
BBICTPanBaIOTCS BIOb CHMJTOBBIX JIMHMIA 11071, B 2000-X
IT. IpeANPUHUMAJIN MTONBITKA HAUTU OpraH ¢ TaKUMU
CTPYKTYpPaMHU, U AeJIaINCh 3asIBJICHUSI, COTJIACHO KOTO-
PBIM OH OBbUT HalileH B HAIKJIIOBBE Y TOJIyOei 1 IPyTrux
ntull (Fleissner et al., 2003, 2007; Falkenberg et al.

KYPHAJI DBOJIOLIMOHHON BUOXUMUU U OUIUOJIOTUU

2010). B manpHeiieM 0oee TIIaTeIbHBIE TUCTOJIOTH -
YeCKUE MCCIENOBAHUS MMOKA3aIM OLIMOOYHOCTb DTUX
yrBepxkaeHuii (Treiber et al. 2012).

Tem He MeHee, eCThb BECKMEe OCHOBAaHUSI T0JIarath,
YTO MepBasi BeTBb TpoiitHUUHOTO HepBa (V1) HeceT mar-
HUTOPELENTOPHYI0O MH(bOpPMaIlMIo, KoTopas ToJiydya-
eTcsl KAKUMU-TO PELIENITOPAMU B 00JIaCTU HAJKJITIOBbSI.
CTUMYNISILIAST MEHSIIOIIUMCSI MATHUTHBIM TIOJIEM Y 3a-
PSIHKU MIPUBOAMJIA K PE3KO TTOBBILIEHHON 9KCIPECCUU
oenkoB panHero otBeta ZENK (Mapkep akTMBHOCTU
HeWpoHOB) B simpax TpoitHnuHoTro HepBa (Heyers et al.,
2010). ITepeceuenue V1, a Takke moMeleHUE MHTAKT-
HBIX MITUIL B HYJIEBOE MAarHUTHOE T10J1e (TIe HET HUKa-
KUX MarHUTHBIX CTUMYJIOB) TIOJJHOCTBIO BJIMMUHUPO-
Bajio 3TOT 3(pdekr. Haium uccnenoBaHus mokasaiu,
YTO MarHuTHasi “HGopmMalus, MocTymnampliias ot Tpoii-
HUYHOTO HEpBa, HEOOXOAMMa TPOCTHUKOBBIM KaMbl-
IIeBKaM ISl TOTO, YTOObl OHU MOTJIM TOJIb30BAThCS
CUCTEMOM MO3UIIMOHUPOBAHUSI HA MECTHOCTH T10 Bpe-
MsI MUTPALIMU, T.€. OJb30BaThCSl TEOMAarHUTHOM Kap-
toii (Kishkinev et al., 2013, 2015; Pakhomov et al.,
2018). Ckopee Bcero, BTOpoii MarHUTOPELICITOPHBII
opraH IITUL, CBSI3aHHBIK C CUCTEMOM TPOMHUYHOTO
HEepBa, CYILIECTBYET U obecrneuynBaeT paboOTy MarHUT-
HOM KapThl (B OTJIMYME OT “MarHUTHOTO 3peHUs”, KO-
TOopoe obecrieynBaeT padbory Komitaca). OmHaKO caM
peuenTop B HACTOsIIee BpeMsI HE HaliZIeH.
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V:ke He OHO IecATUIeTUe HayKa CMOTPUT Ha MO3T
KaK Ha OYeHb CJIOXKHOE YCTPOMCTBO, KOTOpOE MoJyya-
eT nH(POpPMAIINIO 13 MIpa, oOpadaThIBaeT ee N pearu-
pyeT, T.e. KaK Ha OmoaBTOMaT (OT OMXEBUOPUCTCKOM
CXEMBI “CTUMYJI-peaKiusi” 00 KOMITBIOTEpHOII MeTa-
dopsl). Komrekmonupytorest dakrtel “cHu3y” (4em
aToOMapHeu, TeM JIydllie) ¢ HaAeXIoi, YTO 3JaHue U3
uMelolerocsi Habopa “aToMoB” — HEMPOHOB, UX aH-
caMOJIeii, 30H C YCTAaHOBIIECHHBIMU (DYHKIIMSIMHU, a Te-
Mepb U BEICTPOSHHBIX U3 OTAEIbHBIX HEMPOHOB CETE,
BbIcTpouTcs camo. OcoOeHHO 3Ta TeHASHUMST YCUJIU -
JIach B CBSI3U C MUPOBBIMU IpOrpaMMaMU II0 M3yde-
HMIO MO3Tra M CO3IaHUIO BCe 0oJiee aHTPOITOMOP(GHOTO
(Kak aBTOpPHI [YMAOT) UCKYCCTBEHHOI'O MHTEJIJIEKTA.

IIpoBaabHOCTH 3TOTO ITyTH CTAHOBUTCS BCE sSICHEE,
HO IPUBBIYKY CHJIbHee pa3yMa. KoHeuHo, Bce 3aBUCUT
OT LIEJIU: €CJIU 3Ta 1Ie]Ib — MMOHATh, KTO MBI TAKWE, U 4TO
¥ KaK IMEHHO JIeJIaeT HaIll MO3T — TO HUYETO He MOy~
YHUTC, a €CJIN — KaK caeJiaTb MHCTPYMEHT UCKYCCTBCH-
HOT'O MHTEJIJIEKTa, NOOLIPSIOIINIA HAlly JIEHh — TO 00
3TOM ApPYTOi pa3roBop.

ITocMOoTpUM Ha MO3T 4Yepe3 APYTrylo NpU3My — CO
CTOPOHEBI MCKYCCTBA: YTO 1 KaK OH BUAUT, pa3 co3aall
IIeAeBPHI, IIPEACTAaBUBIINE MUPY HaIly IUBUIM3a-
nmo? Kak on ciapiuunt? Kak oH opraHusyet mup? Paz-
BE 9TO HE MTOKaXeT HaM, YTO OH YMEeT U KaK IeHCTBY-
e1? HbIMU clToBaMH, TIepeBEepHEM IIPUBBIYHYIO HAyKe
cxeMy... Hy>kHO BCTIOMHUTH ITOHSITHOE €1ll€ JPEBHUM,
YTO MO3T YeJIOBeKa — 3TO MO3T YeJIOBeKa, M €ro BHIC-
muye (YHKIUM HE MOTYT OBITh BBIBEASHBI IIPOCTHIM
YMHOXEHMEM JIaHHBIX O MO3Ie¢ >KMBOTHBIX OTHOCH-
TeAbHO OoJiee IpOCTOM opraHu3auuu. Kpome Toro,
ceiiyac SICHO, YTO MO3TroBas AesTebHOCTh HE MCUYEp-
NbIBACTCS BBIYMCIUTEIbHBIMU MpOLEeaypaMu, U BhIC-
II1e ee IIPOSIBJICHMSI KaK B UCKYCCTBE, TaK 1 B HAyKe —
HE aJITOPUTMUYECKUE.

B nomnieITKax MOHSTH TpobJieMy CO3HaHUS, pedaek-
CUU U HEOCO3HABae€MbIX MEXaHM3MOB IIPU pELIeHUU
3a7]a4 BBICOKOTO TOpSiKa KOTHUTUBHBIE HAYKU Hade-
I0TCS Ha Bce 0oJiee TOHKUE DKCIeprMeHTalbHbIE JaH-
Hble, KOTOpbI€ MO3BOJISIT OMKCcaTh MO3roBble Koabl. Ho
pa3Be 3TO IpaBWIbHBIN xoa? Ha kakoit Bormpoc HaM
OTBETUT 3HAHUE O TOM, YTO MPU PELICHUU HEKOM 3a1a-
YU MO3T JIEMOHCTPUPYET HEKME MaTTepHbl MO3TOBOM

aktuBHocTU? IlpaBUIBHO JIM MOCTABJIEH caM BOIIPOC,
OoJiee TOTO — MOCTAaBJIEH JIM OH BooOIe? Majo Toro,
MOCKOJIBKY BO3MOXHOCTh 3KCIIEPUMEHTAJIbHBIX HC-
clIeIOBaHUI MO3Ta 4ejJoBeKa OorpaHMYeHa I10 3THUYe-
CKUM IIPpUYMHAM, OCOOEHHO Ha MUKPOYPOBHSIX (HEii-
POHBI, X aHCaMOJIM, BOBJICYEHHBIE B ITaMSITh T€HETH-
YEeCKHUE MEXaHU3MBI U T.1.), OCHOBHbIE 3KCIIEPUMEHTHI
CTaBSITCSI Ha XKMBOTHEIX, I PE3YJIbTAThl KCTPAIIOIUPY-
IOTCSI Ha IICUX0(pu3noaorudeckne (GyHKIMU YeI0BeE-
Ka, UCXOIs M3 TIPECYNMO3UIINHA, YTO B CBOE OCHOBE
dusnyeckre U OMOJIOrMYeCKe 3aKOHBI €IUHbI, TOJIb-
KO y YeJIoBeKa, KOTIa pedb UAET yKe O MAKPOYPOBHSIX,
BCE Ha IOPSIAOK clokHee. HelipoBusyanusalmoHHEIC
HMCCIIEAOBAaHUS YeJIOBEYECKOIO MO3ra JAaloT OrPOMHOE
KOJIMYECTBO Bce 00JIee TOHKMX JaHHBIX, HO 3TO COBEP-
IIIEHHO He CHUMAeT OCHOBHOT'O BOIIPOCaA.

Kak 210 HUM TTapagoKcaabHO JJIsl €CTECTBEHHBIX Ha-
VK, TOHSTH MO3T MOXHO TOJBKO B COSOIMHEHUU
CpeACTB Heli