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Mpepucnosue
B c6opnuke npencraiieHsl Te3uchl 141 nokiana, BKIIIOYEHHOIO B IpOrpaMmy KOH(pEpeHLUH, 1o CIIeny-
IOIUM pasfesiam:
1. Hanomarepuasiel 1 HAHOIMArHOCTHKA B OMOJIOIUHU U MEUIMHE
Pannocnekrpockonmyeckne 1 Macc-ClieKTPOMETPHUYECKIE METOIBI B HAyKaxX O JKU3HU
TexHOMOrNM MEOUIIMHCKOTO MOHUTOPUHTA U BU3YaJIN3aIlN
buonommmepsl: cTpykTypa, AMHAMHUKA U MEAULIMHCKUE TPUIIOKEHHS

A N

HeiipoTrexnosornn 1 MaTeMaTHYECKOE MOIEIMPOBaHNE HEHPOONOIOTMIECKUX IPOIIECCOB,
PETYJISIIIIK TEHOB U OEJIKOBBIX B3aMMOICUCTBHI (KOOPIMHATOPHI

6. BosnelicTBrue Ha Ouosiornyeckrue OOBbEKThl U CO3IaHNE UMH (PU3MUECKUX TTOJICH,
(¢u3IYeCcKre METOMBI B arpo- M TeHETUKO-CEJIEKIIMOHHBIX TEXHOIOTUSX

7. ®usnyeckue MeToabl B OTOOMOIOTHH

Ha mxose mosonbix ydeHbIx OyayT NMpeAcTaBJIeHbl JECATh JICKIHiA, Te3UChl KOTOPHIX BBIIEJICHBI B
OTHEJIbHBINA pa3fiesl COOpHUKA.

Ha nuienapHbIx 3acenannu KoH(pepeHIun OynyT MpeacTaBeHbl YeThIpe JO0KIaaa, Te3UChl KOTOPbIX
TaKXe BBIICJICHBI B OT/ICJIbHBIN Pa3aest COOPHUKA.

Hpyrue npuriameHHble AOKIaapl 1 paboThl, OTOOpaHHbIE MPOrPAaMMHBIM KOMHUTETOM [IJIsl YCTHOT'O
IIPEJICTABJICHNS], PACIPEIEIICHBI [0 TEMAaTUIECKUM 3aCEIaHUsIM.

DTHM IOKJIagaM MPUCBOEHBI KOMIbL, IIOCTPOEHHBIE TI0 CJIeAyIomeMy popmary:

([enw Henemm)-(Homep 3acenanust).(Homep noxnama)(Cratyc nokmiana)

B cootBeTcTBUM € 3THM QopMmaTom ko Cp-A-1.1nm 03HavaeT NpUriameHHblii TOKa/l, MPeICTaBIIsge-
MBIii B cpeny, 13 okTs0ps Ha 1-M 3acenanuu 1-m 1o cyery.

TemaTtuku 3acegaHuii n ux Koabl

HaHomatepuanbl U HaHOAMArHOCTUKA B Bruonorum n mepnymte — | Br-A-2
HaHomarepuanbl 1 HaHOAMArHOCTUKa B Gruonorum n meauuute - Il Bt-A-3
PapnocnekTpockonuyeckune U Macc-CrieKTpomeTpuyeckue MeToAbl B HayKax 0 XusHu - B1-b-1
PapnocnekTpockonmyeckue U Macc-CreKTpomeTpuyeckne MeToAbl B Haykax 0 Xusuu — Il B1-b-2
buonoammepsl: cTpyKTYpa, AMHAMMKA U MEANLIMHCKME NPUAOXKEHNS — | Cp-A-2
buononnmepsl: CTpyKTYpa, AMHAMUKA U MEAMLIMHCKME NpUAOXKeEHUsT — I Cp-A-3
dusnyeckue meToabl B potobuonorum — | Cp-A-4
duznyeckne metopbl B potobronormm — I Cp-b-2

HeitpotexHonorum 1 mMatemaTtuyeckoe MoAeAMPOBaHMe Helpobuonoruyeckux npoueccos, peryasuyum | Cp-b-3
reHoB 1 6enKoBbIX B3aUMOAEUCTBUN — |

TexHoAOTMW MeAMLIMHCKOTO MOHUTOPUHIA U BU3yaAn3aumm - | Yr-A-1
TexHOAOrMM MEAMLMHCKOrO MOHMTOPUHIA U Bu3yaan3auuu — Il Ur-A-2

HelipoTexHoAOrMM U MaTeMaTUYeckoe MOAEAMPOBAHME HeiipobMONOrMUYECKUX MPOLIECCOB, peryasuyum | YT-A-3
reHoB 1 GenKoBbIX B3aumopencreum — Il

Bo3peicTBue Ha Guonornyeckue 06bEKTBI M CO3AaHME UMM DU3NUECKUX MOAeN, pu3mnyeckne MeToabl | HT-b-1
B arpo- v reHeTUKO-CeAeKLMOHHbIX TEXHOAOTUSIX — |

Bo3peicTBue Ha Guonornueckue 06bEKTbI U CO3AaHME MU du3nUeckux nonen, pusudeckne metoppl | YT-b-2
B arpo- U reHeTUKO-CeNeKLIMOHHbIX TexHoAorusx — Il

BospeiicTBue Ha Gruonoruyeckue 06bEKTbI M CO3AaHMUE UMM DU3MYECKUX MoAeN, uanieckne MeToAbl | YT-b-3
B arpo- U reHeTUKo-ceneKLMOHHbIX TexHonorusx — |l

Bo3peicTBue Ha Guonornueckue 06bEKTbI M co3paHME UMM DU3NUECKUX NoAen, pusmnyeckne meTopbl | YT-b-3
B arpo- U reHeTUKo-ceneKLMOHHbIX TexHonorusx — |l




CTGH)IOBHG COOGHIGHI/IH 6YJ:[YT MPEACTABJICHBI Ha ABYX CECCUSAX, PA3HCCCHHBIX IO THAM. HasBanus
Ppa3aeJIOB BEIHECCHBI B KOJIOHTUTYJIbl U OI'JIaBJICHUC.

Konp! cTeHnoBbIX cooOrmieHnit 00pa3oBaHbl HA OCHOBE CJIEAYIONIero ¢popmara

(Henb Henem)-(Homep cexrmm).(Homep noknana)(Craryc noksiana)

3nech kox Urt-1.1¢ o003HavaeT crena0Boe COOOIIECHUE, IPEACTaBIsIEMOe B YeTBepr, 14 okTa0ps, 1o
pasneny 1 ¢ yciaoBHBIM HOMepoM 1.

J71s1 Kaxoit paboThI B MPaBOM BEPXHEM YIJTy CTPAHUIIBI IPUBEICH KOJI B TpOrpaMMe U MICHTU(DUKA-
TOP, IPUCBOCHHBII MTPU 3arpysKe.
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[[Ixosia MONOJBIX YUEHBIX ITu-11 (Rep_0013)

3arap.|<a camMoopraHn3auunun CTPyKTypbl Oenka u ee pewieHune
A.B. ®unkensumreiin?® C.A. Fap6y3HHCKI/H711, H.C. BoraTLIpeBal, J.H. Usaukos’
! HNucturyt 6enxka PAH, 142290 Ilymmno, MockoBckas 0011., Mactutyrckas, 4

2 BHOTEXHOIOTHYECKHii ¢dakynerer MI'Y um. M.B. Jlomonocoga, 142290 Ilymuno, MockoBckast 061., MH-
CTUTYTCKas, 4

3 Bronornuecknit pakynsrer MI'Y mm. M.B. Jlomomocosa, 119991 Mocksa, Jlenunckie ropsi 1-12
* Ilentp Hayk o xwu3HH, CKOIKOBCKHH HHCTUTYT HAYKH M TexHomoruii, 121205 Mocksa
an. nouma: alexey(@phys.protres.ru

CrocoOHOCTh OENKOBBIX IIeTel CIOHTaHHO (POPMUPOBATH CBOM TPEXMEPHBIE CTPYKTYpPHI — JMaBHSS 3a-
rajka MoJjieKyispHoi ouwosorum [1-3]. Benp OenkoBas 1erb, IEpBOHAYAIBLHO HEYHOPSIOYCHHAS, TOJDKHA
«cama co0oi» HANTH, 32 CEKYH/IbI, CBOI0 YHUKAIbHYIO «HATUBHYIO» (pab0uy0) MPOCTPAHCTBEHHYIO CTPYK-
Typy cpenu ~3" — ecu B Heit L avuHOKHCIOT — aJbTEPHATHB, a Ha uX nepedop mpu L~100 Genky He XBaTUT
¥ Beeil xu3Hu Beenennoii [4].

JlauHbIi1 00630p MOCBSIIIEH (GU3HYECKON TEOPUU CKOPOCTEH cCaMOOpTraHU3aliK («CBOPAYMBAHU») OCIKOB
— CKOpOCTEH, OXBAaThIBAIOUIMX (B 3aBUCHUMOCTH OT JUTMHBI IICTTH O€JIKa U BHEIIHHUX YCJIOBHIA) cBbIie 11 mo-
PSIIKOB BENTUYMHBI (pasinyue — Kak MEXIy XH3HbIO KoMapa U Bo3pactoM Bcerennoii). Oco0yio poib B
TeopuH [5, 6] urpaer cBsA3aHHBIN ¢ caMOOpaHu3anueil 0enKoB (Pa30BbIi MEPEX0]] «BCE-UIM-HUYCTO», aHAIIO-
TU4YHBIN (azoBomy nepexoay 1-ro pona [7, 8], 1 TOUKa TEPMOAMHAMHYECKOTO (M KHHETUYECKOT0) paBHOBE-
CHSI MOKIY «HATUBHOW» M «Pa3BepHYTOM» (hazamu OenkoBoi menu (rae Teopus MpuHUMAaeT HanboJiee mpo-
croii Bua). Teopusi, He UMEIOIIas IMOATOHOYHBIX IAPAMETPOB, MMOKA3bIBAET, YTO BPEMS CaMOOpPraHHM3aIUU
6enka pacter ¢ umHOM L ero uemn kak ~exp[(1:+0.5)L%*]x10 ne, 4o oyepumBacT, B XOPOLIEM COTTIACHH C
OTIBITOM, 3aBUCAIIMI OoT L nuama3zoH ckopocreld camoopraHu3amnuu OeykoB. Ta ke Teopus MpecKa3bIBacT
HaOJI0JaeMBI MAaKCUMAJIbHBIA pa3MepP «CIOCOOHBIX K CAMOCTOSITEIIBHOMY CBOPAaYMBAHUIO» OENKOB (1 Oe-
KOBBIX JJOMCHOB), MaKCUMAaJIbHBIN pa3Mep OeIKOB, CBOPAYMBAIOIIUXCS UCKIOYUTEIBHO 1101 TEPMOAMHAMH-
YECKUM (2 HE KMHETUYECKMM) KOHTPOJIEM, U JAMANa30H Pa3sMEpOB OEJIKOB U OEJIKOBBIX TOMEHOB, CBOpAUH-
BAIOLIKUXCA MOJ KHHETUYECKAM «KOHTPOJIEM UX CIIOKHOCTH.

Pabora 6b11a noanepxkana Poccuiickum Hayunbim @oHoM.

Jlureparypa

[1] C.B. Anfinsen, H.A. Scheraga. Experimental and theoretical aspects of protein folding. Adv. Protein Chem. 1975. 29. 205-
300.
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[[Ixosia MONOJBIX YUEHBIX ITu-21 (Rep_0179)

HaHomaTepManbl Ha OCHOBe rurneppa3BeTBI/IeHHbIX MOJINMEpPOB U
AeHOopMepoB Ana 6MoMeaAULUHCKUX MPUMEHEHUN

T.E. CyxanoBa

OI'VIT «HUUCK», Canxr-Ilerepoypr, 198035, I'ancanbckas yi., 1

on. nouma: tat_sukhanova@bk.ru

I'nneppasserBienHsle nonumepsl (I'PIT) u nenapumeps! npeactaBisioT coOOl BbICOKOPA3BETBICHHBIE
TpeXMepHbIe MaKpoMoJsieKynbl. Jlennpurononobnas HeperymspHas crpyktypa ['PII u perynsipnas moHo-
JHCTIepcHasl chepruvyecku CUMMETPHYHAs MM aCUMMETpPHYHas CTPYKTypa JACHAPUMEPOB, HAIUYHE BHYT-
PEHHUX MOJOCTEH M OOMJIME TEPMUHAIBHBIX (PYHKIMOHAIBHBIX TPYHN JOCTYIHBIX Ul MOIU(pHUKALMH,
HAJIEJSIeT 3TH MOJUMEPhl YHUKAIBHBIMU cBoicTBamMu. CoderaHue MOIH(YHKIMOHAIBHOCTH CO CTPYKTYp-
HBIMU OCOOCHHOCTSIMU, HU3KOH BSI3KOCTBIO, BBICOKOW PAacTBOPHUMOCTBIO U OMOCOBMECTUMOCTBIO ITO3BOJISIET
UCIIOJIb30BaTh UX B KAYECTBE MOJIEKYJISIPHBIX HAHOKOHTEHHEPOB IS IOCTABKU JIEKAPCTBEHHBIX IIPENApaTOB
(JIIT) 1 Gmostorm4ecku akTUBHBIX MOJICKYJI B KJIeTKH [1]. B mociennue roapl BeQyTcsi MHTEHCUBHBIC PAOOTHI
1o co3AaHui0 3((HEKTUBHBIX, HETOKCHYHBIX, JETPATUPYEMbIX, OMOJIOTUYECKH aKTUBHBIX KOMILIEKCOB, KO-
HBIOTaTOB, MOJIMIUIEKCOB M aCCOLMATOB Ha OCHOBE AcHApuMepoB U I'PII pasnnunbix reHepanuii 1uis peme-
HUS 3a]1a4 OMOJIOTUH, MEIUIMHBI, (PapMAKOJIOTUH, IUTOMUMETHYECKON XUMUHU, JUUIsl CO3/1aHUsI aHTUMUKPOO-
HBIX MaTepHajoB U OMouMuUKUHTA. [0 cpaBHEHMIO C JIMHEHHBIMU aHAJIOraMU JICHAPUTHBIE ITOJIUMEPHI Jie-
MOHCTPUPYIOT 00Jiee HU3KYIO TEKY4YeCTh M BHICOKYIO CTaOMIBHOCTH, @ KOMILJIEKCHI JIEHAPUTHBIA MOIMMEp-
JIIT uMeroT yIIy4dlIEeHHYI0 paCTBOPUMOCTb U YBEJIIMUYEHHBIH CPOK CITYKOBI.

B noxiage npuBoguTcs 00630p COBPEMEHHOTO COCTOSIHUSL MCCIICOBAHHUM U pa3padOTOK B 00IAaCTH cO3/1a-
HUS HOBBIX HaHOMarepuanoB Ha ocHoBe I'PII u nennpumepoB. OCHOBHOM aKLIEHT CelaH Ha IIPOrpecce B
00JTaCTH CTPYKTYpHO-MOP(OJIOTHIECKUX HCCIEOBAHUH, BO3MOKHOCTEH (YHKIIMOHAIU3AIMH, CIIOCOOHO-
CTH K CaMOOpraHu3aluu U (GOPMHUPOBAHUIO KOMIUIEKCOB BKJIFOUEHMS, a TAKXKe MOTEHIUAIbHBIX IPUMEHeE-
HUN B OMOMEIUIMHCKUX ILIEJIAX, O KOTOPBIX cOO0IIaNoch 3a nociueaHee necatuwierne. Ha naHHbI MOMEHT
HauOoJjiee H3yYEHHBIMH KJacCaMU JEHJAPUTHBIX IOJUMEpPOB SABIAOTCS noiauamugoamud (IIAMAM)-
JneHapuMepbl U runeppaspersieHHbll [ITAMAM, obnagaromue Xopolield pacTBOPUMOCTBIO B IMOJISIPHBIX
pPAacTBOPUTENAX, CHOCOOHOCTBIO K KOBaJIEHTHOMY KOHbIorupoBaHuio ¢ JIII m mpoHHKHOBEHMIO yepe3 re-
MaTosHUepannueckuil 0apbep [2]. OnHaKO, CPABHUTEIBHO BBICOKAs LIUTOTOKCUYHOCTh U PUCK OICOHHU3a-
11K, 00yCJIOBJIEHHbIE TOBEPXHOCTHBIMU KaTHOHHBIMH 3apsaMM, OTPaHUYMBAIOT MX HCIIOJIb30BAaHHUE B J0-
craBke JIII. Ot moGounsle 3((PeKTs MOKHO OCHAOUTH MyTEM 3allUThl WM MOKPHITUS IOBEPXHOCTU
I[TAMAM nonuMepaMmu, KOTOpbIE€ CIIOCOOHB! YMEHBIIUTH TOBEPXHOCTHBIE 3aPsi/ibl.

Hamu paspaborana crparerust moaudukanuu noepxHoctd [IAMAM ¢ KOHLIEBBIMH aMUHOTPYIIIaMH,
MO3BOJIAIOIAs SKPAaHUPOBATh KaTHOHHBIN 3aps]l IOBEPXHOCTH, YTO NPEAOTBPALLAET KIETOYHOE B3aUMOIEH-
CTBHUE WJIM OCYIIECTBIISET e€ro B 3aBucuMOCTH oT pH cpeast [3]. g »tux ueneit wcrnons3oBaiiu pH-
YyBCTBUTEIHHOE MPOU3BOIHOE XUTO3aHA - IBUTTEP-MOHHBIA xUT03aH (ZWC), monydyeHHbIH MyTeM KOHB-
IOTUPOBAHUS SHTAPHOTO aHTUPU/A C IEPBUYHBIMU aMUHAMM XUTO3aHA, UMEIOUTUMH OTPHULIATENbHBIN 3aps
IIPY OTHOCUTENBHO BBICOKOM pH 1 momnokurenbHbIi 3apsa npu Hu3koM pH. B xucnoit cpene ZWC uzmens-
€T 3apsj U TepsieT 3alUTHYI0 PpyHKuuio, Tak yTo [ITAMAM-nenapumepsl, 3arpy>kKeHHbIE XUMHUOTEPANEeBTH-
YeckUM ImpenaparoM S-propypammiiom (5-OY), Moryr cBOOOAHO B3aUMOJEHCTBOBATH C OIyXOJIEBBIMU
kineTkaMu. Ouenka 3¢ dextuBHOCTH MHKancynupoBanus (OU,%) npenapara 5-®V nokaszana, yto DU us3-
mensiercs oT 100 no 72,5% B 3aBUCMMOCTH OT yclI0OBUM noaydeHus komiuiekcoB ZWC-ITAMAM.

B noxnane OynyT mMcnosib30BaHbI KaK MaTepHasibl BEIYIIMX HAayUHBIX TPYMIN W3 pa3HbIX CTpaH, Tak U
JTaHHbIe, MOJyYeHHbIE B HAyYHOW TpyIle aBTOpa JOKJIAJa B IPOLECCE BHIMOJIHEHUS PadOT MO rpaHTaM
PODOU Nel17-53-61026 Eruner_a u ®onna Hayku, Texaonoruu u naHOBarmii STIFA No.26599.
Jlutreparypa
[1] Y. Zheng, S. Li, Z. Weng, C. Gao. Chem. Soc. Rev. 2015. 44 (4091-4130)

[2] R. Esfand, D.A. Tomalia. Drug Discov. Today. 2001. Vol. 6, N0.8 (427-436)

[3] E.H. Ahmed, A.E. Abdelhamid, M.E. Vylegzhanina, A.Ya. Volkov, T.E. Sukhanova, M.M.H. Ayoub. Polymer Bulletin. 2020.
https://doi.org/10.1007/s00289-020-03495-8
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[[Ixosia MONOJBIX YUEHBIX ITu-31 (Rep_0120)
Mathematical Modelling of Addictive Disorder

Boris Gutkin

Ecole Normale Superieure Paris

Higher School of Economics, Moscow

Current addiction theories diverge and depict cocaine addiction as a disorder of either reinforcement
learning or hedonic homeostatic regulation. The learning-based theories, in particular, suggests that addic-
tion results from transition from a voluntary and goal-directed, to a habitual decision process. Underlying all
of these computational theories is the central role of the dopaminergic system signaling reward information.
Under cocaine, as under other addictive drugs, this signaling is pathologically influenced by the pharmaco-
logical action of the drug.

I will show a computational theory of addiction that integrates the brain reinforcement learning and he-
donic homeostatic regulation systems. As opposed to habit-based theories, we postulate that in addicts, a
goal-directed planning system remains in charge of fulfilling drug-related homeostatic needs of the organ-
ism, while drugs gradually modify the need structure, as well as associative learning mechanisms. Formal
mathematical modeling and simulation, as well as cocaine self-administration paradigm in rats are com-
bined to test key predictions of our theory.

Simulations show that our theory accounts for key behavioral and neurobiological features of addiction,
most notably, escalation of cocaine use, drug-primed craving and relapse, individual differences underlying
susceptibility to addiction. The theory also generates unique predictions about cocaine self-administration
behavior in rats that are confirmed by new experimental results. | will also discuss the limitations of previ-
ous theories, particularly that viewing addiction as a habit-based disorder can be fundamentally inconsistent
with certain aspect of addiction.

Acknowledgement: This work was performed as a part of the Basic Science Research Program of the
Higher School of Economics.
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[[Ixosia MONOJBIX YUEHBIX ITu-41 (Rep_0188)

Neuronal Properties and Their Effects on Cortical Functioning
Lyle Graham

Centre Giovanni Borelli - CNRS UMR 9010, U. de Paris

on. nouma: lylejgraham@gmail.com

Neural processing in the brain relies on two basic elements: First, the intrinsic properties of neurons that
allow processing of synaptic input from other neurons, and generation of action po-tentials as the computa-
tional result; second, the network of excitatory and inhibitory pathways of a complexity orders of magnitude
greater than any humans have created. How these elements interact to make the brain work is a fundamental
goal of systems neuroscience, addressing such questions as to the neuronal code, and how specific biophysi-
cal mechanisms may provide thera-peutic candidates for neuropathophysiology.
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[lepuoanueckas 3JeKTpUUECKas aKTUBHOCTh MO3ra HaxoJIUTCS B (DOKyce BHUMaHHUS HEHPOHAYKH C MO-
MEHTa TMEPBBIX 3JEKTpOdHIeanTorpadhuIecKux uccieqoBanmii. K HaCTOAIEMy MOMEHTY 3Ta MepHOIUuYC-
CKasl aKTUBHOCTb pa3/IeNiIeTCs Ha HECKOJbKO (DYHKIMOHAIBHBIX quana3zoHoB. Hampumep, koneGaHus B anb-
¢a auanazone (8—12 I'ty) — XapakTepHbIH IpH3HAK CIIOKOMHOT'O 0OJPCTBOBAHHMS, PUTM B JICJIbTa-AHaa30He
(0.5-4 T'tr) mosIBISIETCS] UCKITIOYMTENBHO B TIIyOOKOM MEJICHHO-BOJIHOBOM CHE, @ aKTHBHOCTh B IIIMPOKOM
ramma-auana3osne (25-140 I'n) accouunpoBaHa ¢ KOTHUTUBHOM JesTesbHOCThI0. HecMoTps Ha To, 4TO me-
pHoauYecKasi akTUBHOCTb MCCIIEIYeTCsl M 3aIIUChIBAETCS YK€ OOJIbIIIE CTa JIET, HA HACTOSIIIUKA MOMEHT Jlaxke
MEXaHU3MBbI €€ TeHEPALIUU SIBJISIIOTCS TOBOJOM JIJISl aKTUBHBIX JUCKYCCUH U TUIIOTE3.

B 3100t nekuuu s pacckaxy o0 OJHOM U3 BO3MOXKHBIX MEXaHHM3MOB 'aMMa OCLMJUISILIUIA U O POJIU pe3o-
HUPYIONINX TOPMO3HBIX HEUPOHOB B T€HEPALIUU 3TOTO PUTMA. DTOT MEXaHU3M ObUT HAl/ICH CHadaja B Ma-
TEMaTHUYeCKON MOJEINH, a 3aTeM MOJATBEPK/IEH SKCIIEPUMEHTAILHO MIPU TMOIBITKE OTBETUTh HAa CPABHUTEb-
HO 0€300MIHBIN BOIIPOC: «KAK PEAbHBIC TOPMO3HBIC HEHPOHBI YXUTPSIFOTCS MOAJIEPKUBATh BRICOKYIO CHH-
XPOHU3AIMIO U BOBJICYEHHOCTh B raMMa PUTM IPHU BBICOKOW TE€TEPOT€HHOCTH CETU U JTUHAMUYECKHX IIY-
Max». Panee cyiecTBoBaBIIre MAaTEMAaTHYECKHE U BBIYUCIIUTEIILHBIC MOICIIN TTO3BOJISUIH, HAIPUMEDP, UMETh
BBICOKYIO CHHXPOHH3AIMIO0 U BOBJICYEHHOCTh TOJILKO B TOMOT'€HHON CETH, WJIK OBbUIM YCTOWYMBBIMU K IIY-
MaM M TeTEepPOreHHOCTH, HO MOKAa3bIBAIM PA3PEKEHHYIO aKTUBHOCTh M HU3KYIO BOBJICUEHHOCTh. Konebanus
B CETH PE30HUPYIOIINX TOPMO3HBIX HEHPOHOB MMEIOT 00a 3KCIEPUMEHTAIBHO OOHAPYKEHHBIX CBOMCTBA U
YCTOMYMBBI K T€TEPOTeHHOCTH U IIyMaM. bosee neraibHOe MOACIUPOBAHUE MTOKA3aJI0, YTO CETH C JIAaHHBIM
TUTIOM KOJIe0aHMW CIOCOOHBI K aBTOKJIACTEPHU3AIMH, YTO MEPEKII0YaeT CETeBble KOJeOaHUA ¢ HHU3KOYa-
CTOTHOTO TamMa-auana3ona (25-50 I'm) ma BeicokouacToTHBIN (60—140 I'r). MccnenoBanue HEWpoOHHON
JTUHAMHUKHU Ha (a30BOM IUIOCKOCTH W aHAIM3 KpHUBBIX (azoBoro copoca (phase-resetting curve) mo3BojsioT
MpeICKa3aTh U OOBICHUTH AKTUBHOCTh HEHPOHHOW CETH MPH PA3JIMIHBIX BEIMUYNHAX TOPMO3HO-TOPMO3HBIX
cBs3eil. Mbl 3aKOHYUM PAcCMOTPEHHUEM ONTHMAIBHBIX YCIOBHM AJS ABYX OCHOBHBIX THIIOB TOPMO3HBIX
HEHWPOHOB, MPHU KOTOPHIX CETh ONTUMAILHO BOBJICUCHA U CHHXPOHU3UPOBAHA.
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Learning in the brain is mediated by changes of synapses — synaptic plasticity. Associative learning is
mediated by Hebbian-type plasticity: strengthening of synapses that consistently and repeatedly contribute
to firing of the postsynaptic neuron, and, by extension, weakening of synapses that do not contribute.
However, Hebbian-type rules impose a positive feedback on synaptic weight changes. Synapses that are
strengthened become more likely to evoke spikes, and thus to be further strengthened, and those weakened
become more likely to be further weakened. This positive feedback makes learning systems equipped with
Hebbian-type rules unstable and prone to runaway dynamics. Indeed, the need for mechanism(s) which con-
strain the tendency for runaway dynamics has been well-articulated by theoretical and modeling studies.
These studies also revealed that Hebbian-type rules support only weak synaptic competition and fail to me-
diate learning to discriminate subtle differences in input patterns. Biological learning systems do not have
these drawbacks, implying the existence of additional mechanisms. However, biological basis of such
mechanisms remains elusive.

I will present experimental evidence for a novel form of heterosynaptic plasticity — weight-dependent
heterosynaptic plasticity, and results of computational analysis of features that it introduces to learning neu-
ronal models. | will argue that weight-dependent heterosynaptic plasticity represents a strong candidate to
fulfill theoretically predicted roles of maintaining synaptic homeostasis and reinforcing synaptic competi-
tion. Finally, I will consider examples of bi-directional interaction between computer model simulations and
biological experiments as a combined approach to study mechanisms of learning in the brain.
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BuoumMmnenaHcHaa cnekTpockonusa: ot TepmeHa o Giaever

J. CTlePIHl, A A. A6CJ'II/IT1, M.D. He6ez[eBa1, M.B. HI/IKOJ‘IaeBZ, A K. EMCJ‘IBHHOBg, M.B. I[y6HHa4
'CH6AY um. XK. J. Andéposa, 194021, Canxr-IlerepOypr, yimna Xionusa, 1. 8, K. 3, Jur. A
’UD®B PAH nwm. Ceuenosa, 194223, Pocens, T. Cankr-IletepOypr, mpocnekt Topesa, 1. 44
[ICIIGrMY um. akax. WL.I1. [Tasiosa, 197022, . Cankr-IlerepOypr, yn. JIsBa Toncroro, 1. 6-8
*®T'YII «Toc. HUM OUB» ®MBA Poccun, 197110 Pocens, Cankr-IletepOypr, [lynoxckas yi., 1. 7
o, nouma: Stu87@ya.ru, anna.abelit@gmail.com

Hacrosmas 0630pHO-HccnenoBarenbekas padoTa MocBsAleHa KaK OCHOBAM AJIEKTPUYECKOM MMIIEIaHC-
Hol crniektpockonuu (DWC) xuBoif MaTepuu, TaK M MOCIEAHUM JOCTHKEHHUAM B OOJIACTH €€ TPUMEHEHUS
JUIsL MEIULMHBL, QapMakonoruu, Ouonorun u Ouocencopuku [1]. Jlokmaa cOCTOUT M3 YETHIpEX YacTew.
[lepBas wacTp npencTaBiseT co00il KpaTKUil SKCKypc B UCTOpHIO pa3BuTHs 6moOVIC u ee mpuilokeHui, y
HMCTOKOB KOTOPBIX CTOSJI BBIAAIONIUNCS COBETCKMU M poccuiickuil pusuk u uzoodperarens JI.C. Tepmen u
KOTOpBIC CETOJHS, B 4acTHOCTH, mpenctabieHbl TexHoiorueit ECIS (electrical cell-substrate impedance
sensing, UMIEAAHCHOE 30HAUPOBAHKUE KJIETOUYHOMN MOIMYJISIIMK), MPEIIoKEHHOW HOOENEeBCKUM JlaypeaToM
Ivar Giaever [2-4]. Bropas 4acTh JaHHOTO JIOKJIaja MOCBSIICHA TEOPETUUECKUM OocHOBaM O0uoDUC, B ToM
ymciie Moaenu Giaever-Keese, KOTopasi ONMCHIBA€T CBOWCTBA KOHTAKTa METAILI/JIEKTPONIUT/KIeTKa. TpeThbs
4acTh COACPXKUT OMHMCAHUE KAaK KIACCHYECKHX M3MEPHUTEIBHBIX METO/0B, MpuMeHseMbIX B 0noDVC, Tak u
COBPEMEHHBIX 3KCHEPHUMEHTAIbHBIX MOAXO0/0B K M3MEpPEHHIO OMoMMIIeJaHCca TakuX Kak MocT Berberian-
Cole, BeicokockopocTHas Pypre-DUMC u BbICOKOCKOpOCTHasE U momexoyctoiiunBas OWC Ha ocHOBE ajan-
TUBHOU GuibTpanuu [5-6]. 3aBepiraeTcs JoKIaa YSTBEPTOU YaCcThiO, MOCBSIIICHHON Pa3IMUYHBIM MPUIIOKE-
HUSM coBpeMeHHOH 0noDMC, KOTOphIE BKIIFOYAIOT B CE0sI MCCIICIOBAHUE OJMHOYHBIX KIETOK M KIECTOYHBIX
MOIYJISIIUM, TUAarHOCTUKY PAaKOBBIX, MH(PEKIMOHHBIX U BUPYCHBIX 3a00JIeBaHUI, XapaKTepH3alulo OnoMa-
TEpUAIOB, HEUPOIIPOTE30B M KOCTHBIX UMILIAHTOB, UMIIEJAHCHYIO Kapauorpaduio u Tomorpaduio, a TaKxke
co3aHue OMOCEHCOPOB, B TOM 4Hclie IuToceHCOopoB Ha ocHOBe ECIS — 6M031eKTpOHHBIX MPUOOPOB, UyB-
CTBUTEIIBHBIM 3JIEMEHTOM KOTOPBIX SIBJISIOTCS JKUBBIC KJIETKH IN Vitro [1,7]. JlomomHUTENBEHO B 3aKITIOYH-
TEIbHON YacTH JIOKJIana 00CYkKIaloTCs MEePCHEeKTUBBI I HOBBIX MpuioxeHuit 6uoOUC u nyTu ee nanib-
HEHIIEero pa3BUTHUs, KOTOPBIE IO3BOJIAT B OYYIIEM PELIUTh P AKTYalIbHBIX 3a/1a4 OMOJIOTMH U METUIMHBI,
CBSI3aHHBIX, B YACTHOCTH, C O0OPHOOI MPOTUB BUPYCHBIX U PAKOBBIX 3a00IEBaHUII.

Pabora BrimonHeHa npu noaaep:kke Munucrepcrea O6pazoanus u Hayku (NeFSRM-2020-0006).
Jlureparypa
[1] Stupin, D. D., Kuzina, E. A., Abelit, A. A., Emelyanov, A. E., Nikolaev, D. M., Ryazantsev, M. N., Koniakhin, S. V. u Dubi-

na, M. V. . Bio-Impedance Spectroscopy: Basics and Applications ACS Biomaterials Science and Engineering 2021, 7, 6, 1962—
1986

[2] Theremin, Leon S., and Oleg Petrishev. "The design of a musical instrument based on cathode relays." 1996 Leonardo Music
Journal 6.1 (1996): 49-50.

[3] Wegener, Joachim, Charles R. Keese, and Ivar Giaever. "Electric cell-substrate impedance sensing (ECIS) as a noninvasive
means to monitor the Kinetics of cell spreading to artificial surfaces." 2000 Experimental cell research 259.1 158-166.

[4] Jiang, Wen G., ed. Electric cell-substrate impedance sensing and cancer metastasis. Vol. 17. Springer Science & Business
Media, 2012.

[5] Chang, Byoung-Yong, and Su-Moon Park. "Electrochemical impedance spectroscopy.” 2010 Annual Review of Analytical
Chemistry 3 207-229.
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[7] Liu, Qingjun, and Ping Wang. Cell-based biosensors: principles and applications. Artech House, 2009.
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LlenTp uccnenoBaHU MOJEKYJISPHBIX MEXaHU3MOB CTapeHUs U BO3PACTHBIX 3a0osieBaHUN, MOCKOBCKHIA
Ousuko-Texunueckuit Uuctutyt (Hanmonansusiii MccnenoBaTenbckuil Y HUBEPCUTET)

an.nouma: aleksei.alekseev@phystech.edu

OnToreHeTHKa — 3TO COBPEMEHHAsI TEXHOJOTHS, KOTOpasi JaéT BO3MOXXHOCTh KOHTPOJIUPOBATH (hU3HO-
JIOTHYECKOE COCTOSIHUE KJIETOK KUBOTO OpraHu3ma rpu momoiiu ceera [1]. B 2021 roay ona BriepBsie mo3-
BOJIMJIA YaCTUYHO BEPHYTH 3PCHHUE MAIUEHTY, KOTOPBIM MOJOBUHY KM3HU OBLI CJIEM M3-3a IETEHEPATHBHOTO
3aboneBanus cerdatku [2]. [IoMuMO 3TOro, ONTOreHETUYECKHE WHCTPYMEHTHI HALIUTH IIMPOKOE MPUMEHE-
nue B m3ydennn mosra [3]. Takoit ycnex B HeiipoHaykax 00eCeYeH BBICOKOW IMPOCTPAHCTBEHHOW U Bpe-
MEHHOM TOYHOCTBIO aKTUBAIIMM HEHPOHOB, KOTOPYIO MO3BOJISIOT IOCTUYh MUKPOOHBIE POJIOIICUHBI — TJIaB-
HbIe HHCTPYMEHTHI ontoreHeTuku [4], [5]. B cBoeii nekuuu s moapoOHO pacCKaxKy O pa3pabOTKe TaKUX MH-
CTPYMEHTOB, O TOM KaKHe€ WHCTPYMEHTHI OBUIM CO3JIaHBI K HACTOSIIEMY MOMEHTY U KaKhe BO3MOXHOCTHU
JUISL UCTIONIb30BaHUsl B HEHpOHayKaxX U OMOMEIUIIMHE OHU OTKPBIBAIOT. Takke sl CKaKy O HEKOTOPBIX TEKY-
IIMX OTPAHMYCHUSX ONTOTCHETHUKH, KOTOPhIE MOXKHO OyIeT MpeoioseTh Omaromaps pa3paboTKe WHCTPY-
MEHTOB C HOBBIMHM YHUKAJIbHBIMH CBOMCTBaMHU.

Jlureparypa
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[4] G. Nagel et al., “Channelrhodopsin-2, a directly light-gated cation-selective membrane channel,” Proc. Natl. Acad. Sci., vol.
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[5] E. S. Boyden, F. Zhang, E. Bamberg, G. Nagel, and K. Deisseroth, “Millisecond-timescale, genetically targeted optical control
of neural activity,” Nat. Neurosci., vol. 8, no. 9, pp. 1263-1268, Sep. 2005, doi: 10.1038/nn1525.
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OxoTa Ha BUPYCbl MeTOAaMUN MOJIEeKYyJIApHOro mogesimpoBaHus.

aTtaka Ha SARS-CoV-2

C.C. bopuceBuu
Ydumcknii uactutryt xumun Y UL PAH, Yda, 450074, IIpocnekt OkTsi6ps, 71
on. nouma: sophiamonrel@gmail.com

SARS-CoV-2 npencraBiser 3HAYUTEIBHYIO YTPO3Y HE TOJIBKO JIJIsl )KU3HH M 37J0pPOBbs HaCcEJIEHUS Halleh
MJIAHEThI, HO U HEraTUBHO BJIMAET HA MUPOBYIO SKOHOMHUKY B II€JIOM. MexXayHapoIHbIE YCUIIUS IO MOJaB-
JICHUIO TIPOJIOJKAOIICHCA TaHAEMHUH BECbMa CyIIeCTBEHHBI. J[1s1 G0phObI ¢ BUPYCHBIMHU 3a00JICBaHUSIMU
YyelloBeKa CYIECTBYET HECKOIbKO cTpareruil. [lepBas — 310 npoduuiakTrka 3a001eBaHusl, B KOTOPOE BXOAUT
BaKIMHAIIUS ¥ KOMIUJICKC CAHUTAPHO-IMHICMUYCCKUX MEPONpHUsTH. B OONBIIMHCTBE CTpaH MUpa ykKe
MPOUCXOIUT BaKIIMHAIWS HACEICHUS U 3TO JIae€T HaM HaJeX]ly Ha COKpallleHUEe CPOKOB maHaeMuu. OqHaKo
npUMep MUPOKOW BakiuHaiuu [1] jrogell mpOTHB BUpyca TPHIINA, MOKA3bIBACT, YTO BCETAa CYIIECTBYET
HEKOTOpasi IpyIIa MalyueHTOB, s KOTOPHIX BaKIIMHUPOBAHHE HEBO3MOKHO MO PSAAY MEAUIIMHCKUX MPOTH-
BOTIOKa3aHUH. AJbTEpHATHBON MPOMUIAKTHICCKON BaKIIMHAIIMN MOXKET OBITh MCIOJIb30BaHUE crienuduye-
CKUX aHTUBHUPYCHBIX MIPEMapaToB.

i pa3pabOTKU CTpaTeruu TMOWCKA MOTCHIUATBHBIX MPOTHUBO-
BHUPYCHBIX MpenapaToB HEOOXOAUMO MOHUMATh CTPOCHUE BUpYCa U
€ro KU3HEHHBIM HUKJI. BUpHOH KOpOHaBUpPYCa, NOKPBITHIN MU -
HOI 0o0onoukoii, umeer chepouanyo dopmy, pazmepom 80-200
HM. B BUpYCHBIN KallCuJl 3aKJIFOYEH HYKJeOoKarncuj (puOOHYyKIIeOo-
MPOTEUH), KOTOPBIN CONEPKUT BUPYCHBIH reHoM. Kak mpasuiio [2]
KOPOHABHPYCHI COCTOSAT M3 KAaHOHMYECKOTO Ha0opa YEeTBIPpEX OcC-
HOBHBIX CTPYKTYPHBIX OENKOB: TNIMKOIPOTEWHA MM MOBEPXHOCT-
HBIX crHaik-6enkoB (S), marpukcHoro (M) u obonouku (E), xax-
JBIA M3 KOTOPBIX HAXOAUTCS B JUMHUAHON 000JI0YKE BUpYyca U HYK-
neokarncuaHoro 6enka (N), KOTopblii 00pa3yeT KOMILIEKC C TeHETH-
YeCKUM MarepuasioM BHUpyca. Kakaplii 3Tam KU3HEHHOTO IHUKIA
BHpYCa MOXET ObITh MOTCHI[MATHHOM MUIIEHBIO VISl JIEKAPCTBEH-
Puc. 1. Atomaphas Mozenb KopoHasupyca HOM Tepanuu. KopoHaBMpyChl MCIOIB3YIOT HIMPOKHUH CIIEKTP pe-
SARS-CoV-2: marepuan u3 Bukunenun — jrenropoB 1uisl NPOHUKHOBEHMSI B KJIETKU-MuIneHH. Craiik Oenok
CBOGO/HOM SHIMICIOE N, SARS-CoV-2 ceaseiBaercs ceouMm RBD ¢ ACE-2 ¢ BICOKHM cpoJI-

ctBoM. Teopernuecku Bzaumozeiicteue ACE-2 u RBD moxHO 3a-
OJIOKMPOBATH, ITYTEM CBSI3bIBAHHS BBIIICOMUCAHHBIX (DYHKIIMOHAIBHBIX aMHHOKHCIOTHBIX OCTATKOB peller-
TOpa W/UIU JJOMEHA C TIOTEHIIMAIBHO OMOJOTHYECKH aKTUBHOM MOJIEKYIIOH, U TEM CaMbIM OCTAaHOBHUTH IPO-
HUKHOBEHHE BUpyca. ITo xopoias crparerus. B [2] onucansl cHHTETHYECKHE TIENTH/IBI, MOHOKJIMHAIbHBIC
aHTUTENla W XHMEpHbIe OCNKHM KOTOpBhIE XapaKTepU3YIOTCS BBICOKOW adPUHHOCTBIO K perenTop-
CBSI3BIBAIOIIIEMY JIOMEHY crnaiik Oenka. [lo psay nmpuyuH nenTUAHBIE MHTHOUTOPHI 00JIaIat0T PsIZIOM HEZo-
CTaTKOB, O'PAaHMYHMBAIOIINX WX UCIIOJH30BAHHs B KA4eCTBE JIEKAPCTBEHHBIX mpemnapatoB [2, 3]. YuuteiBas
9TO, TIOMCK HU3KOMOJIEKYJISIPHBIX IPENapaToB, KOTOPbIE MOTYT JHOO MPEMSITCTBOBATH B3aUMOICHCTBUIO
RBD ¢ ACE-2, 1160 BIUATh Ha CTa0MIBHOCTH YK€ 00pa30BaBIIETOCS KOMILIEKCA, SIBISIETCS BEChbMa aKTy-
alLHOH 3aaueil.
Jlutreparypa
[1] D.V. Jefferson et al. Cochrane Database of Systematic Reviews. 2018. 2. 1-181.
[2] A.C. Walls et al. Cell. 2020. 180. 281-292.
[3] S. Xiu et al. J. Med. Chem. 2020. 63. 12256-12274.
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JKcnepumMmeHTarnbHoe 060CHOBaHMNe NPUMEHeHUs rens
PeAKOCLUUTbLIX aKPUMOoBbLIX NOfIMMepoB C NPpUpoaAHbLIMU
aHTVIMVIKpOGHbIMVI nenTtngamum B rnne4eHM norpaHNYHbLIX OXKOroB
KOXMU

0.0. 3aBop0THm711, A.B. CeMI/Irna3OBl, E.B. 3I/IHOBI>CB1, J.B. KOCTﬂKOBl'Z, IL.K. KprJ'IOBl

! CI1IB HUY CII um U.U. Ixanemumze, Cankt-IletepOypr,192242, bynanemrckas yi., 1. 3, auT. A.
2 CIIery, Cankr-IlerepOypr, 199034, Yauepcurerckas Hao., 1. 7-9.

a11. moura: kosdv@list.ru

Heab ucciaegoBanmus. DKCIEepUMEHTAIbHAA OLEHKAa 3()PEKTUBHOCTU Trefsi PeIKOCHIUTHIX aKPHIOBBIX
MOJIMMEPOB C TMPUPOTHBIMA aHTUMUKPOOHBIMH TIENTHIAMHU Ha pa3pad0TaHHOW MOJIETN 0KOTOBOW PAHBI.

Marepuanasl uW  MeTOAbl. OKCIEPUMEHTAIBHOE  HCCIEIOBAHUE  BBINOJIHEHO B  HAy4HO-
UCCIIeIOBAaTEeNbCKOM  abopaTtopun skcrnepuMmentanbHol  xupypruu  HUL[ OI'BOY BO  «Cankr-
[TerepOyprckuii TOCymapCTBEHHBIM MEIUATPUYCCKUN MEIMIMHCKUN yHHBepcuteTr» M3 P®. B pabory
BKITIOYeHO 40 MenKuX 1ab0opaTOPHBIX KUBOTHBIX (KpbIC) o0oero moja tuHun Wistar maccoii ot 220 1o 240
T., KOTOpbIe ObLIN pa3JeNieHbl pa3felieHbl Ha 4-€ TPYIIbI B 3aBUCUMOCTH OT BRIOPAHHOTO METOa JeUeHUSI:
KOHTpOJIb (0€3 JieueHus ), BIaKHO-BBICHIXAIOIIME MOBS3KU C PacCTBOPOM aHTHCENTHKA (M0J0NUpOH), Ma3b
JIEBOMEKOJIb, T'ellb PEIKOCIIUTHIX aKPUIOBBIX MOJIMMEPOB C MPUPOJAHBIMU AHTUMUKPOOHBIMH MENTHIAMU.
O2or KOKH MOJEIUPOBAJICSA IO COOCTBEHHON OpUIMHAIILHON MeToauKe. Pe3ynbTaThl MIIaHUMETPUUYECKOTO
¥ MUKPOOHOJIOTHYECKOTO METOJIOB HCCIE0BAHUS OIICHUBAIIUCH Ha 4-¢, 7-¢, 14-¢ u 28-e CyTKH.

Pe3yabTaThl. YCTaHOBJICHO, YTO NPUMEHEHHE TeJsl PEAKOCHIMTHIX aKPHUJIOBBIX MOJMMEPOB 00Janano
Hanbosee BBIPAKEHHBIM PaHO3KUBIAIOMUM 3(()EKTOM Ha BCeX KOHTPOJBHBIX TOYKaxX HcciemoBaHusa. K
MCXOJly TIEpBON HeNenn HaOMI0IeHUs TUIONIAlb SKCIIEPUMEHTAIIBHBIX paH cokpaTmiack Ha 15,7% (p<0,05)
OoJblle, M0 CpaBHEHUIO ¢ KOHTposieM. Ha 14-e u 21-e cyTku JaHHBINA MOKa3aTeidb yBENUYHIICS, COOTBET-
CTBEHHO, 110 57,5% u 82,2% OTHOCUTENBHO TPYIIHbI KUBOTHBIX O€3 seueHust. K 28 cyTkam miomanb 05o-
roBo# panbl coctaBuia aunib 0,3 cM2, uyto Ha 92,1% (p<0,01), 86,9% (p<0,05), 81,2% (p<0,05) meHsbI1IE 11O
CPaBHEHMIO C KOHTPOJIEM, BJIa)KHO-BBICHIXAIOIMMU MOBSI3KAMU U Ma3blO JIEBOMEKOJb. Pe3ynbTaTsl MUKpO-
OMOJIOTHYECKOTO UCCIIEIOBAHMSI MTPOJIEMOHCTPUPOBAIM COTIOCTABUMBINM OaKTEepULIUIHBINA YD (dEKT Tens pel-
KOCIIUTBHIX aKPHUJIOBBIX TOJUMEPOB C MPUPOTHBIMA AaHTUMHUKPOOHBIMH TIENTHIAMU U BBICOKO3((PEKTUBHBIM
AHTHUCENITUYECKUM HOJACOoAepkKaluM MpenapatoMm (Mogomupon). 30Ha 3aaepkku pocta Staphylococcus
aureus 209P cocraBuia, cooTBeTCTBeHHO, 34,9 MM 1 38,6 MM. JIJ1st TPYIITIBI )KUBOTHBIX C IPUMEHEHUEM Ma-
3 JIEBOMEKOIb JIaHHBIM MOKa3aTenb coCTaBuI Juiib 15,8 mm. [Ipu ncnonb30BaHUN aHAIM3UPYEMOTO TH-
pOTEIEBOr0 PAHEBOTO MOKPBITHS TaKXKe OBLIM OTMEUEHBI MUHUMAIIBHBIE TTOKA3aTeN YacTOThl HH()EKIIHOH-
HBIX OCTIOKHEHHUH U JIEeTaTbHOCTH.

BoiBoa. Takum 00pa3oM, TUAPOTENTh PEAKOCIIUTHIX aKPHJIOBBIX MOJIMMEPOB C MPHPOJIHBIMA aHTHMHK-
POOHBIMU TIENTHIAMU MO3BOJISIET 3alIUTUTh PaHy OT BO3JCHCTBUS OaKkTepHuaaIbHOW MUKPOMIOPHI U CO31aTh
ONTHUMAJIbHBIE YCJIOBUS JJISl CTUMYJISIUU pelapaTUBHBIX criocoOHOcTel opraHu3Ma. BHenpenue paszpabo-
TaHHOW METOAMKH MPUMEHEHUS JaHHOTO PAHO3KUBISIONIETO CPEJICTBA B AITOPUTM OKa3aHUS MEIULIH-
CKOH IMOMOIIM TIOCTPAIABIINM C TIOBEPXHOCTHBIMU M ITOTPAHUYHBIMHU 0)KOTaMH KOXH ITO3BOJIUT YIyUIIHTh
pE3yNbTaThI JICUCHUS TAKOW KaTeropuu 000X KEHHBIX.
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NMaHgemuna KopoHaBMpyca Kak Hay4YHO-nonuTu4yeckas npobnema
(Barnsag domsunka-npoceccuoHana)

M.1. Amycss|

OTU um. A.®. Uodde, Cankr-IlerepOypr, 194021, [Tonutexauueckas, 26
Racah Institute of Physics, Hebrew University, Jerusalem, 91904, Israel
a1. nouma: Miron.Amusia@mail.ioffe.ru

[Tannemust kKopoHaBHpyca - IepBasi KpyIHasi 1 MaccoBasi 00Je3Hb 3a 0oJiee 4eM CTO MmocieqHux jeT. B eé
X0/JIe OTPA3UIINCH JTOCTHIKEHUS U HEJOCTATKU Pa3BUTHS MEAUIIMHBI U B3aMMOACHCTBYIONINX C HEl obnacTei
HAyKH — XUMUH, OMoJoruy, Gpu3nku, MatemMatuku. E€ xo/, pa3Hblil B cTpaHax ¢ pa3HbIMHU MOJUTUYECKUMHU
CHUCTEMaMH, OTPa3UJI TECHYIO B3aUMOCBS3b MAHEMUU U TTOJIUTUKH.

1. OGcyxnaerca mpoucXoxaeHre 3a00IeBaHusl U IMYTH €ro paclpoOCTPaHEHHUs, OT MepBOro oduIraIb-
HOr0 OOHApYKEHHUsS JI0 Mepexo/a K CTaJud HEKOHTPOJIMPYEMOIro pocTa yucia 3aboieBmux. [IpoBoautcs
CpaBHEHHUE C IPYTUMHU COBPEMEHHBIMU MAaCCOBBIMU 3a00JIEBAaHUSIMU U UCTOUHUKAMHU TUOEIH JIt01eH.

2. TlpocnexuBaeTcss BOJTHOOOPA3HBIM XOJ pa3BUTHs MaHACMHH B Pa3HBIX CTPaHAX MHpa B Mpeaenax
roja ¢ Havana 3aboneBaHusimu - Puc.l. Otu Bon-
Hbl B MIpUMEpax pa3HbIX, OCOOCHHO HEOOJBIINX
CTpaH, CMAa3bIBAIOTCS BIUSHUEM MOIUTUYECKUX
MOTHBOB, OMNPEICIAIONINX JICUCTBUS BJIACTEil.
OO6cyxnalTcs BOIMPOCH MOJEIUPOBAHUS XO0Ja

Daily New Cases Daily Deaths

Data a

{ ' ‘ TaHCMHH.
4 Wi
o A 3. OOcyxaarTcs BCKpPBITBIE OCOOCHHOCTH
y : JAHHOTO 3a00JICBaHMS, JETAIOIIETO €ro COBEp-

IIICHHO HOBBIM B MHUPOBOI mpaktuke. O0Cyxaa-
IOTCSl TIPUMEHSIBIIMECS U HMCIOJIb3yeMbIe ceidac
MoAX0/Ibl B 00prOe ¢ maHaeMuel, B MONBITKE OI-
TUMHU3UPOBATh €€ XOJ, CoueTass MUHHUMM3AIUIO
CMEpPTHOCTH U yiepOa 3KOHOMUKe. JleMOHCTpH-
pyercsi, Kakue 0COOCHHOCTH BHOCSIT HOBBIE CpeEJI-

-~ 7-day moving average - 7-day moving average

Puc. 1. HoBble mHGUIIPOBAHUS I CMEPTH B MUPE, TI0 THSIM.

CTBa KOMMYHUKAIIUN B X071 OOpbOBI ¢ TaHAEMUEH.

4. OO0CHOBBIBAa€TCS, YTO MPABUIBHON U ONTHUMAaJIbHOM cTpaTeruei 0OpbObI SIBIISIETCS JIOKAIbHBIN B ca-
MOM Hayalle, UM COBEPIIEHHO CTPOTH M BCEOOIINH, 30HATBHBIA MK J1aXe OOIIErocy1apCTBeHHbIN, eClu
HayaJio yMylieHo, kapaHTuH. OOOCHOBBIBAETCS, UTO KapaHTHUH HE TOJILKO 0OJierdyaer Harpy3ky Ha CHCTEMY
3/IpaBOOXPAaHEHUs, YTO HEOOXOAUMO, HO M YMEHBIIAET PAcIpPOCTPaHEHHE BUPYCOB U3-3a THOENIH MOCTe-
HUX.

5. Tlogpobnee paccmotpensl CIIA, Kuraii, Uranus, [lBenus, u, 0COOEHHO AeTalbHO, HA OCHOBE U
AU4YHBbIX HaOmoaeHuil, M3pauns. [lpumep nocnennero ocobo BakeH Al MOHUMaHUS 3PPEKTUBHOCTH BO3-
JIEMCTBUSI MACCOBOM BaKIMHALIMU HA XOJ nuaeMun. Kurtail ycTaHOBWII MO3UTUBHBIN PEKOP/ B MOAABICHUN
MaHJIEMUN U JIMKBUJAIMU €€ MOCIeACTBUNA. AHTUPEKOP/ TTOKa MpUHANIEKUT Yexun, a B aOCOTIOTHBIX TMO-
Kazarensx — yncnax ooneBmmx u ymepmux — CIIIA.

6. OOcCyXIaroTcsl TePCIEeKTUBHI TIOJJaBICHHS ITAHJIEMHUH IMUPOKON BaKIIMHAITUCH, a TaK)Ke BOIPOC BHI-
0opa BakuuH. IHTEpec MpeacTaBsioT JOITOBPEMEHHBIE MOCIEACTBUS MaHASMUN, KaK MEAUIIMHCKHE, TaK U
MOJIMTUKO-3KOHOMHUYECKHE. Y TOMUHAIOTCS M HEKOTOPbIE€ BOMPOCHI, KOTOPBIE YPOK MAHIEMHUH CTaBUT MEPE]
MEJUIIMHOM, a TaKKe CBI3aHHBIMH C HEIO HAyKaMH.

Jlutreparypa

[1] Caiir yuuepcuteta J[onca Ionkurca (CIIIA)

[2] Caiir https://www.worldometers.info/coronavirus/

[3] Hepemucka ¢ mpodeccopom-smuaemuonorom Harvey Risch, Menbckuil yHUBEpCUTET.
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[InenapHbie qOKIAABI Bt-1.1m1 (Rep_0018)

KBaHTOBbIE OnTU4YeCKMe AaTYUKu ans MarHMTosHuecbanorpachM
rooriloBHoOro mMoa3sra

A.K. BepmoBckuii

OTU um. A.®. Uodde, Cankr-IlerepOypr, 194021, [Tonutexauueckas, 26

21. nouma: antver@mail.ioffe.ru

Marnurossauedanorpadust (MOI) - 310 ObICTPO pa3BUBAIOILIAACA TEXHOJIOTUS PETUCTPALIMM AKTUBHOCTH
MO3ra, XapaKTEepPU3YIOIascs BBICOKMM BPEMEHHBIM DPAa3peLICHUEM U IO3BOJIAIOIIAS H3ydaThb OBICTphIE
HEUPOHHBIE MPOIECChl 0€3 HapyIIEHUs IEJIOCTHOCTH TKaHed. CBepXuyBCTBUTEIbHBIE AaTuuku MOT cro-
COOHBI PErMCTPUPOBATh MArHUTHBIE IOJIsI, CO3JaBa€Mble TOKaMH, PACHPOCTPAHSIOMUMUCS O JEHAPUTAM
HEHPOHOB KOPBI TOJIOBHOTO MO3Ta, U XapaKTEPHU3YIOUIHECs BEIMYMHAMU OT €IUHHII 0 COTeH (hemToTecna
Ha 4acTOTax OT €QUHMI] 10 coTeH repu. Meroast MOI' codeTaroT BBICOKOE BPEMEHHOE U ITPOCTPAHCTBEHHOE
paspelieHne, U NpeJoCTaBIsI0T YHUKAIbHYI0 BO3MOKHOCTh JIOKAJIM3allMM HEMPOHHON aKTUBHOCTU B 00be-
M€ MO3I'a, HEJIOCTYIHYIO IIPU MCIIOJIb30BAaHUHU 3JIEKTPO3HLEhanorpapuuecKkux MeTo10B.

Ha npotsxenun necaruneruii B 3agayax MOI ncnonb30Bainch 0XJ1aX1aeMble JKUIKUM I'eJINeM KBaHTO-
Bble CBepXIpoBoAsue naTeppepenronnsle ycrpoictsa CKBU/I, coOpanHble B MacCUBBI U3 JIECITKOB U
Jaxe coTeH AartyukoB [1]. HecMoTpst Ha BBICOKYIO UyBCTBUTEJIBHOCTh U KOMIAKTHOCTh CAMUX JATYUKOB,
9TUM CHCTEMaM IPUCYILU OTPaHUYEHUs: HeoOXxoaumocTh pa3Menienus qaruukos CKBH/L B o0mem cocyne
Jlproapa MCKITI0YaeT BO3MOXKHOCTD alanTanuy (OpMbI MACCHBAa K aHATOMHYECKHUM OCOOCHHOCTSIM 00BEKTa
U IPUBOJUT K MOTEPE OTHOILIEHUS CUTHAJ/IIYM U MPOCTPAHCTBEHHOI'O Pa3pellieHHs], a CTAllMOHAPHOCTh U
npeJenbHasi JOPOTOBU3HA 3TUX CUCTEM SIBJISIETCSI HEMPEOAOIMMBIM MPENATCTBUEM K UX LIIUPOKOMY MpUMe-
HEHHUIO.

AnbprepHatuBoil garuukam CKBUJI sBnsieTcss KBaHTOBBI MAarHUTOMETP C ONTHYECKOM HaKayKoi
(KMOH), ocHOBaHHBII Ha ONTUYECKU JI€TEKTUPYEMOM MAarHUTHOM PE30HAHCE B aTOMax ILEJIOYHBIX METal-
n0B (K, Rb uiu Cs) B razoBoit ¢aze. Pexopauyro uyBctButenbHocTh cpein KMOH Ha ypoBHE gecsThIX 10-
Jei geMroTecna B MOJOCE OJMH Iepl] AEMOHCTPUPYIOT OTHOCUTEIbHO HEAABHO M300pETEHHBbIE MAarHUTO-
metpsl SERF, paboratomume B pesxume moJaBiIeHUs] CIMH-OOMEHHOTO YITHUPEHHSI JIMHUU MarHUTHOTO pe30-
HaHCa B HYJIEBOM MarHuTHOM 11oJie [2]. UyBCTBUTEIBHBIN 3JIEMEHT TAKOTO JaTYMKa — A4E€iKa ¢ METalIOM B
ra3006pasHoii (hase — MOKET HMeTh 00beM MeHee | cM®, YTO MO3BOMSET Pa3MEIaTh JATIHKH B HEIIOCPE/I-
CTBEHHOM Oam30cTH 0T 00BbekTa. K coxanenno, He0OX0IUMYIO 1Uis oJHOLeHHBIX MOI cucrteM Ha AaT4u-
kax SERF mpocTpaHCTBeHHYIO OHOPOIHOCTH MarHUTHOTO TIOJISI MOKHO OOECIEUUTh TOJIBKO B CIICHUANTb-
HBIX MAarHUTOKPAHUPOBAHHBIX KOMHATaX, KOTOPBIM IPUCYILN T€ K€ HEJOCTATKU — CTALMOHAPHOCTb U J0-
pOTOBU3HA.

B npencraBneHHOM J0KIaie paccMaTpUBaeTCs OJ1HA U3 HauboJiee akTyalbHbIX 33aJjau COBPEMEHHOM Mar-
HUTOMETpUH — co3znanue natunka KMOH, no rabaputam u 4yBCTBUTEIBHOCTH MPUOJIMKAIOLIETOCS K J1aT-
yrkaMm HyJneBoro noist SERF, HO npu 3ToM criocoOHOTO (PYHKIIMOHUPOBATh B HEHYJIEBBIX MarHUTHBIX MO-
nsx. PacemoTtpena Bo3moxHOCTh co3nanust KMOH cuctem, ObicTponelicTBUe U TUHAMUYECKHUH 1Hara3oH
KOTOPBIX MO3BOJIAT OOBEJUHUTH BO3MOXKHOCTH MOI™ ¢ BO3MOXHOCTSMHU SA€PHOM MarHUTHOW ToMorpaduu
ceepxciadboro noist (MPT CCIN) [3]. Jan 00630p TEKyIIEro COCTOSTHUU pa3pabOTKH BBICOKOUYYBCTBHUTEIb-
HbeIx natunkoB KMOH nenyneBoro noss, npeanasHadeHHbIX st cucteM MOI [4] w MPT CCII; nmposo-
TuTcs MX cpaBHeHue ¢ natunkamu SERF; paccMaTpuBatoTcsi mepcneKkTUBBI UX Pa3BUTHSL.

Jlureparypa

[1] M. S. Hamalainen and R. J. llmoniemi. Medical & Biological Engineering & Computing, 1994. 32 [1]. 35-42.

[2] J. C. Allred et al. Physical Review Letters, 2002. 89[13]:130801

[4] L. Parkkonen et al., in Magnetoencephalography, ed. by S. Supek (Springer-Verlag, Berlin 2014), 941-972.

[31 M.V. Petrenko, S.P. Dmitriev, A.S. Pazgalev, A.E. Ossadtchi, and A.K. Vershovskii. TechRxiv, 2021.
https://doi.org/10.36227/techrxiv.14356262.v1.

23



[InenapHbie qOKIAABI Bt-1.2m1 (Rep_0165)

®AOT B npodmnakTuke n neyeHmnn Covid-19
MLJL I'easgonn

OI'bY  «HMUIL]  onkomormm  um.H.H.ITerpoBa»  Cankt-IlerepOypr, 197758,  Ilecounsli,
yi1. Jlenunrpasckas, 68

an. noyma. mark.gelfond@gmail.com

[Ipodunaktuka u JnedeHne HOBOW kopoHaBupycHOW HHGpekiuu COVID-19 u e€ TkENBIX JIEroYHbIX
OCJIOKHEHUH — akTyallbHas HepeméHHas npobiemMa Bo BceM Mupe. Ilpomcxopsumii poct mokasareneit
3a00/1€Ba€MOCTH M CMEPTHOCTH HAaceleHMsl IUIaHeThl B YCJIOBUAX COCTOSBILICHCA NaHIEMHM HOBOM
KOPOHABUPYCHOM MH(EKIMH CBUAETEIBCTBYET 00 OTCYTCTBUU BBHICOKOI((EKTUBHBIX Mep NPO(UIAKTUKU U
JICYCHUSI ITOTO HOBOTO 3apa3HOT0 3a00JIeBaHMUs, OCIOKHSIOIIETOCS JBYXCTOPOHHEH BUPYCHON IMHEBMOHHMEH,
YTO0 TNOOYXKJaeT K TOHUCKY OoJiee COBEpPIICHHBIX METOJOB IPOTHBOBUPYCHOTO (3THOTPOIHOIO) U
NaTOTeHETUYECKOTO TPOTUBOBOCHAIUTENIFHOTO, AHTHKOATryISIHTHOTO M aHTU(UOPO3HOTO JICYCHUSA W
IIPEIOTBPAIICHHS HOBBIX CJIy4aeB 3apakeHU.

Brnepele  QoTopMHammuueckas — Tepamus, — IpeAyCMaTpuBaloIlas ~— OJHOBPEMEHHOE  NPUMEHEHHE
JIEKapCTBEHHBIX (POTOCEHCUOMIN3AaTOPOB M CBETOBOM SHEPrMM B BHJIMMOM KpacHOM JHara3oHe B
BUPYCOJIOTUH, TIpUMeHeHa A noBpexaeHus S-6emxkoB SARS CoV-2, ero 0005I04€YHBIX CTPYKTYp, UTO
IOpUBEIO K HEoOpaTMMOMY pa3pyLICHHIO T€HEeTHYECKOro Marepuaja BHpYcCa, OJOKHMPOBAHUIO €ro
pa3MHOKEHHUE (PEIUIMKALIMK) B OPraHU3Me YeJIOBEKa.

[Ipn nposenenun wuccinenoBanuii B HIIO «Bextop» oOHapyxkeHa BbIpaXX€HHas MPOTHUBOBUPYCHAsS
akTUBHOCTh MeTwieHoBoro cuHero (MC) m Pagaxnopuna npu (GOTOAMHAMHYECKOM  BO3JCHCTBUH,
BbIpa3MBILNAsACAd B NpPsIMONM MHAKTHUBAllUA KOpPOHaBUpyca B BHPYCHOM cycneH3uu. I[IpoTuBoBHpyCHOE
neiicTBue KpaiHe MasibIX 103 (papmakoneliHbsix npenaparoB MC u pagaxjioprHa IIpU aKTUBALUMK J1a3epHOU
SHeprueil KpacHOTo Juana3oHa Ha JUIMHE BOJIHbI A=062 HM oOecIieunBaio NOJIHYIO 3alIUuTy KieTok Vero E6
oT uH¢unupoBanus Bupycom SARS-CoV-2.

OnnoBpemenno B ®TU um Hodde B maboparopun mpod. Bactorunckoro O.C. uccnenoBaHo pacnpenene-
HUE CHHIVIETHOTO KHCIIOpOJa B CTpye a’po3oisd (oToceHcubmnnzaropa Panaxnopun, Bo30ykxaaemMoro He-
IPEPHIBHBIM JIA3€PHBIM U3IY4EHHUEM.

[IpogemMoHCTpUpPOBAHO CYIIECTBEHHOE Pa3JInyMe BO BPEMEHAX NeHEepalluy U KU3HU CHUHIJIETHOTO KHUCIOPO-
na, a Takke ¢oroodecrBeunBaHus (POTOCEHCHOMIN3aTopa Ha OMOJIOTHYECKUX M HEOPTaHUYECKUX MOBEPX-
HOCTSIX, YTO CBMJIETEIBCTBYET O PA3INYHON 3(h(heKTUBHOCTH (OTOAMHAMUYECKOW MHAKTUBAIMM Ha 3TUX
00bEKTax.

Jnsa npodunaktuku u nedeHust 6onbHbIX ¢ Covid-19 co3nan M 3amaTeHTOBaH, Kak Moje3Has MOjesb, UHIra-
JSITOP C MOJICBETKOM a3p030JIbHOT0 0671aKa (hOTOCEHCUOMIN3aTOPa MOTYIPOBOAHUKOBBIM JIA3€POM.

Ha ocHOBaHMU JaHHBIX SKCIIEPUMEHTANBHBIX HCCIIEOBaHUI pa3paboTaHa METOAMKA MPO(MUIAKTUKU U Jie-
yenuss Covid-19, xoropas anpobuposana npod. C.J[.HuxonoBeiMm B HoBocuOupcke. Ilomyduen xopomuit
KJIMHUYECKHUI pe3yabTar, 4YTO MOATBEPK1aeTCsl OJaronpusaTHBIMU KIMHUYECKUMU, PEHTT€HOJIOTUYECKUMH 1
(GYHKIMOHATBHBIMU U3MEHEHUSIMH B OpraHaX JIbIXaHUSI.
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AnureHeTUKa U KOHCTPYMpPOBaHMe NPOPLIBHLIX MO YPOXKako COPTOB
pacTeHun

B.A. /IparaBues
Arpodusnueckuii un-T Munnayku u BO PO. CII6, ['paxnanckuii mp. 14.
an. nouma: <dravial@mail.ru>

B 1935 r. H.M BaBuioB nucan: «Mvl He omka3zvigaemcst om ceieKyuu KaK UCKycCmed, HO OJisl Y8EePEeHHO-
cmu, Oblcmpomul U NPEEMCMBEHHOCMU 8 pabome Ml HYHCOAeMcsi 8 MEEPOOU, pazpabomanHol, KOHKpen-
Hou meopuu cenekyuu. Konnekmue ne mosicem pabomams no UHMYyUYUY, Ha CIy4anuHuix yoasaxy. B nepuon
1984-2014 rr. namei HaydHOM 1Ikosoi (35 kaHauaaToB U 12 JOKTOPOB HayK) co3/laHa U pa3Buta Teopus
9KOJIOTO-T€HETUYECKON OpraHu3aluu NMpUu3HaKkoB npoaykTuBHOCTH (TOI'O) — Teopus cenekuuu, o KOTOPoi
meutasr H.W. BaBunoB. E€ rinaBHbII HOBBINM BRIBOI. «/[151 npuznaxa npodykmuenocmu (I111), noosepaicernrno-
20 SBNIEHUIO «B3AUMOOCUCMBUe 2eHOMUN-CPeOad», HEBOZMOICHO 0amb CMAOUILHYIO («NACNOPMHYIOY) ceHe-
MUYECKYI0 XapaKkmepucmuxy oasa pasHolx cped». TOI'O Oblna pa3BuTa HA OTKPBHITUM HOBOW CHCTEMBI pery-
JSIAX BETTMYUH ypoxkaeB. CyThb OTKPBITHS: «NpU CMeHe JUMumupyouje2o hakmopa Heuineli cpeobl MeHsi-
emcsi Habop NPOOYKMOo8 2eH08, onpedenawux eeauyuny I111». ITo 3HAYUT, YTO MPUPOJA JIETEPMUHALIUN
[1I1 siBnsieTcs HE TEHEeTUYECKOM, a SMUTCHETUYECKON («IMU» 03HAYACT «HAI), YTO CY3UJI0 00JacCTh MpUMe-
HEHUS KJIACCMYECKOl reHeTuky (MeHaeIn3Ma) B 3ajjauax MoBbleHus ypoxaes co 100% no 10%. U3z TOT'O
BBINIUIA 24 HOBBIX CIIEJICTBUSI C TOYHBIMU NporHo3zamu, 10 cemeknmonno MomuHbix Hoy-Xay u 16 nnnoBa-
[IUOHHBIX TEXHOJIOTHI KOHCTPYMPOBAHUS MPOPBIBHBIX MO Ypoxkaro copToB. DneMeHThl TOI'O BKIIOUYEHHI B
Mexnynapoanyro sHnukionenuio “Basic Life Sciences”, vol. 8. New York — London, Plenum Press, pp.
233-240, B TonkoBbIf cIO0Baph TEPMUHOB O OOIIEH M MOJEKYJISPHON OHOJIOTHH, OOIICH M MPUKIATHON
rederuke, cenekiuu, JJHK-texaonorusm u 6uomndopmaruke, Mocksa, UKI] «AkamgemkHura», Mocksa,
Uzn. «Meaxuura». Tom 2. C. 308, B TonkoBEbIil crioBapb (PyCCKO-aHTTTUHCKUN) IO MHHOBAIIMOHHBIM BOIIPO-
caM CeneKIuH, ceMeHoBoacTBa, 2016. Cumpeponons. Usn. «TUAUIIN», B KpaTkuii c10Baph MO JIECHOI
reHetuke u cenekuuu. 2015. Un-1 neca PAH, U3n-Bo «Hayka CO PAH». Kpacnosipck. Bee Teopetnueckue
npuHiunsl TOI'O omy6nukoBaHbl B cOTHAX cTtateid B PD u 3a pydexom. Yucio nutupoBaHuii cTateil ¥ Mo-
Horpaduii ¢ TOI'O — 2300. [TonyueHsl 6 aBTOPCKUX CBUIETENLCTB U MaTeHTOB. DiaemeHThl TOI'O Bkitoue-
Hbl B 18 yueOHUKOB 10 TEHETUKE U CEJIEKLIUHU JIJIl YHUBEPCUTETOB, BKI0O4ast yueOHuku Poccun, ['epmanuny,
I'petnn, Mekcuku, bonrapun, Ykpaunsl u benapycu. Ha 3-x cenekuentpax P® Obutn mpuMeHeHbI HallX
HOBBIE TEXHOJIOTUU CO3/IaHUSl MPOPHIBHBIX COPTOB JJII PE3KOTO MOBBIIIEHUS ypoxkaeB. Tak copT sipoBoOil
MSTKOM mieHuIsl — ['penana, co3nannbiii B Tromenu (aBropsl B.B. HoBoxatun, B.A. JIparasues, T.B. Ille-
JIOMEHIIeBa) 00O0THAJ M0 ypoXxaro Bce cTanmapTHbie copta Ha 10-12 1/ra B 9-m u 10-M pacTeHHEBOUYECKUX
peruoHax u Obl1 paifonupoBas B 2019 r. B 9-m (YpanbckoM) pernone — 7 MITH ra 1o sipoBoi MiieHuueil, B
10-m (3anamno-Cubupckom) — okono 8 miH ra. Yke 1000 ToHH cemsH ['peHanbl mMoydeHbl CEMEHHBIMH
xo3sticTBaMH, (pepMepsl UX aKTUBHO MOKyHaroT. OXujiaeMblil 5KOHOMUYECKHH 3P EeKT OT NpubaBoK ypo-
xaeB ['penaapl — oxoso 60 Mipa py6. exxerogHo. B 2019 r. co3gaHHbII 0 HAIIUM TEXHOJIOTUSIM COPT SpO-
Boii mmenunsl Mkap 2 nepenan B ['occoptocets. B 2019 r. ypoxaii Mkapa 2 6bu1 54,5 1/ra, a y ctannapT-
HoTO copta — OMmckas 36 — 38,5 u/ra. [Ipubaska ypoxkas Mkapa 2 — 16 u/ra. B 2019 r. 6bu1 paifoHnpoBaH
Halll copT rojo3épHoit nmonosl I'pemmd 2V (aBropsr D.0. Nonos, Kazans, B.A. Jlparasues, CI10, C.K. Te-
mupOekoBa, MockBa) 1o Bcem 12 pernonam P®. OH npeBbicui cTaHIapT (C MaKCUMaJIbHBIM ypoxkaeM B 20
1/ra) Ha 20 1/ra (Ha 100%), ero ypoxxan — 40 1/ra. OgHa ToHHa 3epHa o0kl crout 40 ThIC. pyo. B Kazanu,
100 TeIC. py0. B Mockse, 250 Toic. py6. B EBporie u 500 Thic. py6. B CIIA. DT copTa co3/1aHbI B MOJEBIX
ycnoBUAX, a B CeneKIMOHHOM (PUTOTPOHE, HACHIIIEHHOM MPHOPUTETHBIMU (PU3MYECKMMH MpHOOpamMu U
o0opyoBaHreM (OHU OOCYKIAFOTCS B JIOKJIa/1e) 3P PEKTUBHOCTh CEJICKIINU OyaeT BhImIe B 2-3 pasa.
Jlureparypa:

B.A. JIparaBueB, Ypoku 3BONIOINYN TeHETUKH pacTenui, // Kypuan buochepa, 2012. T. 4, Ne 3. C. 251-262. B.A. JIparasies,
Hogast cuctema peryJisiiuu pacTeHuii. . ., / JKypuan texaudeckoit ¢pusuku, 2018. Tom 88, B, 9. C. 1331-1335.
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[TnenapHbIe JOKIAbI Cp-1.2mu1 (Rep_0168)

CurHanbl B husnke n buonorumn
n.A. TI/IXOHOBPI‘ll’Z, E.A. I[onmxl

! ®I'BHY BHUMU cenbckoxo3silCTBEHHOI mukpoounosorun, Cankt-Ilerepoypr, [lymkun, 196608, m. [Toxa-
OeJbckoro, 1.3

2 Cankr-TleTepOyprekuii TOCY1apCTBEHHBIH YHUBEPCHTET, Gronorndeckuii (axynsrer, Cankr-Ilerep6ypr,
199034, Yuausepcuterckas Hao., 7/9

on. nouma: ARRIAM2008@yandex.ru

B coBpemeHHOI MoJieKyJIIpHOM OHMOJIOTMHM MOHMMaHUE MPOLecca CUTHAIMHIA IpuolOperaeT Bce 00JIb-
niee 3HaueHue. Tak, HallpuMep, B CEJIEKIIMA U3MEHEHHUE BBIPAXKEHUSI MHTEPECYIOIIEr0 HAaC MPU3HAKA MOXKET
OBITh MOXHO JOCTUTHYTb ITyT€M M3MEHEHHs CTPYKTYphl T'€Ha HHTEpeca, a MOKHO BOCIOJIb30BaThCsl 3HAHU-
€M TeX CHTHAJIOB, KOTOpBIE PETYIMPYIOT aKTUBHOCTb TAHHOTO (haKTOpa, €ro 3KCIPECCHI0, YTO Topaszo
nporte. Curnayumar B 6uonoruu (Signal transduction) umeer Ty XapakTepHyO 4epTy, 4TO OH HE CYLIECTBY-
er 0e3 perentopa W MO3TOMY, TOBOpS O Tepenade CHUTHAJIOB, MpaBHiIbHEEe OyAeT MMETh B BHIY TO, YTO
HaswiBaetcs (Signal transduction pathways) — mytu nepemaun curaana, 3aKIF0YarOIIUECs B €IMHCTBE CHTHA-
JIa ¥ €T0 penenTopa.

B ¢usuke noHaTue curHaga HauMHAETCA C TEX MOP, KOI'/la yaeTcsi HAWTH COOTBETCTBYIOLIUI perenTop,
KOTOPBII pearupyeT Ha W3MEHEHHE OKPYXaromled cpenbl, U JaHHBIH APPEKTOpP CTAHOBUTCA CHUTHAJIOM.
[Tpuxoaures nmpuaraTb MHOTO YCHUJIMM, YTOOBI CO3/1aTh Bce O0siee COBEPIIEHHBIE PELENITOPBI, YTOObI a/leK-
BaTHO OIKCATh OKPYKAIOUIYI0 0OCTaHOBKY. B Omonorum 3Ty paboTy mpojesnana 3BONONUsS U 0e3 CUTHA-
JIMHTa HEBO3MOYKHO ce0e MpeICTaBUTh CYLECTBOBAaHHUE XKH3HHU BOOOIIIE.

B nanHOM co0011eHNN OCHOBHOE BHUMaHUE OyJeT yJeleH0 00pa30BaHUI0 HalOpraHU3MEHHBIX CUMOMO-
TUYECKUX CUCTEM. Takoro poma CUCTEMBlI BECbMa aKTyajbHbl I COBEPLICHCTBOBAHHUSA CEJIbCKOXO3SM-
CTBEHHOTO ITPOU3BOJICTBA B IJIAHE MUHUMHU3ALMM IKOJIOTMUECKOTO pucKa. MUKpOOpraHU3Mbl, OOUTAIOIINE
Ha PaCTeHUSAX U BHYTPU HHUX 00ECHEUMBAIOT CBOMM XO3si€BaM LIEJbIH P afanTaluii, 4To JeJaeT MUKpOO-
HO-pactutTenbHble cucteMbl (MPC) BecbMa yCTOMYMBBIMHM K T.H. «BBI30BaM». FlcciiemoBaHus MOCIETHUX
JeT MOKa3ajH, 4YTO UMEHHO CUTHAJUIMHT JISKUT B ocHOBe cTabmin3auuu MPC, ocHOBaHHOI Ha cnenuduy-
HOCTH — CIIOCOOHOCTH PacTeHUN HAXOAUTH CPEeIN MIJUTHAPIOB oOMTaTEIel KOPHEBOM 30HBI HECKOJIBKO JIe-
CSITKOB KJIETOK MUKPOOPIaHW3MOB, KOTOPbIE OTBEYAIOT MHTEPECAM PACTEHUM M BCTYNHUTh C HUIMU B CUMOM-
03. PacTenust HaxoAsTCAd B OCTOSTHHOM B3aUMOJICHCTBUU C MOYBEHHONM MUKPOQIIOPOH, U XapakTep OTHO-
HIEHUH MEXIy HUMHM B 3HAUMTEIBbHOM CTENEHH ONpeAeNsieTcs CIIOCOOHOCThIO PAaCTeHUH paclo3HaBaTh Ha
MOJIEKYJISIPHOM YPOBHE OTJIMYHUTEIbHbIE OCOOEHHOCTH MapTHEPOB. IIporiecc B3auMHOIO y3HaBaHUS MEXIY
MHUKPOOPTraHU3MaMH U PACTEHUSIMU ITPOUCXOJUT IMOCPENCTBOM BOCIPUATHUS NApTHEPAMM KaK MTOBEPXHOCT-
HBIX KOMIIOHEHTOB, TaK U CEKPETUPYEMBIX B Cpelly BEUIECTB, ACHCTBYIOIIUX B MaJbIX KOHLEHTPALMSIX U
CIIOCOOHBIX BBI3BIBATh KAacKajJ OTBETHBIX peakUuil y opraHu3ma-napTHepa. OCHOBHbIE YepThl MEXaHHM3Ma
TaKOM N30MpPaTEbHOCTH U IPUMEPHI IIOMCKOB HOBBIX PELIENTOPOB OYAYyT pACCMOTPEHBI B JOKJIAJIE.

WccnenoBanus npoBoAsTCs Npu Mmojajep:kke MUHHUCTEpPCTBA HAYKU U BbICIIEro o0pa3oBanus PO B coot-
BeTcTBUU ¢ coriamenueM Ne 075-15-2020-920 ot 16.11.2020 o npenocTaBieHUH IpaHTa B BUJE CyOCHIUU
u3 ®enepanbHoro Oromkera PO B pamkax rocyqapCTBEHHOM MOANEPKKU co3JaHus M pa3Butus Hayunoro
[IEHTPa MUPOBOT'O YPOBHSI « ATPOTEXHOJIOTHH OYIYIIEro».
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TemaTuyeckue ceccuu Br-A-2.11 (Rep_0129)

ﬂasepHaﬂ TpaHCd)eKLlMﬂ KJ1eTOK Ha CInosAaX nNia3MOHHbIX HAHOYACTUL
T.E. l'IbmaeBl’Z, E.C. ABneeBal, H.I. XJ‘I66HOB1’3

1CapaTOBCKI/II71 rOCyJIapCTBEHHBIA MEIUIMHCKUI yHUBepcuTeT uMenn B.M. PazymoBckoro MuHucrepcTBa
3apaBooxpanenust Poccuiickoit ®enepanuu, Capatos, 410012 Poccust

’WHcTuTyT GHOXMMEK ¥ (M3HONOTHA PACTEHHI H MHKPOOpPraHH3MoB Poccuiickoii akazemun Hayk, Capa-
T0B, 410049 Poccus

3CatpalTOBCKI/H71 HallMOHAJIbHBIN HCCIIEIOBATEIIbCKUI roCyJ1apCTBEHHbIN YHUBEPCUTET
uM. H.I'. Yepnsbrimesckoro, Caparos, 410012 Poccus

Beenenne ¢yHkimoHansHeIx HyKIenHOBBIX KHcIOT (HK) B meneBbie ydacTku reHOMa JIEKUT B OCHOBE
penporpaMMHUpOBaHUs KJIETOK, WM T€HHON Tepanmuy, HOBOM TEXHOJOTUU ¢ MHOTOOOEHIAIOIIMMHU MEpCIIeK-
TUBaMH B 00JIaCTH MEPCOHAIM3UPOBAHHOIO 3/IpaBooXpaHeHus. Hannuue 3amuTHBIX 6apbepoB KIETKU Tpe-
MATCTBYIOT cBOOOAHON nHTepHann3auuu HK 6e3 crenuanbHbIX CUCTEM JOCTaBKU, HApUMEpP, BUPYCHBIX U
0€3BUPYCHBIX, HA OCHOBE XMMHYECKHX areHTOB, HAHOMATEPUAJIOB W/WJIM MIPUMEHEHHS (PU3HMUECKUX BO3JCH-
cTBUM. /{151 mpoaBKEHUS B KIIMHUYECKYIO MPAKTUKY HOBBIE CUCTEMbI JOJIKHBI OBITH 3P(PEKTUBHBIMH IS
Pa3IUYHbIX KJIETOK, TKAaHEW M TOCTaBIISEMBIX 00BEKTOB, OTHOCUTEIBHO MPOCTHIMU U HeoporuMu. OIHaKo
JI0 CUX TIOp HE pa3paboTaH eqUHBINA MOAXOJI, YAOBIETBOPSIOMIMI BceM kputrepusiMm. Kpome Toro, Moiexy-
JSIPHBIE ACHEKTHI M YIPABJISAIOUINE MEXAHU3MbI, OTBEUAIOLIUE 3a BHYTPUKIETOYHOE NIPOXOKICHUE, OCTAIOT-
Csl MAJIOM3Y4YEHHBIMH.

B noknage mpencrtaBieHbl OCHOBHBIE DPE3YyJbTaThl HCCIEIOBAHUM, IMOCBSILEHHBIX pa3paboTKe, KOM-
IUIEKCHOMY M3Y4Y€HHUIO, ONTHUMU3AIMKA U BalUJAlMA HEJaBHO pa3paboTaHHONW HAMU CHCTEMbI IUIa3MOHHOM
ONTONOPAIMU Ha CJIOSIX HAaHOYACTHI] 30JI0Ta JUJIsl BHYTPUKJIETOYHOM JOCTaBKU Onomonekyi. IIpoHukHoBe-
HUE OMOMOJIEKYIN B KJIIETKH OCYIIECTBIISETCS 332 CUET YBEIMUEHHOM MPOHMIIAEMOCTH MeMOpaH, BbI3BAaHHON
JIOKaJbHBIM HArpPEBOM HAHOYACTHUII 30JI0Ta o1 Bo3aercTBrueM MK nazepHoro o0inyueHus.

HccnenoBanrie BBIMOIHEHO MPU YaCTUYHON (pMHAHCOBOHM mojepx ke CapaTOBCKOTO rocyAapCTBEHHOTO
MEIMIIUTHCKOTO YHUBEpCUTETA B paMKkax npoekra Ne SSMU-2021-001.
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Temarnueckue CeCCHH Br-A-2.2y (Rep_0093)

LinToTokcuuHocTb cyomukpokancyn (Parg/DS)s,
moancuumpoBaHHbiX TRAIL DR5-B, ansa knetok HCT116

A.b. prumHal'z, JLA. Kyp6aHOBa3, A.B. Sronosua’, A.M. T'iiesa’, M.0D. Facnap;lH3, E.A. MapKBquBa3
' ®I'V ®HULL «Kpucramiorpadus u poronnka» PAH, Mocksa

2TIMIMY um. U.M. CeuenoBa, MockBa

3 ®I'bYH Wuctutyt 6uoopranudeckoil xumun uM. akagemukoB M.M. Hlemskuna n FO.A. OBuYMHHHUKOBA
PAH, Mocksa

21. nouma: trushina.d@mail.ru

[TonmmanektponutHbie MysbTHCIONHBIE Kancyibl (IIMK) u3 GuoaerpaaupyeMoro KOMILIEKCa MOTHAIICK-
TPOJIUTOB MPOJAEMOHCTPUPOBAIH CBOIO 3(P(HEKTUBHOCTD I JOCTaBKH MpPENapaToB B PAKOBBIC KJICTKH IN
vitro [1,2]. Jis mOBBIIEHHST TPOTHBOOITYXOJIEBOM aKTHBHOCTH IEPCIEKTHBHBIM IOAXOI0M SIBJISETCS MO-
TUQUKAIMS TOBEPXHOCTH CYOMUKPOKAIICYJ € TIOMOIIbI0 MyTaHTHOTO BapuanTta uutoknHa TRAIL DRS-B,
CCIIEKTUBHO CBSI3BIBAIOIICTOCS C perenTopoM cMeptd DRS U 3aImyckaromero amonro3 pakoBbiX KieTok [3].
B macrosmeit pabore m3ydena aktuBHOCTH |RAIL DR5-B-mMomudunmpoBaHHbIX CyOMHKpOKAICysn Ha
TRAIL-9yBCTBUTEILHON KJIECTOYHOHN JTMHUHM KOJOpPEKTaIbHON KapuuHOMBI dyenoBeka HCT116 ¢ momoribio
MTT-rtecra B 2D (MoHOcI0liHas KynbTypa) 1 3D (omyxomeBbie cepounbl) MOAEIsIX iN Vitro.

[IMK mony4anu MEeTOJ0M TOCIOWHOMN ajcopOiuu cyabdara aekctpana (DS) u momu-L-aprununa (Parg)
Ha MOBepXHOCTH dacTuil Bareputa guamerpoM 500 um (IIMKsgp). Ilocme Hanecenuss Tpex OwuciaoeB
(Parg/DS); vacTuisl BaTeprTa PacTBOPSIIM 3THIICHIHAMUHTETPAYKCYCHOM KHciaoToi. TepMuueckas obpa-
6otka kancyn rnpu 90°C no3onuna ymeHbuTh cpeanuit nuamerp [IMK no 300 um (IIMK3q0). diist mou-
¢dukanuu noBepxHocTH Karcyn Monekyiamu nutokuHa [IMKsy u [IMK3zp0 nakyoupoBanu ¢ TRAIL DR5-
B, 00 ycrenrHocT! 3JIeKTPOCTaTUYECKOTO CBA3BIBAHUS MOJICKYJ C TTIOBEPXHOCTHIO CYOMUKPOKAIICYIT CYIIIN
M0 U3MEHEHHIO 3HaKa J13eTa-M0TeHIIMala TOBEPXHOCTH, coaepkanue DR5-B B kancynax onpenensiiv criek-
tpodoTtomerpudecku. [lokazano, uto [IMK@TRAIL DR5-B nakamuBatotcs B kierkax HCT116 OvicTpee,
gyeMm cBoOoaHbIi TRAIL DR5-B. Uepes 24 u unkydarmu ¢ kietkamu HCT116 IC50 g [IMKseo@ TRAIL
DR5-B B 2D u 3D mozensax 0butu paBHbl 539 u 816 ur/mi, a IC50 mis [IMK300@TRAIL DR5-B B 2D u 3D
Mozensix coctaBrii 836 u 1429 ur/mi, coorBercrBenHo. ITocie 48 u 3Hauenus IC50 mis IIMKs00@ TRAIL
DR5-B B 2D u 3D wmopnensax Obumn paBHel 303 m 7 Hr/miu, cooTBercTBeHHO. B TO Bpems kak IC50
[MMK300@TRAIL DR5-B B 2D u 3D mozaensix cocraBuinu 97 u 2 Hr/mit, cOOTBeTcTBeHHO. OOHApYKEHO, UTO
kiaetkr B 3D momenu k 48 u cTaHOBATCS Oojice YyBCTBUTEIbHBIMH B ocoOeHHOCTH K [IMK300@TRAIL
DR5-B, uem B 2D monenu. Takum oopazom, [IMK30@TRAIL DR5-B nokazanu 6osiee BBICOKHI POTHUBO-
oryxoJeBbiid 3¢ dexr, nanee onn ObUH 3arpyxensl qokcopyounmHoM (DOX) mis ero akTHBHON anpecHOn
noctaBku. [Iposeneno cpaBHenue apdexra ot [IMK300@TRAIL DR5-B u DOX-IIMK300@TRAIL DR5-B
Ha kietkax HCT116.

OnTumusanus TepMHIecKoi 00pabOTKH Karcyll U UX 3arpy3ka JOKCOPYOUITMHOM BBITMOJIHEHBI MPH MOJI-
nepxkke rpanta [Ipesunenta PO MK-1109.2021.1.3.

Jlureparypa

[1] Trushina D. B. et al. Doxorubicin-loaded biodegradable capsules: Temperature induced shrinking and study of cytotoxicity in
vitro //Journal of Molecular Liquids. — 2019. — T. 284. — C. 215-224.

[2] Ermakov A. V. et al. In Vitro Bioeffects of Polyelectrolyte Multilayer Microcapsules Post-Loaded with Water-Soluble Cation-
ic Photosensitizer // Pharmaceutics. — 2020. — 12. -7. 610.

[3] Gasparian M. E. et al. Mutations enhancing selectivity of antitumor cytokine TRAIL to DR5 receptor increase its cytotoxicity
against tumor cells //Biochemistry (Moscow). — 2015. — T. 80. — Ne. 8. — C. 1080-1091.
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Temarnueckue CeCCHH Br-A-2.3y (Rep_0095)

BuopasnaraeMblie KOHTeMHepPb! OISl TOKCUYHbIX NpenapaToB
Ha OCHOBe NOPUCTbIX HAHOYACTUL KapOoHaTa Kanbuus

JILA. Eypos’, JI.A. Kypmioxos®, J[.A. Kupunenko®, C.B. IlImakos?, A.B. IlIsuguenko’, A.H. CmuproB’,
M.B. TOMKOBqu, M.A. }IFOBKI/IHal, BI. 1“0J1y6€B1

L OTU um. A. . HNodde, Cankr-IlerepOypr, 194021, [Tonmurexuuueckas, 26
2 CIIGAY PAH um. X.U. Andépona, Cankr-Iletepoypr, 194021, Xnonuna, 8
21. nouma: edan@mail.ru

B Hactosiiee BpeMst kKapOOHAT KaJbIMs HAXOAUT IUPOKOE MPUMEHEHHE B PA3JIMYHBIX O0JIACTSIX HAYKU U
TEXHUKU — OT MPOU3BOJICTBA IIACTMACC, Kpacok u Oymaru [1], 10 dapManeBTHYECKONH MPOMBIIIIICHHOCTH
[2]. TlepcriekTuBbl npuMmenenust yactul, CaCO3 B MenuinHe 00yCIOBICHBI UX OMOCOBMECTUMOCTBIO, HU3-
KON TOKCUYHOCTBIO, OMOPA3/1aracMoCThIO, a TAK)KEe HU3KOH CTOMMOCTBIO. braromapst MeyieHHol Onoerpa-
JAIMY ¥ 3aBUCUMOCTH PAacTBOPUMOCTH OoT pH yacTuiel kapOOHAaTa KajblUs MEPCIIEKTUBHBI ISl UCTIOJIb30-
BaHMS B CHUCTEMaXx JIOCTAaBKM JieKapcTB. OCHOBHBIMU HEJIOCTATKAMU OOJBIIMHCTBA MPEATaraeMbIX YacTHIL
CaCOg3 sBnsitOTCA HU3Kas arperaTMBHas YCTOMYMBOCTh W OOJBINOW AMAMETp (HECKOJBKO MHUKPOH), YTO
OTPaHUYMBACT BO3MOKHOCTH UX MIPUMEHEHHUS.

B nmanHO# paboTe ¢ MCIOJIH30BAHUEM MOHOIUCIIEPCHBIX CHEPUYECCKUX ME30MOPUCTHIX YaCTHUI] KPEMHe-
3eMa B Ka4yecTBe TeMIuiaTa cuHTe3upoBanbl 50-uM Hanouactuibl CaCOs3:Si:Fe (puc. 1a). JJonupoBanue Ha-
HOYACTHIl KapOoHaTa Kaublus Si U Fe mpeaoTBpaiaeT BO3MOXHbIE CTPYKTYPHBIC H3MEHEHHUS U MO3BOJIIET
HOJYYHUTh TIOPHCTHIC, HAHOPA3MEPHBIC YaCTHIIbI, arPETaTUBHO yCTOWYHMBBIE B BOAHOU cpene. Yactuimsl Ca-
CO3:Si:Fe uMeroT MUKPO-ME30IOPUCTYIO CTPYKTYPY C YACIbHOM MOBEpXHOCTHIO ~200 M2/ 1 0GBEMOM TIOp
~0.6 cM%/r ¥ TIOTHOCTBIO PACTBOPSIOTCS B pa3GaBICHHON COTSHON KHCnoTe. LIUTONOrHIeCKHe HCCIenoBa-
HUS oKaszand, 9yro HaHodactuisl CaCOs3:Si:Fe neTokcnuHbI py KOHUEHTpanusx 10 100 Mr/mi, IpoHHKa-
IOT Yepe3 KIETOUHYI0 MeMOpaHy M HaKaIUTMBAIOTCS B PAKOBBIX KJIETKaX. METO0M HEKOBAJICHTHOTO CBS3bI-
BaHUs B MOPbl HAHOYACTUIL BBEACH IuTOCTaTHUeckuii mpenapat nqokcopyourud (DOX). CopbuuonHas em-
KOCTh 4acTHI] cocTtaBmia 25 macc.%. MHkancymsimus JOKCOpyOUIIMHAa B HAHOYACTHIIBI ITO3BOJIMIIA CHU3HUTH
€ro TOKCMYHOCTh. KOHIEHTpalus MOJIyMaKCUMalIbHOIO HHTHOUPOBaHUS IMperapara 1mocjie BBEJICHUS B Ha-
HOYACTHUIIBI YBETTUYIIACh B 2.5 U 5 pa3 s kieToyHbix KyapTyp Hela u K-562 (puc. 16), cooTBeTCTBEHHO.
[To pe3ynpTaTam mIpOTOYHOUN ITUTOMETPUH M KOH(POKAIBHON MUKpOCKONUHU (pHUC. 1B) B KJIeTKaxX HaKaruiuBa-
eTcs B ~3 pasa 6omipire DOX mpu ux o0paboTke pacTBOpoM HaHodYacTHIl, coaepxkamux DOX, mo cpaBHe-
HUIO C pacTBOpOM JokcopyoOulmHa. [TomydyeHHble B paboTe pe3ynbTaThl CBUAETENBCTBYIOT O MEPCIEKTHBE
UCTIOJIb30BaHUSI CHHTE3UPOBAHHBIX HAHOYACTHII KapOOHAaTa KaJIbIMs B KayecTBe OMopaziaraeMpIX KOHTEH-
HEPOB JJIs JJOCTAaBKH TOKCHYHBIX XUMHUOIIPENapaToB.
(a)} © ']
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Puc. 1. (a) [IDM-u306pakenne Hanouacturr CaCOz:Si:Fe. (6) BeokuBaemocts kitetok Hela npu o6pabotke pactsopom DOX (1),
cycrieHsuel HaHoudactwil, cogeprkanx DOX (2). () M300paxenue (HAIOKEHHE ONTHISCKOrO M (PIYOPECIIEHTHOTO KAHAJIOB) KIICTOK
Hel a gepe3 24 yaca nociie 00pabOTKK CyCeH3Hel HaHoYacTuIl, copeprxkarmux DOX.
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TemaTuyeckue ceccuu Br-A-2.4y (Rep_0020)

UccnepoBaHmne BpemMeHU XN3HU hnyopecueHuMn nHaoumaHuHa
3e5IeHOro B MOJieKynsipHou U HaHod)opmax Ha Mmoaesiv onyxorsu
ronoBHOro moa3ra in vitro

J.C. d)apanOBal, n.J. POMaHI/II_HKI/IHl, 10.C. MaKJ‘IBIFI/IHal, J.B. }IKOBJIeBl’Z, A.B.Ps6osa’,
B.B. JloueHos

! Uncruryr O6uieit ®usukn nm.A.M. TIpoxoposa Poccuiickoii Akagemnn Hayk, Mocksa, 119991, Bapu-
JIoBa, 38

2 HNHcTtutyT Onooprannyeckord xuMuu uM. akageMukoB M.M.Illemskuna u FO.A.OBunHHUKOBa Poccuiickoii
Axanemun Hayk, Mocksa, 117997, Muxityxo-Makas, 16/10

an. nouma: farrakhova.dina@mail.ru

JIro60e Xupypruyeckoe BMEIIATEIbCTBO B LIEHTPAIBHYIO HEPBHYIO CUCTEMY TpeOyeT 0co00i TOYHOCTH U
U30MpaTeIbHOCTH BO3JCHCTBUS HA pakoBble KIETKH. [IpuMeHeHne 1a3epHO-CIEeKTPOCKONINYECKUX METO0B
JlaeT YHHKAJIbHYIO BO3MOXXHOCTh HEMHBA3MBHO OIPENEIATh HanOosiee 3HAUMMBIEC MapaMeTphl, XapaKTepu-
3YIOLIUE COCTOsIHME TKaHel. Kpome Toro, HeMHBa3suBHAs OLIEHKA COCTOSHUS OITyXO0JIEBOM TKAHU T'OJIOBHOIO
MO3Ta M OKPY)KaIOIIUX TKaHEH MMEeT Ba)KHOE 3HAYCHHUE JUIS BHIMOJIHEHUS Oe3peunauBHON onepanuu. NH-
nounaHuHoBbIN 3enenblil (ICG) sBisercst GpoToceHCMOMNIN3aTOPOM, OJJOOPEHHBIM JUIsl KIMHUYECKOW Mpak-
TUKW, U UMEET MUK MOTJIOMIEHHs B OMMKHEM MH(pPAKpacHOM Jauana3zoHe, COOTBETCTBYIONIMN OKHY CIIEK-
TpaJbHON MPO3PAYHOCTH OMOJIOrHUecKor TkaHu. Takke, BOIHBIA KOIIOUHBIN pacTBop arperatoB ICG uc-
MIOJIB30BAJICS JUISI MCCIIEIOBAHUS CIIEKTPOCKOIUYECKUX CBOMCTB OIYXOJIEBBIX KJIETOK IJMOMbl. CpaBHU-
tesnbHbld aHanu3 ICG B MonekynsapHON M HaHO(OpPME JIEMOHCTPUPYET pasHHIy MEXIY CHEKTpalbHbIMU
3HaYCHUSIMH, TTO3BOJISIIONIMMH pa3nudaTh MOHOMepHI 1 arperatsl |CG B omyxoneBoii TkaHu.

B kadecTBe 3KCIEpHMEHTANIbHOM MOJEIN HCIOIb30BAIM MOHOCIONHYIO KYJIbTYpY KIETOYHOW JIMHUU
oMbl C6 kpeickl. Knetkn nakyOoupoBamu ¢ ICG B MonekyisipHOM W HaHO(hOpMe B TeYeHHE 24 JacoB.
LlenTpudyrupoBanue KieToK ObUIO HEOOXOJUMBIM JJISl PETMCTPALUU CUTHala (IIyOpecLEeHIMH C MOBEepX-
HOCTHU KJIETOK.

Curnan ¢uiyopecueHIMH Ui aHaJIu3a CIEKTPaIbHbIX KPUBBIX ObLI MOJIYYEH C IOMOIIBIO CHEKTPOCKOIIHU-
YECKOM CHUCTEMBbl, OCHOBaHHOW Ha U y3HO-OTpakeHHOM MeToje. s uccienoBaHuss KHHETUKU (uryo-
pecueHIMM OblIa pa3paboTaHa HM3MEpHUTENbHAas CUCTEMa Ha OCHOBE IOJOCOBOM kamepsl Hamamatsu
C10627-13 ¢ BpeMeHHBIM pa3penieHneM 15 1ic, azepa ¢ ATUHON BOJHBI BO3OYXIeHUs 637 HM M IIUPHHON
umnyiasca 100 nc, CoOefMHEHHOTO C BOJIOKOHHO-ONITUYECKUM CIIEKTPOMETpOoM. CHcTeMa UCIONIb3yeT Koppe-
JMPOBAHHBIN IO BpEMEHU MOIXO0J K MOJCUETy OAMHOYHBIX (POTOHOB.

MaremaTnueckasi 00paboTKa MOJYYEHHBIX JaHHBIX MMOKA3bIBA€T HAJMUME JABYX MEpUONOB (iyopecieH-
iy s MoJiekyisipHoi popmel ICG-0,18-0,25 He u 0,62-0,64 He, a Takke ABYX NEPUOI0B (DITyOpPECICHIINN
s Hanopopmsl 1CG-0,25-0,3 ve u 1,12-1,28 He. Pe3ynbTaThl WIITIOCTPUPYIOT Pa3HULLY MEXKIY 3HaUCHHS-
MU BpEMEHH KHU3HU QuryopecueHun pa3nuubix Gopm ICG.

HccnenoBanne NEMOHCTPUPYET KOHTPACT CIEKTpasIbHbIX XxapakTepucTuk ICG B MOHOMepax M arperar-
HoM Tune. KpoMe Toro, npu HakOIUIEHUH B OIYXOJIEBBIX KJE€TKax HaOJIroAanack TpaHcpopMaius U3 MOHO-
MepoB B J-arperatbl. AHaJU3 KUHETUKU (PIIYOPECLEHIIMN MOKA3bIBACT Pa3HUILY MEXIY BPEMEHEM >KU3HU
dayopecueHIuu, 4ro mo3Bossier pasneiate ¢opmbl [CG B Omonorudeckoit Tkanu. Hanouactuuer ICG
UMEIOT OIPOMHBIE MEPCIEKTUBHI 151 (PIIyOpECIEHTHOW TMarHOCTUKU OMyXOJiel rOJIOBHOTO Mo3ra Oiarojaa-
PS CHEKTPOCKOMUYECKHM CBOMCTBAM M CIIOCOOCTBYIOT COXPaHEHUIO 3/I0POBOM TKAHU T'OJIOBHOI'O MO3Ta.

HccnenoBanue BHINMOIHEHO MpH (puHAHCOBO noiepxkke PODU B pamkax HaydHO-HUCCIIEA0BATENBCKOTO
npoekTa Ne 21-52-15025
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KuHeTn4yeckoe onucaHue padotbl hepmeHTa B Mmoaenu
noriumepasHou LenHou peakuumm

A.A. ®enopos

HAIIl PAH, Cankm-Ilemepoype, 190103, Puscckuii np., 26

an. nouma: | aa@mail.ru

Mertoa monumepa3Hoi 1enmHor peakiuu B peaibHoM Bpemenu (I1L[P-PB), u3BectHblit yxe Oonee Tpu-
LATH JIET, SIBJISICTCSl HAa CETOAHSIIHUMN JIEHb OCHOBHBIM QHAJIIMTUYECKUM HHCTPYMEHTOM KOJIMYECTBEHHOTO
aHasinza nenesoi /JIHK, mosposstonmm oOHapyxuth aaxe enuHuuHble moiekynsl JIHK. B nHacrosmiee
BpeMsl aKTUBHO pa3BUBatoTcs paznuunbie popmarsl [IL[P-PB, B ToMm yncne B Bune unnos, 00beM peakiuu B
KOTOPBIX COCTAaBJISIET MUKPO- U HAHOIHUTPBL. HECMOTpsI Ha CTOJIb TaBHIOK MCTOPHUIO, METOJUKA 00pabOTKH
JAHHBIX Ui KoaudyecTBeHHOTo aHanu3a [ILIP-PB He nperepriena cynieCTBEHHBIX U3MEHEHUN U BCE TaK XkKe
MPOBOAMTCS C MOMOIIBI0 KATMOPOBOYHBIX MPOO, XOTS B PAAC CIy4aeB 3TO MOXKET JaBaTh CYIMIECTBEHHYIO
MOTPENTHOCTh aHanu3a. OTCyTCTBUE 00Jiee COBEPIICHHBIX METOJI0B 00paboTku nanHbix I1L[P-PB Bo mHO-
TOM CBSI3aHO C TE€M, YTO HA HACTOSALIMA MOMEHT JETaJbHOW KOJMYECTBEHHOM monenu mporecca [P He
cyiecTByeT. B cBoto ouepens, orcyrcTBre moaoousx mozeneit I1LP-PB, obycrioBieHo Tem, 4To HE CMOTpPS
Ha Ka)XYL[yIOCs IPOCTOTY ONMCAaHUs MEXAaHM3Ma 3TOM peakuuu «Ha nansuax», [ILP-PB sBisgerca mocra-
TOYHO CIIO’KHOM CHCTEMOM, B KOTOPOU MPUHUMAET ydyacTHe OOJIbIIOE KOJIMYECTBO KOMIIOHEHTOB U (haKTo-
POB, BIHMSIOIIAX Ha €T0 pe3yibTaThl. MHOTHE U3 3THX (AKTOPOB CaMU 1O ceOe SABISIOTCS 00BEKTaMU OT-
JENIbHBIX HANPaBIIEHUH HCCIeI0BaHUN OMOXUMHUH U OMOGU3KKH, KaK HallpuMep, HCCle0BaHus B 00iacTu
paboter JIHK mommmepas. Pabora nanHoro epMeHTa SIBISETCS OJHUM U3 KIIIOYEBBIX (PaKTOPOB, OIpene-
JSIOUIMX KUHETUKY peakuu. B To ke Bpems B mpe/cTaBieHHbIX B tuteparype moaensax [P depment nu-
00 BOOOIIIE HE YYUTHIBACTCS B SIBHOM BHJE, JIMOO HCHOJb3yeTcs mpubimkenne Muxasnuca-Menrten [1],
KOTOpOE CIIPaBeAJIMBO JIMIIL B TOM Cllydae, €Clii cyOcTpaTa peakliud MHOTO Oosbine, yeM (pepmenta. Ha
HAYAJBHBIX [IUKJIAX PEaKIUU JaHHOE YCIOBUE BBIMIOIHACTCS, OJHAKO IO MEPE MPUOJIVIKESHUS HACHIIICHHS
MPOIYKTOM PeaKIMK COOTHOIIeHHEe hepMeHTa U cyOcTpaTa MEHSAETCS.

Hamu npennoxena kunernueckas mozens [1LIP-PB, mo3Bomstomas yaects paboty hepMeHTa B SBHOM
BUJe. Mojenb mocTpoeHa Ha OCHOBE YPaBHEHUN XMMUYECKOW KMHETHKH, 32 OCHOBY B3siTa 0a30Bast MOJIENb
[IIIP-PB, mpexacrasnennas B pabore [2]. B kauecTBe MCXOMHBIX KOMIIOHEHTOB PEAKIIMU BBICTYIIATH JBE
KoMIUIeMeHTapHble 1enu ucxonnoit JIHK u aBa mpaiimepa, ¢hepMeHT, MPOMEKYTOYHBIMA KOMIIOHEHTaMH
aBIsIMCh KoMIuiekcesl pparmenta JIHK, depmenTa u npaitmepa. ITOroBeIM NpoAyKTOM peakluy SIBISUIACH
CyMMa KOHIICHTpAIMil ABOWHBIX IIETIed, MOJydeHHas TMOpUau3aliueil OMMHOYHBIX LIeTel, U TBOMHBIX IIe-
e, TIOJIyYeHHBIX CUHTE30M. [I0 KoIm4ecTBy JaHHOIO MPOAYKTa CTpouiach KnHetnueckas kpusas [1L[P-
PB.

BzaunmopeiicTBue nosuMmepasbl ¢ OAMHOYHBIMU U IBOMHBIMU 1ensmu JIHK onuchlBaJIoch ¢ MOMOIIBIO
OTJICTbHBIX YPaBHEHHUH peakinu, MapaMeTpbl KOTOPBIX ObUTH B3ATHI U3 paboTsl [3]. st mpoBeaenus mose-
nupoBaHus Ha si3pike C++ ObUIa HamMCcaHa MPOTPAMMBI, PACCUUTHIBAIOIIAS 10 33JJaHHBIM YPaBHEHUSIM KH-
HETUKY KOMIIOHEHTOB peakiuu. [I[porpaMmMa nmo3Bosisiia MOBTOPUTH MOJIEIbHBIE BHIYUCIEHUS 33JaHHOE KO-
JMYECTBO pa3, UMUTUPYS Heobxoaumoe koaudectBo nukioB [II[P-PB. C momouisio Moaenu ObuIo 1okasa-
HO, 4TO OMHCaHKHE paboTHl (pepMeHTa B IBHOM BHJIE JaeT 0oJiee TOUHYIO KHHETHYECKYIO0 KPHBYIO PEaKIUH,
HEXEJIM MOJIENb C KJIACCHYECKON cxeMoi paboThl pepMeHTa.

Jlutreparypa

[1] Kopuum-boyaen 3. OcHoBbI (hepmeHTaTHBHON KMHeTHKH. M.: Mup, 1979. 280 c.

[2] A.A. Depopos, .I'. Counko, [I.A. Bapaamos, B.E. Kypoukun JKT®. 2018. 88 [10]. 1478-1481.

[3] A. Langer, M. Schraml, R. Strasser, H. Daub, T. Myers, D. Heindl, U. Rant. Sci. Rep. 2015. 15 [5]. 12066.
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anepop,Hble HAHOCTPYKTYPbl C MarHUTHbIMAN MeTasnnamMmu
ansa omomeavUvHbI
B.T. He6ez[eB1, 10.B. KyJIbBeJII/ICl, H.II. EBJ‘IaMl‘II/IeBaZ, C.I. HeTepcg, AL Byﬂb4, B.I'. 3unoBbeB’

! [TerepOyprckuii nHCTUTYT saepHoil ¢usuku uM. b.I1.KoncrantunoBa, HUL] «KypuaToBCKHII HHCTHTYTY,
188300 I'arunna, Jleaunrpazackas 061., Opaosa Pomra, Mkp. 1

2 Cankr-TleTepOyprekuii rocyapeTBeH bl yruBepenter, 198504 Canxt-IlerepGypr, YibsHoBcKas yiL., 1,
[Tereprod

3 HarmonansHblil HccnenoBaTensekuii nentp «Kypuarosekuii macTnTyT», 123182 MockBsa, mi. mwr. AKaze-
muka Kypuarosa, 1. 1

* OU3NKO-TeXHNIECKUA uHcTuTyT M. A.D. Nodde, Cankr-IlerepOypr, 194021, [Tonurexuuueckas, 26
an. nouma: |lebedev_vt@pnpi.nrcki.ru

s neneit marauTHO-pe3oHancHoi Tomorpaduu (MPT) n npyrux OMOMETUIIMHCKUX TPUMEHEHUHN dJIeK-
TPOAYTOBBIM METOJOM OBLIM CHHTE3MPOBAHBI U M3y4YCHbI (PU3MKO-XMMUYECKMMU METOAaMH 3HI0(yIuepe-
HBI C MArHUTHBIMU aTromamu rajgoiunus, Gd@Cg,. B 3TuX cTpyKTypax MOATBEpIKACHA JIOKATU3AINS aToMa
MeTajula y BHYTPEHHEH CTEHKH YTIepOJHOr0 KapKaca BOJU3U HIECTUWICHHOTO YIIIEPOJHOTO MUKJIIA C Tepe-
naueii 3apsiga Ha QyIUIEPeH W IEPeX0IoM aToMa B cocTosHue Gd ', 4To COXPaHsIOCh M B MPOM3BOIHBIX
Gd@Cs2(OH)x (X ~ 30), obmagaBuIrx HEOOXOAUMON PACTBOPUMOCTBIO B BOJHBIX (OMOJOTHUECKUX) Cpeaax
M0 JaHHBIM TUAPOAMHAMUYECKUX M3MepeHuil. UToObI BRIACHUTH BO3MOKHOCTH MIPUMEHEHUN TaKUX O00BEK-
TOB C MAarHUTHBIMU aTOMaMH JUIS YITYYIICHUS KOHTPACTUPOBAHMS OMOJIOTMYECKUX TKaHEH 3a Cu€T ycKope-
HUSl CIIMHOBOW pellakcalliy MPOTOHOB PACCESHHBIMU MOJISIMH 3TUX aTOMOB, OBbUIM MPUTOTOBJICHBI BOJIHBIC
CMECH JHAMarHUTHBIX W rmapaMarHuTHBIX MoJieKys, Cg(OH)x u GAd@Cgy(OH)x, B mpeamnonokeHuu mo/-
MarHMYUBaHUs T-3JIEKTPOHOB MYCTHIX (DYIIIEPEHOTIOB AANbHOACHCTBYIOMIMMH TOJISIMU HOHOB TaJIOJIMHUSL.
MeTonom paccestHUs XOJIOJHBIX MOJIIPU30BAHHBIX HEUTPOHOB MCCIIEJOBAH MEXaHU3M MOJIEKYIISIPHOTO YIIO-
PSLIOYCHUS TIPU KOHIICHTPUPOBAHUU BOJIHBIX cMecei u aeictBun moiist (mo 1.0 Tecna), onpeaencHbl pa3me-
pBl U reoMeTpus (paKTaIbHBIX arperaroB (yJUIEPEHOJIOB B BOJHBIX Cpelax. B mociemyromux ombITax
BIICpBBIC PUMEHUITH cBsi3biBaHKe Mosiekysl GAd@ Cgy(OH)x ¢ neronanuonubiMu Hanoanmas3amu (JJHA Z+,
pa3Mep vactull 4-5 HM), 001alaBIIMMH TOJIOKUTENBHBIM MOTEHLIMAJIOM B BOJIE, TOT/AA KaK (PyJUIepeHOIbI
SBIISUTACH AJIEKTPOOTPULIATENIbHBIMU. B sKCriepuMeHTax paccessHusl CHHXPOTPOHHOT'O U3Ty4YEHHUS Ha BOJHBIX
pactBopax JIHA Z+ u pymnnepenono Gd@Cgy(OH)x ycTaHOBIIGHO, YTO MPUTSHKEHUE MEXKTYy KOMIIOHCHTA-
MU CTa0MJIM3UPYET CYLIECTBYIOIIME LIEMHbIE aIMa3Hble arperaThl, IPUYEM CTPYKTYPUPOBAHUE YCUIIUBACTCS
3a CYET MOJIEKYJIIPHOM KOMIIOHEHTHI IIPU Harpesanuu pactBopos (25-70°C). B urore mokasano, 4to acco-
uanus QyauIepeHoIoB ¢ aiMa3aMM CIOCOOCTBYET YCHJICHHIO JEHCTBUSI MarHUTHBIX aTOMOB Ha OKpPY»Karo-
e MPOTOHBI BOJIbI, 3HAYMTEIILHOMY YCKOPCHHIO MX CIHHOBOM penakcaiuu [1-3], uro oTKpbIBaeT mep-
CHEKTHUBBI pa3paboTkH 3pPEeKTUBHBIX KOHTpacTHBIX MPT-npenapaToB Ha OCHOBE yKa3aHHBIX KOMILJIEKCOB.

Pabota nognepxana PODU (rp. Ne 18-29-19008).
Jlureparypa
[1] M. V. Suyasova, V. T. Lebedev et al. Applied Magnetic Resonance. 2019. 50. 1163-1175.
[2[ V. T. Lebedev, Yu. V. Kulvelis et al. Fullerenes, Nanotubes and Carbon Nanostructures 2020. 28[1]. 30-39.

[3] V. Lebedev, Yu. Kulvelis, V. Runov. Journal of Surface Investigation: X-ray, Synchrotron and Neutron  Techniques.
2020.14. S134-S139.
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Temaruueckue ceccuu Br-A-3.2y (Rep_0152)

TpaH3uCTOpHOE AeTeKTuUpoBaHue hopMUpPOBaHUSA TMOPUAHbIX
HaHOCTPYKTYp rpacheHa ¢ aHCaMbBNIAMU NOHOB AaMUHOKUCHIOT

A.B. ByTKOl, B.1O. ByTKo1 , C.IL He6ez[eBl, H.A. EJ‘II/ICCCBl, B.1O. Z[aBLIILOBl, A.A. Jlebenes?,
10.A. Kymszepos®

' OTHU nm. A.@. Hodde, Canxr-IlerepGypr, 194021, Tonurexuudeckast, 26
an. nouma. vladimirybutko@gmail.com

Wzydenune BnusiHus HopMUpOBaHHS THOPUIHBIX HAHOCTPYKTYp rpadeHa ¢ aHcaMOISIMHU MOJICKYJISIPHBIX
MOHOB B BOJIHBIX PAaCTBOpAxX Ha JEKTPUUYECKUN TPAHCIOPT B rpadeHe mpeAcTaBiIsieT 00IbIION HHTEPEC AT
CO3JIaHUsI XUMHUYECKUX U OMOJIOTMYECKUX CEHCOPOB. BOJIBIIMHCTBO CEHCOPOB Ha OCHOBE Ipa)€HOBBIX IO-
aeBbix Tpau3uctopoB (GFETS) ucnonp3ytor rpaden, KOTOpbIi NPUXOAUTCS MOAUDUIIMPOBATH KOBAJICHT-
HBIMHU CBA3SIMH, 100ABIEHUEM XMMHUYECKUX TPYII WM JPYTUMH METOAAMHU. Takue CeHCopbl TpeOyroT pas-
JUYHBIX METOJ0B MOJIM(UKAIMHN TTOBEPXHOCTH TpadeHa Uil KaxI0i NEeTeKTUPYEMO MOJIEKYIIbI, a TaKxKe
JEMOHCTPUPYIOT YXYZALIECHUE YyBCTBUTECIBHOCTH 3a CYET NaJCHUS NOJBHKHOCTH HOCUTENEH 3apsiaa B rpa-
¢ene. [TosTomy, cencopsl Ha ocHoBe GFETS 6e3 ynmoMsaHyThIX MOIM(UKAINI BHI3BIBAIOT OOJIBIION HHTEpPEC
[1]. Ha nanHblif MOMEHT mpakTHyecku Bce paboThl, uzyuatomue GFETs ¢ HemonuduuupoBaHHbIM rpade-
HOM, MCTIOJIb30BAJIH B KAUECTBE 3aTBOPHBIX M30JSTOPOB PACTBOPHI MAIEHBKUX MOHOB, a paboT ISl CIiydacB
KPYIHBIX (BaXHBIX JUIsI OMOJIOIMYECKMX CEHCOPOB) MOJIEKYN Oo4yeHb Mano. IlostoMmy, Mbl HMccienoBanu
GFETs ocHoBaHHbIE HA HEMOAU(UIMPOBAHHOM Tpad)eHe ¢ BOAHBIM PACTBOPOM AMMHOKMCIIOTHI JIU3MHA B
KadyecTBe 3aTBopa. bbuio oOHapykeHO, YTO yBeIMYEHUE KOHIIEHTPALMH JIU3HHA B UCCIENYEMbIX pacTBOPax
NPUBOJIUT K MOJIABJICHUIO YHUTIOJSIPHOM 3J1€KTpOoHHOU npoBoauMocTH rpadena B GFETSs. Ora 3aBuCUMOCTb
ABJsieTCs 00paTHOM Toif, kotopas Habmonaercs B GFETSs ¢ 3aTBOpHBIMH pacTBOpamH, COAEPIKALIMMU Ma-
JICHbKHE aTOMapHbIE MOHBL. MBI cUMTaeM, 4TO HAOIIOaeMOe MOJIAaBICHUE OOBSICHACTCS KPaHUPOBAHHEM
IOBEPXHOCTU TpadeHa OT MOJEKYJI BOAbI MOHAMHU JIM3HMHA, KOTOpble OOJblIEe 10 pa3MepaM M 00JalaroT
MEHBIIEH TUIOTHOCTBIO 3apsijia, YeM aTOMAapHbIE HWOHBI. JTOT HOBBIA 3()(HEKT MPUBOIUT K TTOHMIKEHHIO
IUIOTHOCTH 3apsiia B MOJIEKYJIAPHBIX CJI0AX Ha rpadeHoBoM uHTEpdeiice ¢ BOg0H U MOXKET ObITh UCIIOJIB30-
BaH B ceHcopax Ha ocHoBe GFETs ¢ HemonnumpoBaHHbIM rpadeHOM Ui JeTEeKTUPOBAHUS OOIBIINX MO-
JeKyJ1 B 3aTBOPHOM pacTBope. VccienoBaHue BBINOIHEHO 3a cyeT rpanta Poccuiickoro HayyHoro (osna
(mpoekT Ne21-72-20038).

Jlutreparypa

[1] AV. Butko, V.Y. Butko, S.P. Lebedev, A.A. Lebedev, V.Y. Davydov, |.A. Eliseyev, Y.A.Kumzerov. Journal of Applied
Physics 2020 128. 215302.
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MCCHGAOBaHMe MHFMGMpOBaHMH crpenTtonManrMHOM
TPaHCKpUNUMN Ha ypoBHe OOUHOYHbLIX MOJIeKyn

M.A. HaH(l)I/IJIOBl, A.H. ApCGHI/IeBl, M.A. on[0p1<013(:1<1/11711

. CIIoITY, Cankt-IlerepOypr, 195251, Ilonmurexuuyeckas, 29

an. nouma: mikhail.a.panfilov@gmail.com

Tpanckpunius — nponecc cuaTe3a PHK mo marpune JHK, nepBsiii mar, HeoOX0aUMBIN I pean3a-
UM SKCIIPECCUU T'E€HOB BO BCEX JKUBBIX OpraHus3Mmax. McciegoBaHuio 3TOro mporecca OCyECTBIISIEMOTO
PHK-nommmepaszoit (PHKII), mocBsimeHo orpoMHOE KOJHYECTBO padoOT, OOJbINasi 4acTh KOTOPHIX BBIMOJ-
HEHa C UCMOJIb30BaHUEM KIIACCHUECKHUX CTPYKTYPHBIX M OMOXUMHUYECKUX M MeTOAO0B. OHU, B OTJIIMYHE OT
OJTHOMOJICKYJISIPHBIX METO/0B [1], HE Aat0T BO3MOXHOCTH OIICHUTHh TaKWE TUHAMUYCCKHE XapaKTCPUCTUKU
3TOr0 Mpolecca Kak MTHOBEHHAst U cpenHss ckopocth ABmxkeHus PHKIIL, a Takke Koau4ecTBO U JJIMTENb-
HOCTb €€ OCTAaHOBOK. Ba)XHOCTbh 3HaHUS ITUX XaPAKTEPUCTUK MOATBEPKAAECTCS, B HACTHOCTH, pe3yJbTara-
MU paboOT, B KOTOPHIX U3MEPEHHs TUHAMHUKU TPAHCKPUIIMHM WHIMBUAYATIbHBIX MOJIEKYJ OaKkTepHalbHOM
PHKII B mpucyTcTBUU allMHETOAMHA U KJICOCHMHA TTO3BOJIMIIM YTOYHUTHh MEXaHU3M JCHCTBUS STHX JIACCO
nenTtuaoB [2].

B macrosimieit pabore mus xapakrepusanuu uHruOupoBanus OaxtepuanibHo PHKII anTtnOGmotnxom
CTPENTONIMIUTUHOM Ha YPOBHE OJIMHOYHBIX MOJIEKYJ ObUT MPUMEHEH OJJHOMOJICKYJISIPHBIN METOJ] aKycThYe-
ckoii cuitoBoit criekTpockonuu (ACC). CTpenToNuauruH sSBISETCs MEPCIEKTUBHBIM aHTHOMOTHKOM Ha OC-
HOBE TETPAMOBOM KHCIOTHI, NEeHCTBYIOmMUNA B akTUBHOM LieHTpe PHK-monmumepaspl, 6mokupys ¢yHKImo-
HaJIbHBIC JJOMCHBI OTBEUAIOIIHE 3a IIUKJI J00aBIeHHs HyKJIeoTU 0B [3].

[TpoBeneHHbIe HCCIEAOBAHUS MOKA3alM, YTO J0OABICHHE CTPENTOJUIUTHHA MPUBOAUT K BO3HUKHOBE-
HUIO OJMHOYHBIX MPOJIOJDKUTEIBHBIX T1ay3 B MPOLIECCe IJIOHTAllMU TpaHCKpUMnu. Takxe ObUIO TOKa3aHo,
YTO MPU U3MEHEHUU PUOOHYKICOTHUTHOTO COCTaBa M BapbUPOBAHUU €r0 KOHIEHTPAIUHU, CTPENTOIUIUTUH
JPaMaTUICCKU YCHIIMBACT I1ay3bl, BRI3BAaHHBIC Ne(OUIIUTOM PUOOHYKICOTHUIOB. DTH PE3yIbTaThl MO3BOJISIOT
M0-HOBOMY B3IVISIHYTh Ha BO3MOXKHOCTH yBENMYEHUS d3PPEKTUBHOCTH CTPENTONHUIUTHHA B KAYECTBE aHTH-
OakTepuaIbHOTO Mpernapara.
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Pemrenue mpobiembl  OuomoBpexacHui (OHOKOPPO3MH) M OHOJIOTHYECKOr0 OOpacTaHHs IUIaBydHX
CPEICTB, TUAPOTEXHUYECKUX COOPYKEHHH M HeTera3ornpoBOIOB SIBISETCS aKTyaJbHOW 3aJadeil Kak ¢
HAay4YHOM, TAK Y3KOHOMHUYECKON U IKOJOTMYECKOW TOUEK 3pEHUsI. BUOMOBPEKICHUSAM MTOABEPrarOTCs BCE Ma-
TEpUaJIbl, HKCIUTyaTallsl KOTOPBIX MPOMCXOAUT B YCIOBHUSX IOBBIIIEHHOW BIIQXXHOCTU U OJaronpusiTHON
temrneparypsl [1]. K Hacrosiimemy BpeMeHr Hanbosee pacpoCTpaHEHHBIM U JOCTYITHBIM METOJIOM 3aI[HThI
0T OMOMOBPEXKICHUN U MOPCKOTO 00pacTaHus SBJIETCS MPUMEHEHHE JIAKOKpacoyHbIX MaTepuaios (JIKM),
coaepKanx ouonuHbie 100aBKu [2]. BellenaunBasch B OKPYKAOIIYIO CPEy, OUOLUIBI MPETSATCTBYIOT
OCE/IaHMIO W/WJIH MPUKPEIICHN O oOpacTareneit [2,3]. B mpoImiomM mupoko MpUMEHSIHCh 0JIOBOOPraHnve-
CKHE U JIPyTUe BHICOKOTOKCUYHBIC OMOLIU/IbI, YTO MPUBEIIO K 3arps3HEHUIO MUPOBBIX akBaTopuii [4]. Celiuac
JUISL OTHX 1IeJIel MCTIONB3YIOT COeMHEHHI MeN B KOHIeHTparusax 25 — 50 macc. %, 0JIHAKO, U OHU MOTYT
OBITH 3amlpelleHbl B OJKaiiliee BpeMsl M3-3a BO3HHKIIEH HKOJIOTHYecKoi omacHocTu. [loaTomy BakHOM
3a/1a4eil ABIAETCS MOUCK SKOJOTMYEeCKH Oe30macHbIX OMOIMIOB M pa3paboTKa 3alUTHBIX, B TOM YHUCIE,
MPOTUBOOOPACTAIONIUX IMOKPBITUI HA UX OCHOBE.

Panee B pabote [4] mis co3gaHusi MPOTHBOOOPACTAIOIINX MOKPBITHI Ha OCHOBE Kay4dyKCOICPIKAIIUX
MJICHKOOOPa3yIoMUX KOMIO3UIIMNA OBUTO MPEJIOKEHO HMCIOIB30BaTh MOJA- U OpOMCOAEpIKaIue COCIUHE-
Hus, cuHTesnpoBannbie ITAO HITO «Hoxo6pom» (r. Caxu, Kpeim). C TeueHHeM BpeMEHH TaKHe OHOLHIBI,
BBIJICTISTIONTNECS] M3 TIOKPBITHHA, MPETSTCTBOBATIN OCEAAHUIO 00pacTaree u pasiaraaiuch B MOPCKOH BoJe
JI0 SKOJIOTUYECKH 0Ee30MaCHbIX HEUTPAIbHBIX coeAMHEeHUH. Takke ObLIO0 OKa3aHO, YTO OHU HE HAKAarlIMBa-
JUCh B MIPEJICTABUTEISIX MOPCKOM (DIIophl U (ayHbI, HU B IOHHBIX OTJIOXKCHHSX, IOCKOJIBKY TI0 CBOEMY CO-
CTaBy HOJ- U OpOMCOIEpKAIINE COSTUHEHHUS CXOIHBI C COCTABOM MOPCKOM BOIbI [4].

[Henpro paboThI OBLTO CO3/ITaHNE HAHOCTPYKTYPUPOBAHHBIX KOMITO3UIIMOHHBIX MTOKPBITUM Pa3HOTO COCTa-
Ba Ha OCcHOBE npombinuieHHbIX JIKM u foa- u 6pomcoaepkamux OUOIHMIOB U ONpeAeNieHue UX OUONIOTH-
YecKOM akTUBHOCTH. B paboTe mpoBenéH aHaau3 MIMPOKOro psajaa Hoja- U OpoMcoaepKallux COeIMHEHUN U
onpeeneHbl uX (U3HKO-XMMHUYECKHE XapaKTEPUCTUKH. BHONOrMYecKyr0 akTUBHOCTh U 3()PEeKTHBHOCTH
OMOIMIHBIX TOJMMEPHBIX MOKPBITUMA OMPEEISUTM TI0 CHEIUaIbHO pa3pab0TaHHONW METOJUKE OIICHKU BBI-
)uBaeMocTu padkoB Artemia salina. B pe3ynbrare cpaBHHUTEIbHBIX JTaOOPATOPHBIX HCIIBITAHHNA OBLTH BbI-
Opanbl HanOosee 3¢ HeKTUBHBIE OMOLMIBI M TIOTyYEHbl KOMITO3ULIMOHHBIE TOKPBITUS TyTEM BBEACHUS ITHX
ouonuaoB B JIKM pasHoro coctaBa. YCTaHOBJIEHO, UTO HEKOTOPHIE M3 UCCIEIOBAHHBIX OMOIIMIOB OKa3bl-
BaIOT HAHOCTPYKTYpPHUPYIOIIEE BIUSHUE HA (POPMUPYIOMIMECST KOMIO3UIIMOHHBIE MOKpHITUs. [lomyueHHbie
pe3yNbTaThl MOTYT OBITH MCIIOJIB30BAaHbI MPU JATBHEUIITUX pa3pabOTKax IKOIOTUYECKU OE30MACHBIX 3alllUT-
HBIX OKpbITHI 1 JIKM.
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B HacTosimiee Bpems siBlieHne MarHuTHOro pe3oHanca (MP) ucnonb3yercs He TOJIBKO AJIS UCCIIEI0BaHUS
pa3IMYHBIX MEAUKO-OMOJOTHYECKUX OOBEKTOB, HO M LIMPOKO NMPUMEHSETCS B KIMHUYECKON IPaKTHKE.
MarauTtHo-pe3oHnancHas Tomorpaduss (MPT) u marautHO-pe3onancHas cnektpockonus (MPC) sBusroTcs
NPU3HAHHBIMU METO/IaMH COBPEMEHHOI HEMHBAa3WBHOW MEIMIIUMHCKOM JHarHoCTUKY [1].

B nanHOM noKIIane paccMaTpuBacTCs HOBOE HAIIPABJICHUE NPUMEHEHUS SIEPHOTO MarHUTHOIO PE30HAHCa B
MEIMIIMHCKOM JUarHOCTHKE — METOJ JMarHOCTHYECKOr0 MarHuTHoro pesonanca — JIMP [2], meroauku
9NIEKTPOHHOTO NapaMarHuTHoro pesonanca (DI1P), anpoOupoBaHHBIC B KIMHUYECKOW THArHOCTHKE U JIO-
sumerpuu [3].

[Tpunnumn, nexammii B ocHoBe Metona JIMP, — nucrnonb3oBaHMe MarHUTHBIX HAaHOYACTHII B Ka4ecTBe Oec-
KOHTaKTHBIX OMOCEHCOPOB, COKPAIAIOLINX BpeMsl CTUH-CITUHOBOM penakcayu (72) COCEHUX MOJIEKYIT BOJIBL.
Ha ceropusmHuil 1eHb MarHUTHbIE OMOCEHCOPHBIE HAHOYACTHULBI pa3paboTaHbl A OOHApYKEHUS LIHPO-
Koro cnektpa neneid, skmoyas JJTHK/muxpoPHK, Genku, GpepMeHTSI, IeKapCTBEHHBIE TIPENapaThl, IIATOTEHBI 1
OITyXOJIEBBIE KIIETKU. B 1nocneHee BpeMsi BO3MOKHOCTH T€XHOJIO0THHU SIMP-1narHocTuKy 3HaYUTENBHO 1ar-
HyJU Bepen Onarogaps pazpab0oTKe MUHHATIOPHBIX, OCHOBaHHBIX Ha uune, SIMP-nerexktupyromux cucreMm
(Mukpo SIMP), koTOpble CHOCOOHBI BBINOJIHATH BBICOKOUYBCTBHUTEIbHBIE H3MEPEHUS B MHUKPOJIMTPOBBIX
o0beMax oOpasia ¥ B MyJIbTUIUIEKCHOM KOMOMHHPOBaHHOM (hopmate. C ydeToM 3THX JTOCTHKEHUN METO
JAMP conepxxut B ceOe Oosblie MEepCreKTUBbl Ul CO3AaHUS BBICOKONPOU3BOAUTENbHBIX, TOPTaTUBHBIX,
HEJ0POruX MUKPOIUIAT(OPM JUIsl IIUPOKOT0 MOJIEKYJISPHOTO U KIETOYHOI'O CKPUHUHIA B YCIOBUSIX KIIMHUK
Y IIYHKTax OKa3aHWs NEPBUYHON MEAUIIMHCKON TOMOIIH.

Meton DOIIP, HecMOTps Ha 3HAYUTEIBHOE KOJIUYECTBO pabOT B MEIUKO-OMOIOIrMUECKUX HUCCIIEIOBaHMSIX,
IIOKa HE HallleJl TAKOrO IUPOKOro MPUMEHEHHS B KIIMHUYECKON AMarHoctuke, kak meton IMP. Buenpenue
OIIP in vivo u in Vitro B KIIMHUYECKYIO NMPAKTUKY B HACTOSILEE BPEMs 3aKIIFOYACTCS B TIOUCKE MTPUIIOKEHHI,
KOTOpbIE MMEIOT OYEBHJIHYIO IOJIE3HOCTh U KOTOPbIE MOTYT ObITh peanu3oBaHbl. C 3TOW TOUYKH 3pEeHUs
HauOosee pa3BUTHIMM KIMHUYECKUMHU npuiokeHusMu OIIP  spmstorest OIIP-okcumerpus u  OIIP-
JO3UMETPHSI KIIMHUYIECKH 3HAYUMBIX BO3JICHCTBHUI HOHU3UPYIOLIETO H3nydeHus [3].

Merton OIIP-okcuMeTpun OCHOBAaH Ha TOM (hakTe, YTO PaCTBOPEHHBIN MOJNEKYJISPHBINA KUCIOPOJ U3Me-
HSET BpEMEHa peJlakcalluy OKPYKAIOIIMX CIMHOBBIX 30HA0B. Ilomydas n3o0paskeHUs] MPOCTPAHCTBEHHOTO
pacnpenenenus WUpUHbI JUHUN cnekTpa D[P 3TUX 30HI0B, MOXKHO CYJIUTh O HAJIMYUU U KOHLEHTpPaLUU
MOJIEKYJIIPHOTO KUCJIOPOJa B TKaHSIX.

B OIIP-no3umMerpun HanbomblIee pa3BUTHE TOTYUNIIN:

— UHAMBUAYyaJbHAsl pETPOCHEKTUBHAS J03UMETpHs HaceneHus o JI1P-cnekTpy smanu 3y0oB,;
— aJJaHUHOBAs! TIO3UMETPUS MaTE€pUANIOB U MTPOAYKTOB MUTAHMS, TIOABEPTILINXCS PA3IMUHBIM BUIaM PaHallOH-
HOTO OOTy4eHus..

Cpenu Metonuk OIIP, anpoOMpoBaHHBIX M HalIeIUINX IPUMEHEHNE B KIMHUYECKON AMArHOCTUKE, Clie-
JyeT BBIIECTUTHh CIIUH-MMMYHOJIOTHYECKHH MeToJ| aHanu3a u OIIP-rect QyHKIMOHANbHOCTH anbOyMUHA,
KOTOpBIE TAKXKE MPECTABIEHBI B HACTOSIEM JIOKIIAJE.
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[{uknuyeckue NTUMENTHAbI, YaCTO BCTPEYAIOIIUecs: B MPHUPoe, 00pa3yroTcs MyTeM CBSI3bIBAHUS OJHOTO
KOHIIAa JIMHEHHOro aumnentraa (amino-terminus) ¢ apyrum (carboxyl-terminus) amuaHo# cBsi3pi0. Bee onn
NPE/CTaBIISIIOT co00M mpou3BoaHbIe 2,5-nukeronumepasuna (DKP) win mukino-/{uriaunuba ¢ 6pyrTo dop-
myioi C4HgN2O, (Puc.1).

B skcnepumente nonmzanus DKP npoucxomuna B pe3ynbTrare IpOLECCOB 3axBaTa OJHOIO WIH ABYX
anexTporoB noHamu He?" ¢ sneprueii 4 keV/a.m.u. OGpasyrolyecs B pe3ylbTaTe dTHX IPOLIECCOB MOJICKY-
JSIpHBIE MOHBI AaHAJM3UPOBAJIMCH 110 Macce U 3apsily BPEMSIPOJIETHBIM aHATN3aTOPOM M PErHCTPUPOBAIHCH
B «MHOT'OCTOIIOBOMY» pexxuMe. B pe3ynbraTe ObulM M3MEepeHbl OTHOCUTENIBHBIE CEYEHHS BCEX AIEMEHTAPHBIX
IIPOLIECCOB, COMPOBOKIAIOLINX 3aXBaT JIEKTPOHOB. J[JI1 OCHOBHOT'O IO BEIMYMHE CEYEHMUSI ITpoliecca 3axXBa-
Ta OJJHOTO 3JIEKTPOHA ObUIM MOJIy4YeHbl OTHOCUTENbHBIE CEUYEHUSI 00pa30BaHMs BCEX MOJICKYISIPHBIX (ppar-
MEHTOB.

Jls pacdera reoMeTpUM MOJIEKYJIbI U MOJIOKHUTENBHO OfHOo3apsaaHoro noHa DKP, a Tak xe sHepruii pas-
JUYHBIX KaHAJOB (pparMeHTaluu 3TOro MoHa npumeHsics meron DFT, peanu3oBanHbIM B mporpamme
Dmol® us3 nporpaMMHoro maketa Materials Studio. beut ucnonszoBan ¢ynkumonan B3LYP u nonnosnek-
TPOHHBII aTOMHBIN 6a3uc ¢ yuérom nmonsipusamuu DNP [1, 2].

DKCIepUMEHTAIbHO OBUIO IMOKa3aHO, YTO HauOoJblllee CeYeHUE

+
IOI umeer mnporecc oopaszoBanus nona DKP™ (o=180 rel.u.). beun pac-
i CMOTpEHBI HanboJiee BEPOSITHBIE MEXaHU3Mbl OCHOBHBIX 10 BEIUYUHE
< 0N DKP (Ta6ux.1.). D
HeS i CeUeHHs KaHaJIOB (pparMeHTAllMK MOHA (Tabmn. ')L Heprus pe-
| | axiu (Ey) onpenernsiack Kak pasHUIA MMOJHBIX SHEPTUH (pparMeHTOB
HN4 C6H, U poauTenabckoro noHa. Cambrii ”HTEHCUBHBIN (parmenT (Tabi.1.) B
N s Macc-CIeKTpe 00pa3zyeTcs IpU pa3pbiBe CBA3EH
L' C2-N1 u C5-C6 (unu cummerpuunbix uM) (Puc.1) u murpamuu

aTomMa BOJIOPO/ia K 3apsHKCHHOMY ()parMeHTy OT OCTaTKa, KOTOPBIH
OBLT pacCMOTPEH B BHJE YeThIpeX M30MepoB. MoHbI ¢ Maccamu 42 u
72 (a.m.u.) ob6pasyrorcs mpu paspbiBe cBsizeii C2(5)-N1(4) wu
C3(6)—N4(1), a ¢ maccamu 43 u 71 (a.m.u.) mpu paspeise cBszeii N4(1)-C3(6) u C6(3)— C5(2). Bapsx ¢
OJIMHAKOBOH BEPOSTHOCTBHIO OCTAETCS WIIH Y JIETKOTO, HITH Y TSDKEJIOTO (hparMeHTa.

Tabn. 1. DHeprus 1 OTHOCUTENBHOE CEUEHNE OCHOBHBIX KaHaoB (hparmMeHTanuu noHa DKP.

Puc. 1. Crpvkrypaas dbopmyiaa DKP

Von [m (a.m.u.)] Heumpaﬂ?g.m fﬁaeMeHm [m E: (V) Om;:uc:qe-
CH.N [30] C3H,NO;, [84] 2.07 - 2.36 100
C,H,0 [42] C,HaN0 [72] 4.68 7.8

C,HaN,0 [72] C,H,0 [42] 3.19 8.3
CHNO [43] C3HsNO [71] 4.11 415
C3HsNO [71] CHNO [43] 1.78 39.1

PacueTsl mpoBeeHBI C HMCHOJIB30BAaHUEM BBIYHUCIUTEIBHBIX pecypcoB PLI «BberauciurenbHbI LEHTP
CII6I'Y» (http://cc.spbu.ru).
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[ToBpexaeHus HEMPOHHBIX CETEH TOJIOBHOTO MO3Ta BEAYT K Pa3IUYHBIM Ipoleccam. ITU 00CTOSITENb-
CTBa 3aTPYTHSIOT BBIOOP ONTHUMAIBLHON TAKTHUKH KOPPEKIIMK HAPYIICHHBIX (DYHKIMI MO3ra B COOTBETCTBHH
C CYILIECTBYIOIIMMHU MPOTOKOJIaMu JeueHus. [Ipu TpaBmMax mo3ra HapymarTcs ycioBus (yHKIHOHUPOBA-
HUSl HEHPOHHBIX CETEH B MEPBYIO OUEPEab 3a CUET MEXAHMYECKOrO MOBPEKICHUS HEPBHOM TKaHU U COCY-
J0B. [Ipy KpOBOM3NMUSHUAX WM NMPU UIIEMUYECKHUX MHCYJIBTAX B MEPBYIO Ouepedb HAPYILIAETCS KPOBO-
cHa0)KeHUe MO3ra, U MPU reMOPPAru4ecKX MHCYJIbTAX MPUCOECTUHACTCS MEXaHUUECKUH (aKkTop KOMIpec-
CUU HEpPBHOM TKaHU B IOJIOCTH Yeperna 3a c4yeT oOpa3oBaHUs reMaroMbl. OJHUM H3 MEPCIEKTHBHBIX
HAIPaBJIEHUHN B 3TOM aCIIEKTE SIBJISIETCS IOIBITKA OCJIa0JIEHNs HETaTUBHOTO AEMCTBUSI HA MO3I TMIIOKCUU U
UIIEMHUH C TOMOIIBIO Pa3HOOOPA3HBIX METOJMK, aKTUBUPYIOIIUX MEXaHH3MbI HEHPOMPOTEKTUBHOTO JIEii-
ctBus. Tak, oOHapy»X)eHo, YTO ra3000pa3HbIii mocpeaHuk okcus azota (NO) mpu maToJorHYecKuX MpoIec-
cax Urpaer Kak MpOTEKTOPHYIO, TAK U IECTPYKTUBHYIO poJib. B Hacrosiee BpeMs pa3BUTHE UILIEMUH MO3Ta
U TI0CJIE/IyIOIIee BOSBHUKHOBEHUE MHCYJbTA CBS3BIBAIOT C HAPYLIEHUSIMH MO3TOBOIO KPOBOTOKA, a TaKXkKe C
HapyueHusaMu ero perymsauuu cucremoit NO [1,2]. [Toatomy 1enbio gaHHO#M paboThl OBLIO UCCIIEIOBaHHE
METOJIOM CIEKTPOCKOIINHU 3JIEKTPOHHOTO MapamMarHuTHoro peszoHanca (OI1P) MHTEHCHBHOCTH MpPOAYKLIMU
NO u Meau, Kak Hokasarens ypoBHS (epMeHTa CyNepOKCHIAMCMYTa3bl B THIIOKaMIIE, JTOOHBIX JOJAX U
cep/ue KpbIC IPYU MOJIETUPOBAHUY 1iepeOpaibHON UIIEMUH U TPAaBMbI TOJIOBHOTO MO3Ta.

[TpoBoaMIIN 3KCIIEPUMEHTATIbHOE HapylIeHHe (PYHKIUH MO3Tra MOJIEIMPOBAHUEM T€MOPPArHuecKoro uH-
CyJbTa M TpaBMbI rojloBHOro Mosra. bein npumenen meron OIIP cnekTpockonuu A OLIEHKH MPOJTYKIUU
NO 1o uHTerpasbHON MHTEHCUBHOCTH KOMILIEKCA (DETC)Z-Fe2+-NO B TKaHAX Mo3ra Kpsic [1]. ®opmupo-
BAHUE KOMIUIEKCA (DETC)Z-Fe2+-NO B TKaHSAX KpbIC HaMH omucaHo panee [3,4]. OcHOBHBIE M3MEPEHUS
npoBoWIINCh Ha crekrpomerpax DIIP 3-x cantumerpoBoro aumanazona ¢upmsl "Bruker" ER 200 SRC u
EMX/plus ¢ temneparypuoii npucraskoit ER 4112HV B X nuanasone (9.50 GHz). Ha ocHoBe u3zMepenuii
cnekTpoB DIIP BrnepBble 00HapykeHO, YTO CHIbKeHUE npoaykiuu NO u cofep)kaHusi MM B THIIIIOKAaMIIE,
JOOHBIX JIONIIX MO3Ta Cep/le HaOII0Aal0TCs yKe Ha paHHUX CTaJIusAX TMIIOKCHH, BBI3BAHHOM reMopparuye-
CKHMM HCYJBTOM U TPaBM€ FOJIOBHOI'O MO3ra.

MopenupoBanue umiemMun npoBoamiuch B Llentpe mosra, Uuctutyr ¢usznonorun HAH benapycu, pa-
6ota nmonaep:kana ['ocynapctBenHsiM Komuterom mo nayke u Texnonorusim Pecniyonmuku bemapych (Ne
M19LITG-002). N3mepenus crekrpor DIIP oOpasmnos npoBoamiock KOTU ®UILL KazHI] PAH B pamkax
BBITNIOJIHEHMSI TOCYAAPCTBEHHOTO 3a/1aHUS.

Jlureparypa

[1] Kh.L. Gainutdinov et al. Applied Magnetic Resonance. 2011. 40 [3]. 267-278.
[2] N.A. Terpolilli et al. J Cereb Blood Flow Metab. 2012. 32. [7]. 1332-1346.
[3] V.V. Andrianov et al. Applied Magnetic Resonance. 2016. 47. [9]. 965-976.
[4] A.l. Ismailova et al. Applied Magnetic Resonance. 2005. 28. 421-430.
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UccnepoBaHne metoaom IINP-cnekTpockonuu copgepxaHnsi okcmaa
a3oTa B CMMHHOM MO3re KpbIC NpU orpaHn4YeHumn NoABUXKHOCTYU C 3-X
HeAenbHOro Bo3pacTta

P.N. 3apI/IHOBal, M.J. CyHI‘aTyJIJII/IHal, Ir. ﬂ(bapOBal‘z, B.B. AHIIpI/IaHOBl’Z, XJL FaﬁHyT;LI/IHOBl'Z,
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! Kazauckuii benepanbublii yauBepcuteT, Kazanb, 420008, Kpemnesckas, 18
2KOTU OUILL KazHII PAH, Kazans, 420034, Cubupckwuii Tpakt, 10/7
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B nHacrosiiiee Bpemsi orpaHuyYeHHe MOABHKHOCTH, 00YCIIOBIIEHHOE COBPEMEHHBIM 00pa3oM >KU3HH, 0CO-
OCHHOCTSAMHU TPOPECCUOHATBHON JEATEIILHOCTH U JIP., 3aCIY)KEHHO MPHU3HAETCS OJHUM M3 Haubosee 3Ha-
YUMBIX 3THOJIOTUYECKUX (DAaKTOPOB HEHMH(EKIMOHHOW MAaTOJOTHH TOPOJICKOIO HaCelleHUs, CIocoOCTBYs
Pa3BUTHUIO M IPOrPECCHUPOBAHUIO LIEJIOr0 psja 3a00JIeBaHUN KapIUOJOTMYECKOr0, OPTONEAMYECKOTO H
HEBPOJIOTH4ecKoro npoduis. MHOTOYNCICHHBIME HCCIIEOBAHUSIMH [MOKAa3aHO HEraTUBHOE BIIMSHUE JIaH-
HOro (hakTopa Ha OOJIBIIMHCTBO CHUCTEM M OPTaHOB, OJHAKO KOHKPETHBIC MAaTOTCHETHYECKUE MEXaHU3MBI,
peanu3ylonie ero JAeicTBUE, W3YYeHbl HEeIOCTaTOYHO MOJHO. B yacTHOCTH, €1abo pacKphITO ydacTue B
ATUX MPOIECCaX YHUBEPCATLHOTO Onoperymstopa — okcuaa azota (NO). Cucrema NO urpaet BaxHyIO pojb
IpU aJanTalyuy OpraHu3Ma K pa3jJMdHbIM MU3MEHEHUSM BHEIIHEW cpeibl U BHEIIHUX ycloBuil. Llenpio nan-
HOT'O MCCJIEZIOBAHUS SIBIISIETCS CPAaBHUTENbHBIN aHaiu3 cojepkanus NO B TKaHSAX CIMHHOIO MO3ra KpbIC,
pPacTyIIMX B YCJIOBUSAX OTPAHUUYEHHOU MOABUKHOCTH METOJOM CIIEKTPOCKOIUHU 3IEKTPOHHOTO IMapaMarHuT-
Horo pe3zoHaHca (JI1P).

Orpann4eHHON MOJBUKHOCTU AOOMBAIHUCH IMOMEIICHUEM KHUBOTHBIX B CIICIUATbHBIC KICTKU-TICHAIBI B
TeYeHHue 2 MecsleB, HaunHas ¢ 3-x HenenbHoro Bo3pacTta [1]. Conepkanue NO B CIMHHOM MO3Te Ompeje-
JS7I0Ch METOJIOM CIIMHOBOT'O 3aXBaTa, KOTOPBIM OCHOBaH Ha peakuuu pagukaia NO co CIMHOBOW JIOBYIII-
KOU. BBIT mpUMeHEeH KOMIUIEKC Fe* ¢ mytaaaTnokapdbamarom (IDTK) mns 3axsata NO u popmupona-
HUsI YCTOWYHUBOTO TPOMHOIO KOMILIEKCa (HBTK)Z-FEZ+-NO [2]. [TogpoOHOCTH MeTO/la CHMHOBOI'O 3axXBaTa
onucaHbl HaMu panee [3; 4]. lanubiidi koMIuieke siBisiercst mapamarHuTHeIM (SFe=1/2, u IN=3/2) u moxer
ObITh 3apeructpupoBad mMetonoM OIIP cnekrpockonuu [2]. KoMIuiekchl XxapakTepu3yroTcs JIETKO pacio-
3HaBaeMbIM criekTpoMm JIIP co 3nauenuem g-daxropa g=2.035 u TPUIUIETHONW CBEPXTOHKOW CTPYKTYpPOH.
KomuectBo NO ormeHMBalIOCh 1O MHTErpalibHOM MHTeHCUBHOCTH KoMmiuiekca ([IDTK)2-Fe2+-NO. Peru-
cTpauus cnektpo OIIP mpuroroBneHHbIXx 00pa3noB mpoBojauiach Ha crekrpomerpe OIIP X-nnamazona
ER-200E-SRC ¢upms "Bruker" EMX/plus ¢ Temneparyphoii npucraBkoit ER 4112HV npu 77 K. Bo Bcex
9KCIIEPUMEHTAX COXPAHSUIMCh MOCTOSHHBIMU cieaytoiue napamerpel: CBY momuocts-30 MBT, Moxyns-
-5 I'c, ycunenue- 4-104, nocrosunas BpeMeHn-100 mcek., BpeMs 3amucH crekTpa-50 ceKyHI U YHCIIo
HakoruieHui — 8. Ilpyu HaKOIIEeHMSIX U PETUCTPALlUU CHEKTPOB HCIIOJIb30BAJICS KOMIBIOTEP CIIEKTPOMETpa
"Aspect 3000" pupmer "Bruker".

Ha ocnoBe u3mepennii criektpos OIIP oGHapykeHO, YTO OrpaHUYEHUE MOABUKHOCTH NMPUBOAUT K yBe-
anueHuto cozaepkanus NO B TKaHSX CIMHHOTO Mo3ra Ha 96% (p<0,05).

Jlureparypa

[1] P. U. Bapumnoga, X. JI. laituytnunos, T. JI. 3edupos, bromi. skenep. 6uon. men. T. 157, Ne 5, C. 554-556, (2014).
[2] B.A. Muxosy, JI.H. Kyopuna, A.®. Bauun, buogusuxa, T.39, C. 915-918, (1994).

[3] Kh.L. Gainutdinov, S.A. Gavrilova, V.S. lyudin, et al, Applied Magnetic Resonance, 40 267-278 (2011).

[4] P.1. 3apumnoBa, B.B. Aunpuanos, I'.I'. AAdbaposa u ap., Poccutickuiti ¢puzuonoeuueckuii scypnan, Cankr-IletepOypr: Hayka,
T.100, Ne 8, C. -926-935,(2014).
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Busyanusauml pacnpeneneHns cboccbopa C NOMOLWbIO NMNPOTOHHOIO
MarHMTHOro pe3oHaHca
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CIIoI'Y, Cankr-IletepOypr, YibsHOBCKas yiI. 3

a1. nouma: Vfrolow@bk/ru

CoBpeMeHHas cTaHAapTHAsE MarHUTHOPE30HAHCHAsI TOMOTpadusi UCHOJIb3YET UCKIIOUUTEIBHO SEPHBII
MarHuTHBIN pe3oHanc (IMP) u, cienoBarenbHO, MO3BOJSET MOTYYUTh U300pAKEHUSI MPOCTPAHCTBEHHOTO
pacrpenienienusi MPOTOHOB B HccieayeMoM o0bekTe. OqHaKko st OMOJIOTUU U MEJUIMHBI TPEACTaBISIOT
HWHTEpEC TaKkKe M300pakKeHUs paclpeieNiCHHs IPyrux siaep, Hanpumep, docdopa (31P) WU HATpUs (23Na).
OcHOBHasi TPYAHOCTb, KOTOpPAsi BOSHUKAET MPH MOJYYCHUU TaKUX M300paKEHUH, COCTOUT B MaJOil MHTECH-
cuBHocTU curHana SIMP unrepecyroiero sijpa, U, ClieJJoBaTeIbHO, INIOXOM OTHOIIEHUHU CUTHANA K LIyMY.
IT0 0GCTOATEIBCTBO CHIIBHO YBEIHUMBACT BPEMsI MONyUeHHs H300paxenns. Tax, ;s ° P, aT06bI OTY4HTh
TaKoe € OTHOIICHUS CUTHaJa K IIyMy, Kak U JJid MPOTOHOB, MoTpedyercs BpemeHu B 250 pa3 Gosbiie.
OauH U3 myTedl NpeojoseHMs] YKa3aHHOM TPYAHOCTH OTKPBIBA€T HCIIOJIb30BAHME [JBOMHOIO SJAEPHO-
AJIEPHOTO PE30HAHCA B COCAMHEHUAX, B KOTOPBIX MHTEPECYIOIIEE SAPO CBSA3aHO C MPOTOHAMU CKaJSPHBIM
CIMH-CIIMHOBBIM B3auMoOJIeHCTBUEM. B 3TOM cilydae ynaercss BU3yalM3UpPOBATh JIOKAJIU3ALUIO TaKUX CO-
€MHEHUI C YyBCTBUTEIBHOCTHIO, COOTBETCTBYIOIIECH MPOTOHHOMY M300paKEHHUIO.

Heas padorsl. Llenbio paboThl ABIAIOCH MPOJEMOHCTPUPOBATH IKCIEPUMEHTATBHO BO3MOXHOCTh I10-
JTy4eHHs n300pakeHU yIIOMSHYTHIM BBILIE METOJOM 33 Pa3yMHOE BpPEeMs.

Marepunanbl u MeToabl. B KauecTBEe MOJEIBHOIO COEAMHEHUSI JUIsl TTOJIyYE€HUSI MarHUTHOPE30HAHCHBIX
nzoopaxkennit (MPU) ucnonp3oBancs tpumeruiadocdar (TMD). Jlnsg cnekTpalbHBIX HCCICIOBAHUN HC-
noJb30Batics aaeHo3uHTpudochar (ATD), npencrapnsromuii HTEpeC A OMOGU3NKHA U MEIUIIUHBI. JKC-
nepuMeHT 1o norxydenuro MPU ¢anromos, cogepxamux TM®, Obl1 BHIIOTHEH HA CaMOJIEIbHOM MarHuT-
HOpe3oHaHCHOM ToMmorpade B mMarHuTHOM mone 7 mTa (300 kI'r). Crnextpsl AT® Obutn moiydeHsl Ha
cnektpomerpe AIMP ¢upmbr BRUKER Ha wacrore 500 MI'w.

Pe3yabTaTsl. M300paxenue pacnpeaenenus Gocdopa moaydeHo Kak pasHOCTh MPOTOHHBIX M300paxke-
HUH, MOJIyUEHHBIX U3 CIIUHOBOTrO 9Xa: (1) - 6e3 Bo3/1eHCTBUS MHBEPTUPYIOLIETO UMITYJIbCA, IEHCTBYIOIIETO
Ha P OJIHOBPEMEHHO C MPOTOHHBIM UHBEPTUPYIOIIKUM HUMIYJIbCOM U (2) - IpU TaKOM BO3JEHCTBUH. 3aBU-
CHUMOCTb CUTHAJA JIepHON MHIIYKIIMM OT BpEMEHH JUIsl 000MX CllyyaeB MpHBeieHa Ha puc. 1.

[Tonyuensr Takxke cnekrpel AT® u3 cnuHo-
6 "I‘u ' ' ' ' ' ' BOT'0 7Xa KaK C BO3/EHCTBHEM MHBEPTUPYIOILIE-
‘ uMIynsca Ha pocdop, Tak U 6e3 Hero.
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3akiiouenue. PazpaboTaHHBIA METOJ] BU3Y-
anu3alyi MPOCTPAHCTBEHHOTO pPacCIHpeeIeHHUs
snep dochopa MokeT okazaThbCs MEPCIIEKTUB-
HBIM JIJIS1 COEIMHEHUH, B KOTOPBIX UMEET MECTO
CKaJIsIpHOE
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Pric. Bp 3 eaMRCT0 9P BRRNTTS HRIRHIAIRHOCTH CUTHA-

70B oT potoHOB TM® mocinie 180-rpamycHoro ummnyibsca 6e3 180-
IPagyCHOrO UMITYJIbCA HA 3P (1) u ¢ Takum UMITYJIbCOM.
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MN3oTONHLIN MacCcC-CneKTpomMeTp Ansd onpegerneHunsa cnenoB TpuTus
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on. nouma: gromov-24-2@yandex.ru

TpuTuii- paIMOaKTUBHBIN U30TON BOJOPOJIA C EpHUOIoM norypacnana 12,35 roga. B opranusm yenoBe-
Ka OH MOJKET IIOCTYIaTh B BUJE ra3a U TPUTHI3aMEHIEHHBIX MOJIEKYJI, B YACTHOCTH CBEPX TSAKEIOW BOIBI,
yepes3 JETKUe, KOXKY M KeJIyJL0YHO-KUIIEYHbIN TpakT. B okucIeHHOM BUIE TPUTUM JIETKO BCTYMHAET B MPO-
L[ECChl BOJJOPOJIHOTO OOMEHA U HAKAaIlJIMBAETCsl BO BHYTPEHHEH cpesie )KMBOro opranu3ma. PannoakTuBHBIN
pacnaja TpUTUS NPUBOAUT K BHYTPEHHEMY OOJIYUEHHIO U, KaK CIEJICTBUE, K HAPYLICHUIO MOJIEKYJISPHBIX
CTPYKTYp U MEXMOJEKYJISAPHBIX CBA3€H MOJ JeHCTBUEM [-H3Iy4eHHUs, B3bIBas CEPhE3HbIC PacCTPOHCTBA
30pOBBs yesioBeka [1] u rpo3si rubelbIo I0ObIM )KUBBIM OPraHU3MaM IUTAHETHI.

OmnacHocTb 3arpsi3HeHus: 6nochepsl TPUTHEM SBIIIETCS HEOThEMIIEMON YacThi0 pabOTHI C AaTOMHOI dHEp-
rueii. HecMoTpsi Ha mpUHUMaeMble MEpbI, €ro BEIOPOCH M YTEUKH B OMOC(epy HENb3sl MOJHOCTHIO yCTpa-
HUTb.

Jnist obecniedeHus HKOJIOTHYECKOM 0€30IacHOCTH HEOOXOAUMO KOHTPOIMPOBATH KOHIICHTPALIUIO TPUTHI
B Onocdepe Kak Ha MpeanpHUsATHsIX, padOTaIOIUX C HUM, TaK U PsIoM ¢ HUMH. Ha cerogHsmHuil neHp s
3TUX U3MEPEHUHN UCIOJB3YIOT OETa-CIEKTPOMETPHI CO CUUHTUIUIALMOHHBIMU CYETYNKaMU. OCHOBHBIMU He-
JIOCTaTKaMU JJAHHOTO METOJA SIBJSIOTCS HEIOCTATOYHbIE UYBCTBUTEIBHOCTh U TOYHOCTh IPU HU3KUX KOH-
[EHTpalMiX, TUIUYHBIX ISl COBPEMEHHBIX OHOc(hepHBIX 3arpsi3HeHWi. B 93TOH curyanmm wmacc-
CHEKTPOMETPHS UMEET CYLIECTBEHHbIE TPEUMYILIECTBA, HECMOTPS Ha JJIOPOTrOBU3HY alapaTyphl.

OIpe/ieseHus CIenoB TpUTHs B Grochepe mpr koruerTparmsix 10 10™° Mo/ BO3MOXKHO ¢ HCIonb30-
BaHUEM Macc-CrleKTpoMeTpuueckux uzmepenuit. Hayunoit rpynmoit @TU um. A.®.Modbdbe PAH, UAIIL
PAH, AO «<BHUMHM» u OO0 «MC-BHO» 0b1 pazpaboTaH M M3rOTOBJIECH ONBITHBINA OOpaser macc-
criektpomerpa MU-40 «TPUTUYM», npeanasHadyeHHbIN 1JISI M30TOIMHOTO aHAJIM3a BOJAOPOIHO-TEIMEBBIX
CMECeH.

[Tprbop mocTpoeH Mo HOBOM HMOHHO-ONTHYECKON cxeme [2] Ha 06a3e MPU3MEHHOTr0 Macc-aHAIU3aTopa.
Macc-CcreKTpoMeTp UMEET BBICOKYIO TOUHOCTh U3MEPEHUs M30TONHbIX oTHoweHui (10 0,1%) u pazpema-
IO1IYI0 crtocoOHOCTh He Hike 3500. OH mo3BosseT pa3AeiauTh BCce MYJIbTUIUIETHl B Macc-CIIEKTpe, 00pazy-
IOIMeCcs TP HOHU3AIMU BOJIOPOJHO-TEIIMEBONM CMECH, KpoMme aybrera SHe+-T+, a Takxe JIOCTOBEPHO
OIPEAEINTh KOHIIEHTPALMI0 KOMIOHEHT npu €€ paznuuuu B 10000 -100000 pas.

B xonctpykuun MU-40 «TPUTUYM» 3aoxkeHbl HOBbIE MHHOBAIIMOHHBIE pelleHus. Bce 3Hadnmble
MOHHO-ONITUYECKUE DIIEMEHTBI, BKJIIOYAs MOJIFOCHBIE HAKOHEUYHUKH IUCIEPTUPYIOLIET0 MarHuTa, pacroio-
JKEHbl B OJHOW BaKyyMHOH kamepe — «rexHojoruss MC-mnatdopMmbi». {151 BO3MOXKHOCTH HE3aBUCHUMOIO
U3MEpEeHUs] KOMIIOHEHT Hepasjaensemoro nyonera3He+-T+, Macc-ClieKTpOMETp OCHAILlEH JIByMsI CpeJICTBa-
MU BBICOKOBAaKYyMHOM OTKauKH C pa3HOW M30MpaTeIbHOCTHIO: TYpOOMOIEKYISIPHOIO U MarHUTOPA3PSTHOTO
Hacoca.

Taxkum oOpa3zoM, MpeIoKeH KOMIAKTHBIN U JieTkuid (He 6osee 250 Kr) macc-CeKTpoOMeETp, 00Jiaiaro-
MUK BBHICOKUMH aHAJUTUYECKHMMHU XapaKTEPUCTHKAMM Ul ONpEJeNIeHHs CIeI0B TPUTHS Kak B Ouocdepe,
TaK ¥ JUIs UEJIeH ero yuyera U KOHTPOJIA.

Jlutreparypa
[1] Bacuiierko U.51. TOKCHKOIOTHSI IPOAYKTOB SIIEPHOTO AeneHust. — M.: Mexununa, 1999. — 200 c.

[2] Tanne JLH, Sxymes E.M., Hazapenko JI.M.,. AatonoB A.C, CemenoB A.A.,. lays H.P TIpusMeHHBIN Macc-CIIEKTPOMETP
JUTS H30TOITHOTO aHAJIN3aBOI0POIHO-TeaHeBbiX cMeceid.//ITucema B JKTD.2018.T.44.N 14 C 94-102
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Jlnokcua TuTaHa — NOJyNPOBOJHUKOBBIM MaTepuall, OHON U3 o0sacTeil MPUMEHEHUs KOTOPOro SBISET-
cs poToKaTanus, B 4aCTHOCTH, (DOTOKATAIUTHYECKOE PA3JI0KEHHE OPraHUYECKUX MPUMEce Ha BO3AyXe HWIN
B BOJE, (OTORIEKTPOXUMHUYECKOE pacIleryieHue BoIbl, POTOKATUIMTHYECKOE BOCCTAHOBJICHUE YITIEKUCIIO-
r0 rasa JI0 yriaeBoaopoHoro Tommmsa [1, 2]. HegocraTkoM JaHHOTO MaTtepuana siBsieTcsi OOJbInas MnupH-
Ha 3aMpENICHHON 30HbI, 00YC/IaBINBAIOIIAs HEOOXOMMOCTh UCIONb30Banus Y® uctounukos ceera [1, 2].
OpHako HaJIMYKE MPUMECEH TO3BOJISIET PACIIMPUTh CIIEKTPAIBHBINA TUaa30H B BUAUMYIO 001acTh. Becema
NEPCIIEKTUBHBIMU C 3TOM TOYKU 3PEHUS SIBISIFOTCS MAacCHBBI HAHOTPYOOK NHMOKCHIA THUTAaHA, MOJy4YEHHBIE
QHOJIHBIM OKHCJIeHHEM [2]. BaxkHyto poib B (hoTOKaTaIM3e UTPAIOT CIMHOBBIC LIEHTPHI (1e()EKThI) BELIeCTBA
[1]. TToaToMy 1€MBIO TAaHHOW PabOTHI SIBISIIOCH U3YUYCHHUE MIPUPOJIbI M CBOMCTB CIIMHOBBIX IIEHTPOB B aHO/I-
HbIX HaHOTPYOKax (HT) nmuokcupaa tutana (Ti0,).

Peructpanus crnexkTpoB 3JEKTPOHHOrO mapamarHutHoro pesonanca (OIIP) mpoBoaunace Ha OIIP-
cnekrpomerpe Bruker ELEXSYS ES500 (X-mmanason). [Tocne cunreza HT TiO, noasepranuch TepMoo0-
pabotke (ckopocth HarpeBa 5°C/mun) Ha Bo3ayxe (HT-1) u B Bakyyme (1aBieHHE OCTATOYHBIX Ta30B 10°
MM prt.cT., HT-2). Temneparypa omxura coctasisuiia 450°C, Bpems — 1 yac.

Crnextp DIIP obpasuoB HT-1, cormacHo npoBeneHHOMY aHaIN3y MPEJICTaBIsET COOOW CYNEPIO3UIIUIO
I{Bgzx CUTHAJIOB: OT 00OpBaHHBIX yriepoaHbix cesased (C-), dakrop Jlange g=2.0028 + 0.0005 u meHTpOB
Ti**/Bakancuii kucnopoza (g:=1.9961 =+ 0.0005 u g,=.9697 £ 0.0005) [3]. Crextp IIIP o6pasnos HT-2 co-
CTOUT M3 OJJHOW JIMHUU BBICOKOM MHTEHCUBHOCTHU C g-hakrtopom, paBHbM 2.0027 £+ 0.0005, koTopast cooT-
BerctByer C- [3]. PaccunTaHHbIe HAME KOHI[CHTPALMH CIIMHOBBIX LeHTpoB coctasmi 1.7-10"° rt (HT-1) u
2.5-10" rt (HT-2). [MonyueHHbIC NaHHBIC MOATBEPKAAIOTCS pe3yIbTaTaMH IO SJICMEHTHOMY aHAJM3y: BbI-
COKO€ cojiepKaHue yriaepozaa 3aduxkcupoBano uMeHHO B oOpasuax HT-2. Mbl npeamnonaraem, 94To BakyyM-
HBIA OT)KUT IPUBOAMT K T€HEPALUU YIIIEPOAHBIX JePEKTOB B BRICOKUX KOHIIEHTPAIHX, B TO BpeMs KaK OT-
KHUT Ha BO3JIyXe MUHMUMHU3HPYET UX KOHIIEHTPALUIO BCIEICTBUE B3aUMOJICHCTBUS C MOJIEKYyJIaMU KUCIIOPO-
J1a U 00pa3oBaHUs CBS3€H yIiIepoJ-KUCIOPOJ, MPUBOJAIIMX K YMEHBIICHUIO Je(EKTOB, COJEpKalINX He-
CIIapEHHBIH AIIEKTPOH (CIIMHOBBIX LIEHTPOB). Bricokoe conepxanue crimHOBBIX 1IeHTpoB B HT-2 cornacyer-
Csl ¢ YBEJIMYEHHEM BKJIa/a MOIVIOIIEHUs Ha AedeKkTax B 3TuUX oOpa3uax, 3aMKCHUPOBAHHOIO C MOMOILBIO
ONTUYECKOH crekTpockonuu Juddy3Horo orpaxenus. [lomydeHHble TaHHBIC MPEACTABISIOT UHTEPEC AT
NPAKTHYECKUX TPHUMEHEHUH CHHTE3MPOBAHHBIX HAMHU aHOAHBIX HAHOTPYOOK TiOj, MOCKOJIBKY CKOPOCTh
(OTOKATATUTUYECKOTO Mpoliecca ONPEAEIIeTCs OKMCIUTEIbHO-BOCCTAHOBUTENBHBIMU PEAKIUSMU, B KOTO-
PBIX Y4acTBYIOT J€(EKTHI.

HccnenoBanue BBIMOJHEHO 3a cyeT TIpaHTa Poccuiickoro HayuHoro ¢onma Ne 21-19-00494,
https://rscf.ru/project/21-19-00494/.
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Temarnueckue CeCCHH Br-b-2.3y (Rep_0150)

UccnepoBaHue npumecHbIX ¢pocchpaToB KanbLma (rMapoKkcuanaTuT U
Tpukanbuundocdoar) metogom IMNP/OAIAP cnekTtpockonumn

D.D. Myp3axaﬂosl, M.A. Fonbz[6epr2, A . ABKCCHTBeBl, M.A. CaI[OBHI/IKOBal, J.B. HlypTaKOBal,
C.b. OpJH/IHCKI/H”d1

' OTHU nm. A.@. Hodde, Canxr-IlerepGypr, 194021, Tonurexuudeckast, 26
2 CIIoITY, Canxkt-IlerepOypr, 195251, Ilonurexuuyeckas, 29
an. nouma. murzakhanov.fadis@yandex.ru

bnarogapsi ToMy, 4TO OCHOBHasi MHHEpaJlbHasl YaCThb KOCTHON TKaHH YEJIOBEKAa COCTOUT U3 KaJbIUii-
neguuUTHOTO amatuTa, cunteTndeckue (ocdarel kanpuus - OK (ruppoxcuanatut - I'A U TpuKanbLuid-
dochar - TKD) Hanwm cBoe ocoboe mpenHa3HAYCHHE B OMOMH)KeHepuH. MHorooOemaromue mpaKkTuye-
CKHE€ NPUMEHEHHS CBSI3aHO CO CXOKHUM 3JIEMEHTHBIM COCTABOM JIaHHBIX MAaTE€pPHAJIOB, & TAKXKE HAIMUYMEM
(U3UKO-XUMHUYECKUX U OMOJIOTUYECKUX CBOMCTB, KOTOpbIe BRIBOAAT DK B inaepbl Mo 6MOCOBMECTUMOCTH C
JKUBOW KOCTHOM TKaHbIO 4yenoBeka. @K MOryT Ciy’KUTb OCHOBOM JUIsl CO3/IAaHMS KaK LIEJIbHBIX UMIUIAHTOB,
TaKk U B KayeCTBE HAIMOJHUTENCH Ne(eKTOB TBEpIOil TKaHU U IpenapaToB JUIsl CTUMYJIUPOBAHUS OCTEO-
pereHepaTuBHbIX CBOMCTB. OJIHAKO JIaHHbIE CUHTETUYECKUE MaTepuaibl 001aJal0T HEJAOCTaTKaMH, TaKUMU
Kak crnabas MexaHW4yecKas MPOYHOCTh, OTCYTCTBUE aHTUOAKTEPHUATBHBIX CBOWCTB, MEIJICHHAs] UM YCKO-
pEeHHAsE CKOPOCTh Onope3opOK u T.1. Ha gaHHBI MOMEHT, OI0OOHBIE TPOOJIEMBI PEIIAIOTCS C TOMOIIBIO
BHEJIPEHUSI MPUMECHBIX HOHOB (Mn2+, Ccu®, Fe** u T.1.), KOTOpBbIE CHOCOOHBI K mpujaHuo PK HOBBIX
cBomcTB [1, 2].

B nauHoii paGote npumecHsie nentpsl Cu?’, samemas nosuuun Ca*, 6buM IpUMEHEHSI 1S yCTaHOBJIE-
Hue aHtubakrepuanbHblx cBOUCTB y Cu-TK®. Monbl Menu cnocoOHbI MOAABIATH pa3BUTUE OakTepuii, a
TaKk)Ke CIOCOOCTBOBATh YCKOPEHHIO MpOiHQepalnd HOBOOOPA30BABIIMXCS KOCTHBIX KJIETOK. OcoOeHHO-
CTBIO SIBISICTCS TO, YTO MPH HEONPABIAHHO BBICOKHX KOHIEHTpAusx npumecH CU?* MOXKeT BOSHHKHYTH
UTOTOKCUYHOCTh 00pa3siia, YTO MOHMKET €ro OMOCOBMECTUMOCTD. [[J1s1 JaHHBIX COETMHEHUI OUYeHb Ba)KHO
KOHTPOJIUPOBAaTh KOJIMYECTBO BHEAPEHHBIX NPUMECHBIX LEHTPOB. B cBOIO ouepenb, mpuMech keie3a B
cTpyKkType ['A mpuBOAUT K YIy4IIeHHIO PU3UKO-XUMUUYECKUX M OMOJIOTMUYECKUX CBOMCTB (ITOBEICHUE OCTE-
00J1acTOB), a TaKXKe OKa3bIBaeT OJaronpUsTHOE BIMSHUE Ha MPOLIECCHl MUHEpATU3allMi KOCTHOW TKaHu. B
nononHeHnu Fe-nonupoBanHblidi ['A MOXXHO NMPUMEHATH IS JIEUYCHHE OIyXOJIEBBIX 3a00JeBaHUMU, A aj-
PECHO#1 TOCTAaBKH JIGKApPCTB, B KaueCcTBE KOHTpacTHOro arenTa it MPT u 1.1 [2].

B nanmoii pabote ObUTH Mpoenansl ucciaenosanus oopasnos TK® u I'A ¢ nmpumecsmu Fe, Cu, Mn u Al
METOJIOM 3JIEKTPOHHOIO IMapaMarHuTHOro pesoHaHca (OIIP) u BBICOKOYACTOTHOTO JABOWHOTO 3JEKTPOH
snepHoro pezoHanca ([I25P) B umnynscHoM pexxume. Ananu3 criektpoB DIIP u IDSP no3sosnmn onpene-
JIUTh BAJIEHTHOCTh MPUMECHBIX HOHOB, UX OTHOCUTEIbHYIO KOHIIEHTPALIUIO, CHMMETPHUIO OKPY>KEHUS, HAJIH-
yre okcuaoB (B ciaydae Fe-I'A), xapakTep MeXHOHHBIX B3aUMOJCHCTBUM, BO3/IEHCTBHE HA KpUCTAJUIMYe-
CKYIO pElIEeTKY, a TakXe BIUSHUE MPUMecEed MeJM Ha aHWOHBI a30THBIX M KapOOHATHBIX Ipynm. AHaIu3
CBEPXTOHKOI'O B3aUMOJEHCTBUS C OKPYKAOIIMMHM MarHUTHBIMH sIIpaMH I103BOJISIET OLICHUTH IOJIOKEHUE
(TO3UIMI0) IPUMECHOTO IIEHTpa B CTPyKType pocdaTtor kanpuus. Hanpumep, B cnydae ¢ TKD-Mn 6biu
BBISBJICHBI TPH HEIKBUBAJICHTHBIC MO3MIMU Mapraniia B nmojoxenusx Ca(2), Ca(4) u Ca(b), a 8 'A-Mn
mapranen 3anuMaet nosuiu Ca(l) u Ca(2).

Jlutreparypa
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TemaTuyeckue ceccuu Br-b-2.4y (Rep_0153)
3KcnepumeHTaanaﬂ YCTaHOBKa AnA n3ydyeHunsd nporteKaHus
XUMUNYeCKux peaKum7| B 3apAXeHHbIX MUKpoOKannax
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on. nouma: hellchemist@yandex.ru

K nacrosmemy BpeMeHH CHOpPMHUPOBATIOCH W aKTUBHO Pa3BHUBACTCS HOBOE HAIpaBICHUE B XUMUH, W3-
BECTHOE KaK MHUKpOKalleJlbHasi XUMHUs, MpEe/Iosararoas nNpoBeAeHUEe XUMUUYECKUX PEaKIMi B MUKPO- U
HAHOKAILISIX, CO3/IaBaeMbIX pa3inYHbIMU MeTonamu [1]. OmHoii n3 Hanboee BayKHBIX 00J1acTel BO3MOKHO-
ro MPaKTHYECKOTO MPUMEHEHHS MHUKPOKAIeIbHON XUMHHU sBiseTcs gapmarneBTuka. [Ipeamonaraercs co-
371JaHME HA OCHOBE MUKPOKANEIbHBIX TEXHOJOTHI HOBBIX METOAOB BBICOKOIPOU3BOAUTEILHOIO CKPUHUHTA,
KOTOPBIW HaIlleJ IUPOKOE MPUMEHEHNEe B (papMaleBTHKE, TaK KaK OH 3HAYUTEILHO COKpAIlaeT BPEMEHHBIE
3aTpaThl Ha CO3JIaHWE HEOOXOAMMBIX JICKAPCTBEHHBIX IMpemapaToB. OCHOBHBIC YCHIIHMS 3TOH 00JacTu
HaIpaBJICHbl HA U3YYCHUE MEXAHU3Ma YCKOPEHHMS PAa3IMYHBIX BUIOB XUMUYECKUX PEAKIUU MPU UX MPOBE-
JICHUH B MUKPO- ¥ HAHOKAIUISAX U CO3/IaHNE HOBBIX THUIIOB XUMHYECKUX PEAKTOPOB.

Jns yenemnoro pemenus NpuBEICHHbBIX BBILIE 3a/1a4 [IPeAjIaracTcs UCI0Ib30BaTh IPUHLIUIIMAIBHO HO-
BBII TI0IXO/1, 3aKJIFOYAOIINUNCS B MPOBEICHUN XUMHUSCKUAX PEAKIHHA B (Dakele dJIeKTpocpess — GU3NICCKO-
r'0 METO/Ia PACHbLICHHUS PACTBOPA, SABJIAIOIIECTOCS BaXKHEHIIIMM Ha CErO/IHS Cioco00M noiydyeHus uadopma-
[IUU B MACC-CIIEKTPOMETPUHN HEJIETYInX OMoMosiekynn. Dakel aIeKTpocHpes MPpeACcTaBIsieT cO00 aHCaMOITb
MHUKpPO- M HAHOKAINellb PacHbUICHHOTO PACTBOPHUTENS, COAEPXKAIIEro B cebe MOJIEKYNbl aHaJU3UPYyeMOi
npoObl. B pamkax pa3BuBaeMOro HampaBJICHHUS 3TU MOJIEKYJbl PAaCCMAaTPUBAIOTCS KaK PEareHThI, a Karjiu —
KaK Cpejla UX peaKiuu.

B xome Macc-CrieKTpOMETpUYECKUX SKCIEPUMEHTOB OBUIO YCTAHOBJIEHO, YTO B MHUKPO- M HAHOKAIUIAX
dakena anekTpocHpes MOTYT IPOXOJUTh KaK MPOCThIE, TaK U CIOXKHbIE MHOTOCTAUITHBIE XUMUYECKHE pe-
aKIIMH, TOPO¥ CO 3HAUYUTEIbHBIM YCKOPEHUEM 10 CPABHEHHIO C MX MPOTEKAHUEM B KOHIACHCUPOBAHHOU ¢a-
3¢ [2-6]. OxHako Ha CEroAHAIIHHUIA ICHb XUMUYECKUX PEaKTOPOB, OCHOBAHHBIX HA YCKOPEHUH XUMHUYECKUX
pEAKLHI B YCIOBUSAX AJIEKTPOPACTBUIMTENIBHON HOHU3AIMH, HE CO3/IaHO.

B nacrosimieii pabote mpeacTaBieH pa3pabOTaHHBIA HaMU MPOTOTHIl YCTPOMCTBA, MpeJHA3HAYEHHOTO
JUI. TTPOBEJCHUSI XMMHYECKUX PEAKIMi B YCIOBHSX SJIEKTPOPACIBUIMTEIbHOW WOHM3auMud. B manHOM
YCTPOMCTBE OCYIIECTBISIETCS paCcblIICHHE UCCIIEyEeMbIX PeaKIIMOHHBIX cMecel. OOpasyromuecs 3apsiKeH-
HbIE KAIUIM, B KOTOPBIX MPOTEKAIOT XUMUYECKHE PEAKIIUH, TPAHCHOPTUPYIOTCS MIPU COBMECTHOM JICHCTBHH
paCHBUIIONIErO HANPSHKEHUS U MOTOKA PACIbUIAIOLIETO ra3a B HaKOIUTEND, OTKYAA IPOAYKTHI PEAKIIUU U
HEMpOpearupoBaBIliie BEIIECTBA MOTYT ObITh M3BJICUCHBI [T JalibHEHIIEro ucnoias3oBanus [7]. Ha cero-
THSIIHUNA JIeHb paboTa MpeICTaBICHHOTO YCTPOHCTBA MPOTECTHPOBAHA HA PEAKIUAX KOHACHCAIIUU aMUHOB
C abJICTHIaMH U KETOHAMH, B YaCTHOCTH, Ha PEaKI[MK KOHCHCAIIMM aHWJIMHA C alleTOHOM [8] u aHuuHa ¢
4-MeTOKHNCOEH3aIbIETHIOM.
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Temarnueckue CeCCHH Br-b-2.5y (Rep_0155)

AMNeKTPOHHbIN NapaMarHUTHbLIN Pe30HaHC B UccnefoBaHUsX
naToriormn4ecKkou Kanbuudunkaumm n buomatepmanoB Ha OCHOBe
¢ochaToB Kanbuus
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ATepocKIIepo3 — XPOHUYECKHI BOCHAIUTENbHBIN MPOLECC B apTEePHsIX, HHUIIMUPYEMbII MOBPEXKICHUEM
SHJIOTEIHAIBHBIX KJIETOK C BOBJICYCHHEM MOHOIIMTOB, MAKpO(aroB U JIEHAPUTHBIX KJIETOK, HAXOIAIINXCS B
YCIIOBUSX OKHCIIUTENBHOTO CTpecca. ATEpPOCKIIEPO3 SIBISIETCS MPUUUHON TpOMOO30B apTepuid, MPUBOISIINX
K OCTPBIM OKKJIFO3UBHBIM KapIHOBACKYJISAPHBIM CHHIIpOMaM. TpomO03y cocyaa 0ObIYHO MPeIIecTBYeT pas-
pBIB (UOPO3HOM Kamncymsl (MOKPBILIKK) aTepockiaepoTrueckoi onsmku (ACBH) u (B MEHbIIEH CTeNeH ) mo-
BEpPXHOCTHast 3po3us 3uj0tenus. PaspeiBy ACH uvacto mpeamiecTByeT nepecTpoiika B MHTUME TKAHEBOTO
maTpukca BHe ACDH, npuBodias K HEOBACKYISIPU3ALUU, KPOBOU3IUSHUIO B OJIAIIKE, a TAK)KE MUKPOKAIb-
mudukarms. [Tono6usie ACB ¢ BEICOKHM pHCKOM pa3pbiBa OTHOCAT K HectabuinbHbIM ACB. BrisiBienue ta-
KHUX OJISIIIEeK MO3BOJISET MPEAOTBPATUTH PAa3BUTHE OCTPHIX OKKIIO3UBHBIX CHHIPOMOB IyTE€M MPOBEACHUS
AKTUBHOW CUCTEMHOW U MECTHOM TEpaNuu.

W3HavyanbHbIi MHTEpEC MPUMEHEHHUS Pa3INYHbIX MOAXO0J0B AJNEKTPOHHOIO MapaMarHUTHOTO pe3oHaHca
(OIIP) ObLI CcBSA3aH ¢ TOWCKOM MPOTHOCTHYECKUX MapKEepOB 00pa30BaHUs U CTAOMIIBHOCTH TaTOJIOTHIECKOM
MHKpOKaIbIIU(DUKAIIMK HAa CTEHKaX KPOBCHOCHBIX cocynmax [1, 2]. M3BecTHO, YTO OCHOBHON MHUHEPaIbHOI
dazoit B ACB sBistoTcst ¢pocdarbl KaIbIUsS — HECTEXHOMETPHUYECKUE, ¢l1ab0 3aKpUCTAIM30BaHHBIC, CO-
JeprKallue MPUMECH Pa3IMYHBIX aHUOHOB U KaTHOHOB. C JIpyrodl CTOPOHBI, 3aMEIIEHHBIC Pa3TUYHBIMU
MOHAaMH CHHTeTHYecKue (ocdarbl Kanblus HAXOMSAT CBOE HMIMPOKOE MPUMEHEHHE, KaK OCHOBHAS HIIU CO-
CTaBHasl YaCTh PA3JIMYHBIX KOCTHBIX U ICHTAILHBIX UMILIAHTATOB [3, 4].

B nannoit paboTe QOKJIaabIBAIOTCS PE3yIbTaThl MHOTOJIETHUX CUCTEMAaTHUECKUX UCCIEIOBaHUM pa3yiny-
HBIX (oc(haToB KaJbIUg CHHTETUYECKOTO M OMOT€HHOI0 MPOMCXOXAEHUS OOJIBIIMM HAaOOpPOM aHaIUTHYe-
CKHX METOJIOB, BKJIIOYas pa3HooOpa3Hbie TexHuku JIIP, neMoHCcTpupyroTcs pasHooOpa3Hble BO3MOKHOCTH
METO/IOB CTallMOHApHOro M ummyiascHoro OIIP s xapakrepusanuu marepuanoB Ha ocHoBe (ocdaros
KaJIbIUS.

Pabora nognepxana rpantrom PODU 18-29-11086 (uccrnenoBanue ¢GochaToB Kajlblus) U rOC31aHUEM
Ha HUP 0671-2020-0051 (uccnenoBanue KambIu(pUKAITIN, OUOTIOTMMEPOB).

Jlureparypa
[1] .M. Ignatyev, M.R. Gafurov, N.V. Krivosheeva. Ann. Vasc. Surg. 2021, 72. 340-349.
[2] B.A. A6aynesiroB, JI.®. Tanuysmuna u ap. [Hucema XKIT@ 2008, 88, 75-79.

[3] B.F. Gabbasov, M.R. Gafurov et al. J. Magn, Magn. Matter 2019. 470. 109-117.
[4] ©.®. Myp3axanos, I'.B. Mamun u ap. Koopd. Xumus 2020, 46. 653-662.

47



Temaruueckue ceccuu Cp-A-2.1m (Rep_0012)
HeKOTOpre nooonbITHbIe 0COOEHHOCTU KUHEeTUKHU 3amMep3aHus
BOAbI NMpu TemMnepartype 4yTb HNXe 0°C
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an. nouma. alexey@phys.protres.ru

[Ipumenenue knaccuueckoit Teopun Hyknearuu (KTH) [1, 2] k dazoBomy nepexony 1-ro poxa (u, B
YaCTHOCTH, K 3aMEp3aHUI0), MPOUCXOIAIIEMY JHUIIbL HEMHOTO (Ha manyio Temieparypy AT) Huxe Touku
paBHoBecust (a3 (Tp), mOKa3pIBaeT, 4TO pa3Mep KPUTUYECKOTO 3apOjblilla HOBOW (HM3KOTEMIIEpATypHOIL)
dassi 3aBucut ot Benmunasl AT kak (To/AT)Y, rae d — pasMepHOCTB CHCTEMBI, a BpeMsi ero 0Gpa3oBaHms —
KaK (TOIAT)d'l, TO €CTh M pa3Mep 3apOJIbIIa, U BpeMsi ero o0pa3zoBaHusi 0OpamiarTcs B 06CKOHEYHOCTh MPU
AT—0. K ToMy ’xe BBIBOJIYy NPUBOIUT COBpPEMEHHAs KHHETHYECKas Teopus Hykieaiuu Ruckenstein—
Narsimhan—Nowakowski (PHHT) [3], coBnanatomiast ¢ KTH B mpenesne oueHb KpymHbIX 3apobiiei. [1o-
ITOMY pacCMOTpPEHHE KUHETUKU 3aMep3aHUsl JIbJa TIPU MaJbIX OTPUIATEIBHBIX TEMIIEPaTypax MOKa3bIBaEeT,
uro (i) npu ATS5® 3apoknenue nbaa B 00beme (0=3) Boabl TpeOYeT OrPOMHOIO BPEMEHH M, CIIEJOBATENb-
HO, HE MOXKET IIPOMCXOIUTh HHU B 03€pax, HU B JKUBBIX KieTKax; (ii) 3apoxaenue apaa npu ATS5® tpedyer
HAINYMs KaKUX-TO JIEA-CBA3BIBAIOIINX MoBepxHOCTEl (T.€. 0=2), Ho (iii) maxke Takoe oOpa3oBaHuUE JIbaa Ha
IUIOCKOCTH MOKET UMETh MECTO TOJBKO MpH Temneparypax Hike -3°C (Ho Hukak He mpu -1°C) [4]. O6-
cyxkpaaerca cneunduueckas Gopma Jieq-CBA3bIBAOIIEH TOBEPXHOCTH, KOTOPask MOKET 00eCIeYuTh ObICTpOe
3apOXK/ICHUE JIbJIa IPY TPAKTUUECKU HYJIEBOH TeMIlepaType.

Pabota nognepxana Poccuiickum Hayurbim @onmom (rpant Ne 21-14-00268).
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arXiv:2008.13682.
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Temaruueckue ceccnn Cp-A-2.2y (Rep_0010)
UccnepoBaHune ocobeHHocTen (hyHKLMOHNPOBaAHUA 6enkoB-
aHTudpusos

B.C. Me.m,ﬂmcl, K.A. FnyXOBal, E.A. COKOJ‘IOBaZ, Hn.B. BananaeBaz, A.B. ®unkenpimreiin’
1I/IHCTI/ITYT oenka PAH, [Tymmao 142290, yn. UacTuTyTCKAas, 4;

ZI/IHCTI/ITYT ouonornn u 6uomenunmabl HHI'Y um. Jlo6aveBckoro, Hmwkuuit HoBropon 603950, yu. I'ara-
puHa, 23

Nzydenne QpyHKIIMOHUpOBaHUS OEITKOB-aHTU(PU30B B KJIETKE - 33Jja4ua BeCbMa MHTEpEcHas Uit OHOJIo-
rui U OMoTexHosoruu. V3BecTHO, Hampumep, 4TO OENKH-aHTU(PU3bI, CBA3BIBAIOIINE JI€Nl, OTBEYAIOT 3a
aanTayio OPraHU3MOB K CBEPXHMU3KHM TemriepaTypam. [Ipu 3ToM MexaHu3M AeHCTBHS TaKUX OCIIKOB BCE
eile He MoHATeH. B maHHO#M paboTe Mbl McciaemoBanu JieA-cBs3biBatonuii 6eok CFAFP u3 Choristoneura
fumiferana: uccnenosanu BiausHue CFAFP Ha Temmeparypy 3amep3aHusi BOJIBI M TEMIICPATypy ILIABICHUS
JbJIa; OMUPASCh Ha TEOPETUUYCCKUE PACUETHI, IPEIIOIOKUIN BO3MoXHOe BiusHue oenka CFAFP Ha nponecc
KPUCTAJUTU3AI[MK BOJIBI; MPOBEIH SKCIIEPUMEHTHI 110 OIpeaesieHuio tokanmu3anuu oenka CFAFP u3 Choris-
toneura fumiferana B xierke. Hamm naHHbIe MO3BOJSIOT MPEAINOIOKHUTE, YTO 33a4a OSITKOB-aHTU()PHU30B
COCTOHT HE B TOM, YTOOBI CBSI3bIBAThCA C YK€ 00OPa30BaBIIMMMUCS B KJIETKE KPUCTAIAMU JIb/Ia U OCTaHAB-
JMBATh UX POCT, & B TOM, YTOOBI CBS3BIBATHCS C TEMH IOBEPXHOCTSIMH KJIETOK, TI€ MOTYT 00pa3oBaThCs 3a-
POJIBIIIH JIbJIA, ¥ TEM CaMbIM MOJIHOCTBIO MPEIOTBPAIIAaTh 00pa30BaHKE JIba.

Pabora BrImosHEHA TTpH UHAHCOBOH moaep:kke Poccuiickoro Hayunoro ¢onnaa (rpant PH® Ne 21-14-
00268).
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Temarnueckue CeCCHH Cp-A-2.3y (Rep_0035)

CnocobHoCTb K hopMupoBaHuIo namAaTn y nuHun Drosophila
melanogaster c nogaBrneHuem aKkcnpeccuu reHa limk1

B AopaMMHEeprmiyecKkux HempoHax

E.C. 3a1omaeBa™**, CX. TypaeBal, A.B. Mensenesa’, A.B. }KypaBneBz, E.A. Hukurtuna®?

! Poccniickmii rOCyJapCTBeHHbIM menarorndeckuii yHuBepcuter uM. AWM. I'epuena, Cankt-IlerepOypr,
191186, Habepexnas pexku Moiiku, 48

2 HNucturyt ¢pusznonoruu um. W.I1. ITaBnosa PAH, Cankr-IlerepOypr, 199034, HaGepexxnast Makaposa, 6
3 HNucturyt ouoperymnsiuu u repontonorun C30 PAMH, Cankr-Ilerepoypr, 197110, nip. unamo, 3
on. nouma: Zalomaeva.E@yandex.ru

Opnolt u3 Hanbonee QPyHIaAMEHTAIbHBIX 3a/1a4 COBPEMEHHOW HEMPOHAYKHU SBIIAETCS MO3HAHUE TOTO, KaK
MO3T y4acTBYET B MPHUOOPETEHUH, XPAHEHUH M BOCIPOM3BEACHUH Pa3nuuHbIX (opm namsrtu [1]. B mocnen-
HUE TOJbl aKTYaJIbHBIM CTall TAK)K€ BOIIPOC O TOM, KaKyl0 poJib B (OPMUPOBAHUU U COXPAHEHHUH MAMSITH
UrpaeT akTuBHOE 3a0biBaHue [2]. I3BECTHO, YTO aKTHBHOE 3a0BIBAHUE PETYIUPYETCS KACKagOM PEMOICIIH-
pOBaHUs aKTHHA, KIIFO4YeBbIM (hepMeHTOM KoToporo siBisgercs LIMKI1 [3]. Takxe u3BecTHO, 4TO B hOpMH-
pOBaHUU M CTUPAHUU TMAMSTH 3aJeHCTBOBaHbI nodaMuHepruieckue Heilponsl [2]. Llens uccnegoBanust —
poBeCTH aHanu3 GOPMUPOBAHUA U TUHAMUKUA M3MEHEHUS KPAaTKO- U CPEAHECPOYHON MaMSITH y CaMIIOB
npo3oduisl ¢ Hepocnenuduueckum nonarienueMm cuate3a LIMKI1 B nodammuepruuecknx HelipoHax.
Jns mogasienus sxcrnpeccuu rera limkl y camios D. melanogaster meronom PHK-unTepdhepennnu npu-
mensn cuctemy ckpemuBanus GAL4/UAS. HccrnenoBanue NMpoBOIWIM C UCHOJIB30BAHUEM THOPHIIOB C
HapyiieHreM skcrpeccuu rera limkl B modamunepruueckux Hehiponax (7009x26294) u rubpumoB 6e3
HapyIeHus TakoBo# skcrpeccuu (7009x36303). CrnocoOHOCTh K 00y4eHHIO M (OPMHUPOBAHHIO HAMSTH
OLICHMBAJIM METOAOM YCIOBHO-PE(IEKTOPHOTO MOAaBlIeHUs yxaxkuBaHusa. [lns ouneHku sddexTuBHOCTH
oOyuyenus Beraucisum uHaeke ooydenus (MO). [Tamsate xapakrepusyercs kak abcomoTHsM ypoBHeM WO,
TaK U €ro JMHAMUKOW Ha MPOTSKEHUHU TECTUPYEMOTO Nepruoaa BpeMeHu. {115 OlleHKH aKTUBHOCTHU MPOLEC-
COB 3a0bIBaHUS MPOBEIU aHANU3 cKopocTh cHkeHus: O Ha KopoTkux BpeMeHHbIX uHTepBanax (0, 15, 30,
60 MuH Toce TpeHUPOBKH) U ciycTs 24 4, korna MO MoxkeT ocTaBaThCsl BRICOKUM MPU HAPYIICHUU aKTHB-
HOT0 3a0bIBaHUs. J{J1s1 CTAaTUCTUYECKOTO aHaJIN3a UCIIOIb30BAIA JBYCTOPOHHUN TECT paHOMU3ALINH.

HccnenoBanue mokasano, yro y rubpuaa 7009x36303 VO Ha mpoTspkeHun 60 MUH COXpaHsuIcs Ha
YPOBHE, JOCTUTHYTOM Cpa3y MOCJie TPEHUPOBKH, OJIHAKO Yepe3 24 4 MOXKHO ObUIO HAOJIOAAaTh 3HAUUTEI b-
Hoe cHmxkeHne MO, a Takke ero JOCTOBEPHOE OTIHYKE OT BCEX OCTABHBIX BpeMeHHBIX Touek. MO rubpuua
7009x26294 xapaxkTepusoBajics 0ojee HU3KHUMH 3HAYEHHUSIMH, OJJHAKO Ipouecc (JOpMHUPOBAHUS MaMATH y
MyX JaHHOW JTMHUM He ObUT HapylleH, u crnycts 60 muH nocne TpenupoBku MO 3HaunMo He meHsieTcs. Ye-
pe3 24 4 mocie TPEeHUPOBKH TakkKe MOXKHO HaOMoJaTh 3HauuTenbHoe cHbkeHue MO, mpu 3TOM NaHHBIM
MOKa3aTeNb JOCTOBEPHO OTJIMYAETCS OT BCeX BpeMEeHHBIX Touek kpome 0 muH. Takum ob6pa3om, 06a rubpu-
Jla 0Ka3aJIUCh CIIOCOOHBIMU K (QOPMHUPOBAHUIO M COXPAHEHUIO NMaMATH 0 | 4, KpOMe TOro aKTUBHOE 3a0bI-
BaHME y HUX He HapyuieHo. [lonyueHHbIe 1aHHbIE OTKPBIBAIOT HOBBIE MEPCIIEKTUBHI IS JAIbHEUILIEro U3y-
gyenus ponu reHa limkl B mporeccax ¢popMupoBaHHs U COXpaHEHUs maMsTH. PaboTta moanepkaHa rpaHTOM
PODU (Ne20-015-00300 A).

Jlureparypa

[1] E.B. CaBBareeBa—IlomoBa, E.A. Hukurnuna, A.B. MenBenesa. Ot HeliporeHeTUKH K HeliposnureHeruke. [ enermka. 2015.
T.51, Ne5. - C. 613-624.

[2] J.H. Medina. Neural, Cellular and Molecular Mechanisms of Active Forgetting. Frontiers in Systems Neuroscience. 2018.
V.12, A3. - P. 1-10.

[3] R.L. Davis, Y. Zhong, The Biology of Forgetting - A Perspective. Neuron. 2017. V.95, N.3. - P. 490-503.
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TemaTuueckue ceccuu Cp-A-2.4y (Rep_0051)

BnuaHune Pa3fiINdHbIX BUAOB CTpecCa Ha KOFHUTUBHbIE NMpoLlecChbl

y Apo3socunbl
E.A. HI/IKI/ITI/IHal’Z, C.A. BaCI/mLeBal‘Z, A.B. >KypaBJ'IeB2, A.B. MenBeneBaz, b.®. H_[eroneBZ,
E.B. CasBareesa-ITonosa’

! Poccniickwmii rOCyJIapCTBeHHbIM nenarornyeckuii ynusepcuter uM. AWM. I'epuena, Cankt-IlerepOypr,
191186, Habepexnas pexku Moiiku, 48

2 WNucturyt ¢pusnonoruu um. W.I1. [TaBnosa PAH, Cankr-IlerepOypr, 199034, HabGepexxnas Makaposa, 6
on. nouma: 21074@mail.ru

Bce xuBBIE OpraHu3Mbl MOCTOSSHHO HCIIBITHIBAIOT BO3/CHCTBHE HEOIATONMPHUATHBIX (AKTOPOB CPEIbI.
[Tomumo criennduueckoil peakuy Ha KakJ10e KOHKPETHOE BO3/IEHCTBUE, B KJIETKE BOSHUKAIOT U HECIIEIH-
¢udeckue nsmenenus [1]. i3MeHeHne TeX WM WHBIX (aKTOPOB CPEIbl MOXKET BBI3BATh COCTOSIHUE (PU3HO-
JIOTHYECKOI0 CTpecca, XapakTepusyrolieecs Moaudukanueid meradbonnusma u c6oeM B PyHKIIMOHUPOBAHUU
reaoMa. K mogoOGHbIM akTopaM MOTYT OBITh OTHECEHBI M (PHU3UUECKHE BO3JCHCTBUS, TAKHE KaK TEIUIOBOM
HIOK M OcllabjieHue MarHUTHOTO MOJiA. AJIGKBAaTHON MOJENBIO JUIsl MCCIIEOBAHUS BO3ACHCTBUS (aKTOPOB
CcTpecca Ha WHJUBHUAYaJIbHbIE OCOOCHHOCTH T€HOMA, PEATU3YIOMINXCS B KOTHUTUBHBIX HAPYIICHUSX, SIBIIS-
eTcs Apo3oduia. OTBevaroIMe 3a KOTHUTUBHBIE 0COOEHHOCTH TeHbI Ip030(uibl Ha 75% TOMOJIIOTUYHBI Ta-
KOBBIM reHaM uesoBeka. OJIMH U3 OCHOBHBIX BHYTPHUKJIETOYHBIX KAaCKaJOB HEHPOHAIBLHON TPAHCAYKIIHMH -
KacKaJl peMOJICIIMPOBAHMS aKTHHA, YYaCTBYIONIEro B KOH(GOPMAIIMOHHON OpraHU3alliy MPOCTPAHCTBA SApa,
SIBIISTFOIIETOCS (DaKTOPOM JIAOMITBHOCTH, OMIPEISISIFOIIINM MTPOIecChl UG (HEepeHIIMPOBKY U aIallTAlliH, B TOM
ymcne Boiciied Gpopmbl — oOyueHus u namsatu. Hamu Obuto nmpeanpuHsaTo usydeHue poiu rena LIMKI,
KITFOYEBOT0 (pepMEHTa PEMOJICTUPOBAHUS aKTHHA B O0y4YCHHH U (DOPMHUPOBAHHUY IMAMSTHOTO ClIe[a y Ipo-
30¢unel mpu BozaelictBuu termnosoro moka (THI) u cnaboro craruyeckoro MarautHoro nonst (CCMIT).
HccnemoBanue mpoBOIWIM C TPUBICUECHUEM JIMHUNA JTukoro tuma Canton-S u Berlin, a Takxke MyTaHTa
agn', HECYIIIEro TeMIepaTypo-4yBCTBUTENBHYIO (ts) MyTaruio mo reny limk1l. Cnoco6HOCTh K 00yUeHHUIO 1
(GhopMHUPOBAHUIO TTAMSTH OIIECHUBAIUN METOJIOM YCIOBHO-PE(IICKTOPHOTO MOJaBICHUS yXaxuBanus. J{is cra-
TUCTUYECKOTO aHalu3a MCIOJIb30BAIM ABYCTOPOHHHUN TECT paHAOMHU3aluU. PaHee HaMu OBLIO MOKa3aHoO,
yto T He BnMsieT HA cIOCOOHOCTH K OOYYEHUIO U (POPMHUPOBAHUIO CPEAHECPOUHOUN MaMATH Y JIUHUHN JTH-
xoro tuna Canton-S u Berlin. HanpoTus, y MyTanTa agn"> qaHHOE CTPECCOPHOE BO3/IEHCTBUE NPUBOIUT K
BOCCTAHOBJICHUIO CIIOCOOHOCTH K OOYYE€HHUIO U (POPMUPOBAHUIO MAMSTH, HAPYIICHHOW B MHTAKTHOM KOH-
Tpode [2]. Takoe e BoccTaHOBJIEHNE KOTHUTUBHBIX (DYHKIIMIM Mbl HAOMIOJAIN Y MyTaHTa agntSS U [IpU ek~
ctBur CCMII [3]. OnHako HaAM HEJaBHUE UCCIEIOBAHUS MMOKA3alu, YTO Y JUHUN TUKOTO THMA, 0COOECHHO
y Berlin, CCMII npamatuuecku yxymmiaeT GopMUpoBaHue cpeaHecpouHoi mamsTu. [lonydeHHble TaHHBIC
OTKPBIBAIOT HOBBIE TPaHM CHENU(UUYHOCTH OTBETa OpraHu3Ma Ha crpecc. PaGorta mommepikaHa TpaHTOM
PODU (Ne20-015-00300 A).

Jlureparypa

[1] Mamon JI.A., bornmapenko JI.B., TperssaxoBa N.B., Komaposa A.B., Hukuruna E.A., Ilyrauesa O.M., ['oryokoBa E.B. Ilo-
CJIEJICTBUSL KJIETOYHOTO CTpecca MpH HApYIIEHHOM CHHTE3€ OENKOB TemIoBoro Imoka y apo3odwibsl. Bectauk CIIOIY. Cep.3.
Brem.4. Ne 24. 1999. C.94-107.

[2] Hukuruna E.A., Kamunckas A.H., Momotkos J[.A., ITorio A.B., CasBareeBa-ITonosa E.B. BiusiHue TemioBoro moka Ha
o0yuenue, popMupoBanue namsta u coaepxkanre LIMK1 B mosre cammos Drosophila melanogaster ¢ usmenennoii ctpykrypoit
rena limkl. XKXypHai spontounonHo# 6rnoxumun u pusuonorud. 2014. T. 50. Ne 2. C. 137 — 147.

[3] Huxutuna E.A., Mensenesa A.B., I'epacumenxo M.C., IIponukos B.C., Cypma C.B., Illerones b.®., CaBareeBa-Ilomosa

E.B. OcnabnenHoe MarHMTHOE IMoJjie 3eMJIM: BIMSHHE HAa TPAHCKPUIIIMOHHYIO aKTHBHOCTH T'€HOMa, O0ydeHne W mamste y Dr.
melanogaster // )KypHan Beiciueid HepBHO# aesitenbHocTH MM. VLIT. ITaBnoa. 2017. T. 67. Ne 2. C. 246-256.
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Temarnueckue CeCCHH Cp-A-2.5y (Rep_0085)

CpaBHeHUe BNUAHUSA BbICOKO3HEPreTUYHbIX MPOTOHOB U raMmMa-
KBaHTOB Ha cTpykTypy [IHK B pacTtBope

C.B. HaCTOHl, O.M. KOT62, N.®. Myp3aI<OBa1, H.C. Bpo>I<I/H<3, B.H. Bep6eH1<03, E.IL. FyneBI/qu,
B.D. E)KOB3, JLJTL. KameHB, ®d.A. ITak 3, AMU. Xamukos®

' crery, Caukr-IlerepGypr, 198504, Ilereprod, yi. YibsHoBcKas, 1. 3
2 Department of Physics, Faculty of Science, Zagazig University, Sharkia Gov Zagazig, Egypt

S PI'BY «[letepOyprckuit uHCTUTYT AaepHoi Gusuku uMm. b.I1. Koncrantunosa HUL «KypuaroBckuii nu-
ctutyt, 188300, Jlenunrpanckas o6:1., r.I'atunna, mxp. OpiioBa poma, . 1

an. nouma: svpaston@list.ru

3a MHOTHE JECATUIICTUS PATUOOMOIOIMYECKHX HCCIECIOBAHUN HAKOIJICHO OIPOMHOE KOJMYECTBO HH-
dopmaruu o noBpexaeHusx B ctpykrype JHK, BbI3BaHHBIX Y- U PEHTI€HOBCKUM 00JydyeHueM. JlaHHbBIX O
paauaunoHHbIX noBpexaeHusx JIHK, BbI3BaHHBIX TSKENbIMU 3apsDKEHHBIMM YacTULIAMH, CYIIECTBEHHO
MEHbIIIE; BHUMAaHUE HCCIIEOBATENEN CKOHIIEHTPUPOBAHO, B OCHOBHOM, Ha M3Jy4eHUsAX ¢ Bbicokoul JIIID B
OKPECTHOCTH IMKa bparra, Tak kKak 3TO BeCbMa aKTyaJIbHO /ISl pa3BUTHS aIpPOHHON Tepanuu OHKOJIOTHYe-
CKUX 3a00seBaHMi. 3apsHKEHHbIE YACTHUIIBI BRICOKUX SHEPTuil (BAaiau oT muka bparra) o6magaroT BHICOKOM
MPOHUKAOIIEH crocoOHOCThI0 U Hu3ko JIIID, mpubmmxkaromeiics k JIIID y-u3mydeHus %0Co, KOTOpOE B
HACTOSAIIEE BpeMsi MPUHATO B KaueCTBE CTAHIAPTHOIO JIs BBIUMCICHHUS OTHOCUTEIBHON OMOIIOTHYECKOM
apdextuBHOCTH (OBD) pasHbix BuAOB M3myueHus. B pabore m3ywarorcs Hapymenus B crpykrype JIHK,
BBI3BaHHBIC Y-U3JyYEHUEM U IOTOKOM IMPOTOHOB C 3Hepruer 1 I'3B. Mcnons30BaH MOHOHEpPreTHUECKUI
y4ok 1potoHoB cuHxpouukiorpona CII-1000 ITNAD HUL[ «KypuaroBckuili HHCTUTYT», HAa 6a3e KOTOPoO-
ro ¢ 1975 rona cymecrByer Kommuiekc 1y4eBoi Tepanuu «Ha MPOJET», B KOTOPOM YCIEIIHO IPOBOIATCA
Hay4yHbIE UCCIIEJOBAHMSI U JIeUeHUE 3a00I€BaHUI IOJIOBHOTO MO3Ta.

[lomy4yeHsl 3Ha4YE€HHS PagUALUOHHO-XMUMHUYECKOrO BbIX0oAa (G pa3pylICHHBIX Aa30TUCTBIX OCHOBAaHUM
JHK, a taxxe Temmneparypsl miaBieHus Ty 1 nmapamerpoB BropuuHoi cTpykrypsl JJHK B pactBopax, 00-
JYy4EHHBIX MPOTOHHBIM U Y-U3JIyde€HHEM B Auana3zone nornomieHHoi no3el 0-100 I'p mpu BapeupoBanuu
ycioBuil 00ayueHus (koHueHTpauuu iekrpoauta U JIHK). OOHapy»keHO MOHOTOHHOE CHUKeHue Ty ¢ po-
CTOM /103bI 0OJTy4EeHHMS, a TAK)KE YIIUPEHUE TeMIepaTypHOTO HHTEpBajia epexoia Clupaib-KiIyOoK, CBUIe-
TeNbCTBYIOLIEE O MOBbIIeHUH TeTeporeHHocTH cTpykTypsbl JJHK. IIpu noze 100 I'p Habmonarotes npusHa-
K1 00pa30BaHMs MEXKHUTEBBIX CUIMBOK. BBIX0J pa3pymieHHbIX a30THCThIX ocHoBaHui /IHK u Hykneo3una
TUMUJMHA B PaCTBOPE IMOJI IEHCTBUEM MMPOTOHHOIO M3JIy4Y€HHUs BBILIE, 4YeM Mpu y-o0nydeHuu. [lonyuennas
B pabote 3aBMcHUMOCTh G OT KOHILIEHTPAaLlMM MHILIEHEH M ONBIT C MCHOJb30BaHHWEM mepexBartynka OH-
pamuKkanoB (dTaHOJIA) MOKa3ajdu, YTO BKJIAJ MpsiMoro nevictBus paauaruu Ha JJHK u tumuaun B BomHOU
Cpelie B cilydae IPOTOHHOIO M3JIYy4YEHHUs BBILIE, YEM B Cilydae Y-u3iaydeHus. MccienoBaHo BIusHUE U3BECT-
HOTI'0 aHTHOKCHJIAaHTAa KaTeXxuHa Ha paauanuoHHeie nospexaeHua IHK ¢ ucnons3oBannem Benuuunbl T B
KaueCTBE KPUTEPUS pauOdyBCTBUTENBHOCTH. [lomyuens! 3aBucumoctu Ty OT KOHLIEHTpAlMU KAaTE€XWHA B
obmydyaemoM pactBope. OOHapyXeHO, YTO TpPHU KOHIIEHTPAIIMM KaTeXuHa CBbImEe 2.2 10*M T v-
obnyuyennoi JJHK mpakTuuecku moaHOCTHIO BOCCTAHABIMBAET 3HAYCHHE, MOTyYeHHOe it HatuBHOU JJHK
(Tmo), Torna xak Ty JAHK, o6myuennoit nporonamu c sHeprueit 1 I'3B cocrasnsger 0.85Tmo. 910 moarsep-
XKJIaeT ClIeNIaHHBIN B paboTe BBIBOJ O OOJIBIIEM BKJIAJE MPSIMOro AeUCTBUS paauanuu B noBpexaeHus JTHK
IPU IPOTOHHOM OOITYYEHHH.

YacTp uccnenoBaHuii MpoBeeHa ¢ UCIIOIb30BaHNEM 000pyI0BaHUS pecypcHOro 1ienTpa Hayunoro map-
ka CIIOI'Y «OnTuyeckue u Ja3epHbIe METOIbI HCCIICIOBAHUS BEIIECTBAY.
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Temarnueckue CeCCHH Cp-A-3.1y (Rep_0083)

B3aMMOAeﬁCTBMe CbIBOPOTOYHOIO a.l1b6YMVIHa C KAaTeXMHOM
n noHamm meam (ll)

K.B. AﬁpochOBal, T.B. Akonss, Al Fopoxl, C.B. HaCTOHl, C.A. TankoBckas®

L cnery, Cankr-IletepOypr, 198504, Ilereprod, yi. YiabsHOBCKas, 1. 3

an. nouma: abrkarina@mail.ru

CoiBopotouHblii anbOymun (CA) Gmarogapsi CBoel TOCTYITHOCTH IIMPOKO MPUMEHSETCS] KaK MOJIETbHBIN
roOynsipHbIid 6enok. OAHAKO ero M3yuyeHHe MMEET M CAMOCTOSTEIbHBIH MHTEPEC: 3TOT OEJOK SBISETCS
YHHUBEPCAJIBHBIM TPAHCIIOPTEPOM ISl PA3IMYHBIX HU3KOMOJICKYJISIPHBIX COeTUHEHUN (KUPHBIX KUCIOT, Ou-
aupyOrHa, CTEPOUJIOB, HOHOB U JIp.) B KDOBEHOCHOH CHUCTEME.

B paGore u3ydaercs Bsanmoseiicteie CA denoBeka ¢ (+)-KaTexuHoM i KaTnoHamu CU”* B BOIHBIX pac-
TBOpax. KarexuH — pacTUTENbHBIH MOIU(PEHO, OH BXOAUT B €KETHEBHBINM pallMOH uyeioBeKa M oljanaer
AQHTUOKCHUJIAHTHBIMU U MPOTUBOBOCHATUTEIbHBIMU CBOMCTBaMU. CyIlIECTBYIOT JaHHBIE, UTO B MPUCYTCTBUU
HMOHOB TEPEXOHBIX METAIJIOB KATEXUHBI MOT'YT MPOSIBIATH MPOOKCUIAHTHYIO aKTUBHOCTS [1]. MoHbl Meau
UMEIOT BBICOKOE cpojIcTBO K CA, KOHCTaHTa CBS3BIBaHUS 1O pa3HbIM orieHkaMm 11<IgK<16, ocHOBHO# callT
csizbiBaHus — N-koHIeBoit yuactok Oenka (N-Asp-Ala-His-Lys-) [2]. B3aumozeiicTBuio ans0ymMuHa ¢ Ka-
THOHAMH TTOCBSIICHO MHOKECTBO paboT, 0JJHAKO KOH(POPMAIMOHHBIC U3MEHEHUS OClIKa B XOJ¢ B3aUMO/ICH-
CTBUSI U3yY€HBI MaJio, TOT/Ia KaK 3TO UMEET Ba)XHOE 3HAYCHHE ISl TOHUMAHHS MEeTa0O0Iu3Ma ITHX COeIU-
HEHWII B OpraHM3Me, a TaKKe Ui pa3padOTKH HOBBIX JeKapCTBEHHBIX (hopM. COBpEMEHHBIE METOIUKHU
dbopMupOBaHUS METAITMYECKUX HaHoyacTHll Ha matpuiie CA, B TOM YUCIE C UCTOJIb30BAHUEM «3EJIEHOTO
CHHTE3a», KOT/la B KaUeCTBE BOCCTAHOBUTEIEH MPUMEHSIOTCS paCTUTEIbHBIE SKCTPAKTHI [3], Takxke Tpely-
10T HHGOPMAIMHU O CTPYKType Oeka Ha pa3HbIX CTAAMIX 00pa30BaHUS METAJUIOKOMILIEKCA.

UccnenoBanme npooamiocs merogamu Y@ u UK cnekTpockonuu moriomenus, GayopecueHnm, us-
MepeHus noteHnuana auddysHoro cios. s nomyueHus uHGOpMaILMU O COACPKAHUM PATUYHBIX (OpM
BTOPUYHON CTpYKTYpbl CA ObLIa MCIONBb30BaHa IEKOMITO3UINS HA TayCCOBBI KOHTYPHI MOJ0ckl Amun I B
UK cnektpe 6enka. [Ipu B3auMopaeiicTBuU ¢ KaTeXUHOM HaOI0aeTcss HEOOBIIOE YBEIMUEHUE COJIEpKa-
HUS O-Criupaieidl u cHwkeHue 1oiu B-miuctoB B CA, a Takke cTabmim3anus TPETUIHON CTPYKTYphI O€IKo-
BOI1 r1100ynbl. IOHBI MeIU MPOSIBISIIOT BBICOKOE cpoJcTBO K CA. YKe mpHu COOTHOIICHUU [Cu2+]:[CA]=1:1
Ha0JII0/1aeTCsl YaCTUYHO oOpaTuMasi arperauus 6enka B pactsope. [Ipu aTom yacte Mmonekyn CA ocTaercs B
pactBope. Hapymienus Bo BropudHoit cTpykTtype CA, Kak arpermpoBaHHOTO, TaK U HaXOJSIIETOCS B pac-
TBOpE, (DUKCUPYIOTCS TIPU [Cu2+]:[CA]=2:1. B npucyTcTBUM KaT€XMHA MTPOUCXOIUT YaCTUHYHOE BOCCTAHOB-
nerne CU™" KaTeXMHOM, OHAKO CHIIBHOE CBA3BIBAHHE MOHOB MEIH C adbOYMHHOM TakXke HaOTIOdaeTcs.
Baaumoxeiicteue ¢ Cu* MPUBOANUT K U3MEHEHUIO 3HaKa 3apsina Oenka. J[3era-nmoreniman CA paBHBIN HYIIO
JIOCTUTaeTcs MpU COOTHOWEHWH 1:1 He3aBUCMMO OT NOpUCYTCTBUA KaTexwHa. I[lpu cooTHOmeHuun
[CA]:[Cat]:[Cu™] = 1:2:1 uacTh Genka BHIAZAET B OCAJOK, IIPHYEM KaTEXHH BXOJUT B COCTAB arperaros.
TakuM 00pa3oM, HOHBI MeaAH 00pa3ylT CHIBHYIO KOOPIMHAIIMOHHYIO CBSI3b C CHIBOPOTOUHBIM anbOyMu-
HOM, B COCTaB 00pa3yIOLIMXCsl KOMIUIEKCOB MOXKET BKJIFOUAThCS KATEXHH.

YacTp uccnenoBaHuil MpoBeAeHa ¢ UCIOIB30BaHIUEM 000pYyI0BaHUs pecypcHoro nentpa Hayunoro map-
ka CIIOI'Y "Ontuueckue u a3epHble METO/IbI HCCIEI0OBaHUs BellecTBa.
Jlureparypa
[1] S. Azam, N. Hadi, N.U. Khan, S.M. Hadi. Toxicology in Vitro. 2004. 18. 555-561.
[2] A. Varshney, P. Sen, E. Ahmad, M. Rehan, N. Subbarao, R.H. Khan. Chirality. 2010. 22(1). 77-87.
[3] B. Bhushan, V. Khanadeev, B. Khlebtsov, N. Khlebtsov, P. Gopinath. Adv. Coll. Interf. Sci. 2017. 246. 13-39.
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Temarnueckue CeCCHH Cp-A-3.2y (Rep_0149)

BnusiHue I'IOBerHOCTHOﬁ KpMCTannM‘IeCKOﬁ CTPYKTYPbI NOJIN-E-
KanpoJZiaKTOHOBbLIX MaTpUL Ha CBOMCTBA nonunmMmepa

A.C. IIaﬁlzmal, IO.A. HaH_IeKI/IHal, A.B. HameKI/IH2

! HHII PAH, Cankr-IletepOypr, 194064, Tuxopeukuii mpocmexT, 4

2 OTU um. A.D. HNodde, Cankr-IlerepOypr, 194021, [Tonmurexuuueckas, 26

an. nouma: chabina-alina@yandex.ru

buoperpanupyemMbie moauMepsl IUPOKO MPUMEHSIOTCS] B TKaHEBOI MHXKEHEPHH OJarogaps UX XOpOoLIUM
¢uszndeckuM cBorictBaM. OJHUM M3 TaKHX IMOJUMEPOB sBiseTcs mosm-e-KanpoiakToH (ITKJI), xoTopsrit
YK€ TPUMEHSETCS] B MEIMIIMHCKON MPAKTHUKE, HO BCE €Ile TPEOYeT JOMOIHUTEIBHBIX MOAU(UKAIHA TIepe]
UMILIaHTAIMEeH B OPraHU3M BBUJIY €ro ruipoOoOHOCTH M OTCYTCTBUS PyHKIMOHAIBHBIX Tpym [1]. Tak kak
[IKJI siBAsieTcst 4aCTUYHO KPUCTAIIIMYECKUM ITOJIMMEPOM, TO €T0 MOBEPXHOCTHAs KPUCTAJUIMYECKAsk CTPYK-
Typa MOKET OKa3bIBaTh BIUSHUE HA CBOMCTBA MOJIMMeEpPa U Ha €ro MoIu(UKALIHIO.

Takum 00pa3zom, IeNbI0 TaHHOW paboTHI CTAI0 U3YYCHHE BIMSHUE MOBEPXHOCTHOW KPUCTAJUTMYECKOU
ctpyktypsl [TIKJI Ha cBoiicTBa Matpull U UX MoaudUKaAIKI0. MaTpUIlbl ¢ Pa3TuIHON MTOBEPXHOCTHON KpH-
CTAJUIMYECKON CTPYKTYpOH IMOJIydalld BapbHpPOBAaHHEM OOBbeMa pacTBOpa HAHECEHWS, KOHIIEHTPALUH pac-
TBOpa U TEMIEPATYPbI UCIIAPEHUSI PACTBOPUTETISL.

[lepcrieKTHBHBIM ~ METOJOM  MOAU(HUKAIIH
[IKJI cuuTaercs peakuusi aMHMHOJM3a MPU BBEIE-
HUU apruHUHA, B COCTaBE€ KOTOPOI'O €CTh JBE aMU-
Horpynmbl [2]. [y OLeHKH BIUSHUS KPHCTAJLIH-
yeckoit ctpyktypsl [IKJI matpun Ha copOmmro ap-
TMHUHA TOJIyY€HHbIE MaTpHIlbl 00pabaThiBajId B
0,5M BOIHOM pacTBOpE apruHUHA, a TaKXe B
0,25M BOAHO-CIUPTOBOM pPAcTBOPE ApPrUHUHA
(cooTHOIIEHHE BOJBI K M3OMPONUIOBOMY CIHUPTY
(UIIC) 3:1), B Teuenne 60 munyt npu T=40°C u
npu T=25°C B TeueHUE CyTOK.

bruto BBIIBIEHO, YTO HauOOIbIEe BIUSHUE HA
copOIMIO aprUHMHA Ha MaTpULbl C Pa3IMYHOU
KPUCTAJUTMYECKON CTPYKTYPOU OKa3bIBA€T UMEHHO
HaJM4yue crupra B pacTBope. Takxke Oblio oOHa-
PYXKEHO, YTO B Mpoliecce MOIUPUKAIUU TTOTUME-
pa B pe3yibTaTe peakluyd aMHHOIM3a pa3Mep U
dbopma kpuctamioB Ha moBepxHocTu [1KJI matpuil usmeHsroTCs.

Hnst onenku ruapodunsHocT [TKJI MaTpuil ucnonp30Balin METOI CHASYEH KaIlld, O pe3yjbTaTaM KO-
TOPOTO OBLIO BBISABIEHO, YTO KPAeBOW yroll CMauMBaHMs HE U3MEHSETCS B 3aBUCHMOCTH OT YCIOBUH ¢op-
mupoBanus [IKJI matpui n uX NOBEpXHOCTHON KPUCTAJUIMYECKON CTPYKTYPHI.

TakuMm 06pazom, ObLIO MOKA3aHO, YTO MOBEPXHOCTHAS KPUCTAIIMYECKAs CTPYKTYpa OKa3bIBAET BIUSHUE
Ha CIIOCOOHOCTH TTOBEPXHOCTH MAaTPHII CBS3bIBATh apruHUH U Ha xapaktepuctuku [TKJI matpuir.
Jlutreparypa
[1] Nair L.S., Laurencin C.T. Biodegradable polymers as biomaterials // Prog. Polym. Sci. 2007. Vol. 32, Ne 8-9. P. 762-798.

[2] Nashekina Y. et al. Different Conditions for the Modification of Polycaprolactone Films with L-Arginine // Int. J. Mol. Sci.
2020. Vol. 21, Ne 19.

Puc. 1. 3aBucumocts ctpyktyps! IIKJI maTpun B nossipu-
30BaHHBIX JIy9aX OMTHYECKOTO MHUKPOCKOMA OT YCIOBHM UX
¢dopmupoBanust: 1. Mi3meHeHne oObeMa pacTBOpa MoJIMMepa:
A-20 MKJ‘I/CMZ; I'-75 MKJ'I/CMZ; 2. VI3meHeHne KOHLUEHTpa-
uH pactsopa nosnumepa: b — 0,02 r/mit; 11 — 0,06 r/mir; 3.
V3MeHeHHe TeMIiepaTypsl HciapeHus pactsopurens: B - 4°C;
E - 37°C (IlIxama: 200 Mxm).
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TemaTuueckue ceccuu Cp-A-3.3y (Rep_0182)

BnusiHne KoHUeBbIX TenonenTuaoB B MOJieKyJie KosnJsiareHa Ha
CTPYKTYPHble 1 OMornornyeckue CBOMCTBa KomnnareHoBbIX ¢omopunn
10.A. Hamemmal, M.IO. CI/IpOTKI/IHal, I1.0. HI/IKOHOBl, H.J. HpaCOJ'IOBZ, A.B. HauueKI/IH2

! UHII PAH, Cankrt-Ilerepoypr, 194064, Tuxopenkuii mpocnexT, 4

2 OTU um. A.D. HNodde, Cankr-IlerepOypr, 194021, [Tonmurexuuueckas, 26

an. nouma: nashchekina.yu@mail.ru

Konnaren — 6es1ok BHEKJIETOUHOTO MaTPUKCa, KOTOPbI HAXOAUT MIUPOKOE IPUMEHEHUE B MEIULIUHCKOMN
IpakTHKe Oiarojaps Xopouiei OMOCOBMECTMMOCTH, BBICOKOI CIOCOOHOCTH K OMOJECTPYKIMM MOJ JACH-
cTBHEM (DEPMEHTOB, a TAKXKE CPOJACTBY K KIETKaM M JPYruM Ouomolekyiam opranmsma [1]. Monekyna
KOJUIareHa MpeJICTaBIIAeT COOOU TPOIHYIO CIHpaib, COCTOSIILYIO U3 TPEX JIEBBIX MOJUNENTHIHBIX O-IIETIEH,
CBSI3aHHBIX MEX1y 000 BOJOPOAHBIMHU CBS3IMU. MOJIEKyIly KOJJIareHa MOXKHO pa3JefIuTh Ha TPU IOMEHA!
KoHIleBoi aMuHO (N-) TenomenTua, TPOWHAs CMpaib U KOHIEBON kapOokcu (C-) Tenmonentua. B nurepa-
Type ecTh JaHHbBIE, YTO OCHOBHAsI aHTUTEHHOCTh KOJIJIareHa 00YCJIOBJIEHA KOHIIEBBIMH TEJIOMENTHIAMHU, OJ1-
HAaKO OMOJIOTMYECKUE CBOMCTBA OE3TENONENTUAHOTO KOJUTareHa U3y4YeHbl He MOJIHOCThIO [2]. M3BecTHO, 4TO
C- 1 N-KOHIIEBBIE TEJIOMENTH/Bl YIACTBYIOT B TIONIEPEYHOM CIIMBAaHUU M 00pa3oBaHUU (puOpMIIT KoJuiare-
Ha, TO3TOMY MOXHO MPEINOI0KUTh, YTO YAAJCHUE TEIONENTHI0B MOXKET MPUBECTU K HEYHOPSAIOUYECHHOMY
PacIOJIOKEHUIO MOJIEKYJ KOJUJIareHa, a, CJIEJOBATEIbHO, K MOTEPE CTPYKTYPHOM OpraHu3anuu (puoOpuil
koyuarena. Llenpio HacTosIIero uccaeaoBanus ObUI0 U3YYeHHE CTPYKTYPHBIX CBOMCTB (hUOPUILI, MOTY4EH-
HBIX IPY NOJUMEpPU3ALMK KoJulareHa 0e3 KOHLEBbIX TEJIONENTH/I0B.

Komnnaren | Tuna monyyanu U3 CyXOXKWJIMM KPBICMHBIX XBOCTOB MYTEM KHUCIOTHOM 3KcTpakuuu. Takoit
croco0 mosrydeHus Oeslka MO3BOJISIET COXPAaHUTh HATUBHYIO CTPYKTYPY KOJIIareHa ¢ KOHIEBBIMHU TEJIOMET-
TUAaMu. be3TenonenTuAHbI KOolareH Mojy4alud myTeM oOpaboTKH pacTBOpa KoJjlareHa MpoTeoUTHYe-
CKUM (hepMEHTOM MencHHOM. D((HEKTUBHOCTH yIAICHUS TEIOMENTHIOB OICHUBAIHM CIIEKTPOCKOITMYECKH.
W3menenue cnektpa B YO obnactu B guana3zone 220 -280 HM CBUAETEILCTBYET 00 yAaleHUU KOHIIEBBIX
TEJONENTUAOB, B COCTaB KOTOPBIX BXOJUT XapaKTepHas AJIs 3TOW 00JIacTH CHEeKTpa aMMHOKMCIIOTa TUPO-
3uH. MeToI0M IBYMEPHOTO AJIeKTpodopesa pa3HUIly MEKAY KOJIareHOM JI0 U Mociie 00paboTKH NENCHHOM
BBISIBUTH HE YAAJIOCh. DTO OOYCIIOBIEHO MO BEIMYMHON MOTEPU MOJICKYJSPHON MacChl KoJIJIareHa Mpu
OTUIETIJICHUN KOHIIEBBIX TEJIONENTHAOB. 13 momydeHHoro 6e3TesonenTuaHoro Kojiarea obuiu copMupo-
BaHbl GuOpmIIIEL. CiocoOHOCTH K (hnOpUILIOOpa30BaHUI0 O0€3TEIONENTHAHOIO KOJIareHa aHaIM3upOBalli €
nomotipio UK dypre-cnektpockonuu. [lossnenue curnana B obmactu 1100 emt [3] cBuzmerenbCcTBYET O
dopMupoBanuu GUOPUILIIAPHON CTPYKTYphI KojutareHa. CTpyKTypHbIE 0COOEHHOCTH (PUOPHIUISIPHOTO KOJI-
JareHa, MmoJiy4eHHOTO U3 MOJIEKYJ O€3TeIONenTHIHOrO KOJJIareHa, aHaJu3UpOBalld ¢ MOMOIBI0 METOJIOB
ATOMHO-CHJIOBOM M CKaHHPYIOLIEH 3JIEKTPOHHON MUKpockonuid. Ha OCHOBaHMM MOJyYEHHBIX pe3ylIbTaTOB
MOYKHO CZeJaTh BBIBOJ, YTO OE€3TENIONENTHAHBIA KoJlareH crnocoOeH (GpopMupoBaTh (UOPHILIBI, OAHAKO
JuameTp 3TUX GuOPUIIT MEHbIIE, YeM Y pUOpUILI, CPOPMUPOBAHHBIX U3 HATUBHOTO KOJUIareHa.

Pabora BeInoaHeHa npu puHAHCOBOM noaepxkke rpanta PH® Ne 21-74-20120.

Jlureparypa
[1] ¥O.A. Hamekuna, O.A. Jlykonuna, H.A. Muxaitnosa. L{umonocus. 2020. 62[7]. 1-13.
[2] AK. Lynn, L.V. Yannas, W. Bonfield. J. Biomed Mat. Res. 2004. 71B[2]. 343-354.

[3] Nashchekina Yu.A., Starostina A.A., Trusova N.A., Sirotkina M.Yu., Lihachev A.l., and Nashchekin A.V. 2020. J. Phys:
Conf. Series. 1697 (012053). 1-5.
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Temarnueckue CeCCHH Cp-A-3.4y (Rep_0100)
Makponopuctbie KOMNO3ULMOHHbIE rMAaporesiu Ha OCHOBE XMTO3aHa,
rmanypoHoOBOMU KUCNOTbI U hndpomnHa Ana TKaHeBON UHXEeHepumn

M.I. I[posszal, T.B. TOJ‘ICTOBal, M.B. I{epHoropueBaz, T.C. Z[eMI/IHa3, C.A. YCHCHCKHﬁg,
H.P. Kunbaeesa®, E.A. MapKBI/meBa1

'®I'BYH Wucturyr Guooprannyeckoi xumuu uMm. akagemMukoB M.M. lllemskuna u FO.A. OBunHHUKOBA
PAH, Mocksa

2 PI'BOY MocKOBCKHiA roCyJ1IapCTBEHHBIA YHUBEPCUTET AU3aiiHa U TeXHOJI0ruu, MockBa
S PI'BY Hayku MIHCTUTYT CHHTETHYECKUX NoauMepHbIX MaTepuainos uM. H.C. EnukomnonoBa, Mocksa
an. nouma. drozdovamg@gmail.com

MaxkponopHcThie THIPOTreIr Ha OCHOBE MPUPOTHBIX OMOpa3iaraeMpIX MOJUCcaxapuaoB XuTo3ana (Xur) u
ruanypoHoBoi kucnotTel (I'K) sBisroTCs nepcrneKTUBHBIMM OMOMaTepHagaMM i TKaHEBOM HMHKEHEPHH.
N3BecTHO, 9TO XWT 00MaaeT aHTUOAKTEpUATHHON U OMOAJAre3UBHON aKTHUBHOCTHIO, a 'K sBiIsieTcst OCHOB-
HbIM BHEKJIETOYHBIM KOMIIOHEHTOM COEIMHUTENILHOW TKaHW M Y4acTBYET B IIpolieccax pocra, mponudepa-
uH ¥ qudepeHMpoBKa. [ yydimeHnst MeXaHU4eCKUX CBOWCTB THIPOTeNe MaKpOMOJIEKYIIbl XUTO3a-
Ha MOTIEPEYHO CIIMBAJIM, & B COCTaB THAPOTEIIS JOOJHUTEILHO BBOAWIN Oenok menka Gpudpoun (PDO).

Lenp paboThl — NOIy4YeHHE pa3IMUYHbBIMU METOAAMU U MCCIEAOBAHUE CTPYKTYpPhl U CBOMCTB KOMIIO3UT-
HBIX Tuaporeneit Ha ocHoBe Xut, 'K u @0, a Takxke KyJIbTUBHPOBAHNE B HUX >KUBOTHBIX KJIETOK B MOJIEITU
in vitro. T'uaporenu nonydanu u3z Xut (320 k/la), 'K (30 x/la) u @6. 'K BBOAMIM B cOCTaB TUAPOTEIIs
JBYMsl CIIOCOOAMU: JI0 M MOCJ€ CIIMBKM MAaKpOMOJIEKYJI XUTO3aHA. B kauecTBe CIIMBAIOIIErO areHTa Mc-
M0JIb30BAJIM MPUPOJHOE coequHeHue JukeHunuH (k). B coyuyae BBenenus I'K nepen ciimBkoil pacTBOpHI
Xut, @6 u I'K cmemmBany, cimBaiy B TeueHue 24 4, a 3arem auodunnzosaiu. [Ipu 3ToM MakpoMoJieKyJibl
I'K pacnpenensimuce mo Bcemy oobemy ruaporens. Korna 'K BBoammm nocie cimBky, JTHO(GUIBHO BBICY-
HIEHHBIE CHIMTBIE ruaporenu u3 cmecu Xut u P06, nukyouposanu B pactBope ['K (2 macc. %) B Teuenue 2
4. Makpomorekynsl 'K npu 3ToM hopMupoBaiiv moaudIeKTPOIUTHRIN KOMIUIEKC ¢ XUT MO MOBEPXHOCTH
o0pa3uoB. CTpyKTypy rujaporeneil (cpeiHuil pasmep Mop W UX pacupeiesieHHe M0 pa3Mepam) U3ydaid C
MOMOIIbI0 KOH(POKAIBHOH JIa36pHON MUKPOCKOMHH, 8 TUTOTOKCUYHOCTh MCCIIEI0BAIM IIyTEM TECTUPOBAHUS
9KCTPaKTOB Ha (pubpobractax mpimuu guHud L929. KynetuBupoBanue kietok L929 n Me3eHXMMaIbHBIX
ctpomanbHbIX KieTok (MCK) B ruzporensx npoBoauiau B TedeHue 7 qHeil. Pacnpenenenue, aaresuio u
POCT KJIETOK B TMJPOTENSIX OLEHUBAIM KAUECTBEHHO C IMOMOIIBIO KOH(OKANIbHON MUKPOCKOINH, a KOJInYe-
CTBO >KM3HECTIOCOOHBIX KJIeTOK onpezensnu ¢ nomombio MTT tecra. Beenenue B ruaporenn ©0 npuBoau-
70 K (popMupoBaHHIO OoJiee MIIOTHBIX CTPYKTYP ¢ MEHbIIUMH pazMepamu nop. [lokazaHo, 4To Bce rujapore-
JY TIOJUIEPKUBANIHA aTre3uto, pocT U nponudepanuio pudpodiractoB 1 MCK, a onTumanbHbIMH ObLTH THI-
porenu, MoauduuupoBanHsle BBeaeHueM 'K mo o0bemy, KOTOpble MO3BOJISIM 3HAUYUTENIBHO YIYUYLIMTh
pocT u nponudepanuio KIETOK MpU UX JJIMTEIbHOM KYJIbTHBUPOBAHUH.
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Temaruueckue ceccuu Cp-A-4.1m (Rep_0121)

HoBble meToAbl (hoTOAUMHAMMYECKON MHAKTUBaLUN BUPYCOB
B OMonorn4yeckux cpegax

.M. BbesoycoBa
AO «I'OU um. C.1. BaBunoay, Cankt-IletepOypr, 199053, Kanerckas muaus BO, qom 5, kopmyc 2
on. nouma: belousova.i.m@gmail.com

AKTyanbHOU NpoOIEeMON COBPEMEHHOCTH SIBISETCS OMOOE30MacHOCTh YEI0BEUeCTBa, BKIIIOYAIOIIAs B
ce0s1 kak 0e30MacHOCTh CpeAbl OOMTAHUs, MPEXKE BCETO BO3AYyXa, BOJABI M OKPY)KAIOLINX HAC MPEIMETOB,
TaKk 1 0€30MaCHOCTb CPE/ICTB JICYEHUSI HA OCHOBE OMOJIOTHUECKUX >KUJKOCTEH, Hampumep, JOHOPCKOW Kpo-
BU, (U3HOJIOIHUYECKOT0 pacTBOPA.

Metoznom obecrieueHnst OnM00e30macHOCTH, KOTOPOMY YJIEIEHO OCHOBHOE BHUMAaHUE B HacTosIIeH pado-
Te, sBIseTcs (poToaMHAMUYECKasi MHAKTUBALUs BUpycoB. Ha ocHOBe JaHHOrO MeToa ObUIH MOTy4YEeHBI MMO-
JIOXKHUTEIbHBIE PE3yIbTaThl BUPYCOJOTHYECKUX HMCCIEIOBAaHUN M pazpaboTaHa ammaparypa Jjsl pelieHus
psla CTpaTeruyecKux 3a1ad:

1. oOe33apaxkuBaHusg OMOJOTMYECKUX YXKUAKOCTEH, B TOM 4YMCJE IUIa3Mbl JOHOPCKOW KPOBU OT BHUPYCOB
(BUY-undexuuu, renatuta, rpumnmna, COVID-19 u ap.) ans nepenuBaHus;
2. o0e33apakxMBaHUs W CTEPHIIM3AIMK BO3AyXa oT BUpycoB (rpumnmna, COVID-19 u np.) B 3aMKHYTBIX T10-
MEUIEHUSX, BKIIIOYasl IOMEUIEHUSI MEIULIUHCKOTO Ha3HAYEHUS;
3. o0e33apakuBaHUs OT BUPYCOB MOBEPXHOCTEH OOBEKTOB, B3aUMOJICHCTBYIOIINX C YETTOBEKOM.
doToaMHAMUYECKash MHAKTUBAIMS BUPYCOB B IUIa3Me TOHOPCKOM KPOBHU BEIETCS aKTUBHBIMH (popmamu
KHCJIOPO/1a, IOJTY4aeMbIMHU TP OCBEIICHUH CBETOIUOTHON MaTpuiel TBepaoda3HpIx GoToCeHCHOMIU3aTo-
POB Ha OCHOBE HAHOCTPYKTYp-(yJIIepeHOB, HAHECEHHBIX Ha MUKpPOUYACTHIIbI cuinkarens. [locne 3aBepiie-
HUS ceaHca 00pabOTKKU OMOJIOTHYECKON KUAKOCTH TBEpAO(a3HbI (HOTOCCHCHOMIN3ATOP JIETKO OTIENISETCS
OT IIEJIEBOTO MPOJIYKTa, Oarogapst 4emy (OTOAKTUBHOE BEIIECTBO HE MOMAJAET B OPraHU3M mNanueHTa. Ha
pa3zpaboTaHHON IO JaHHOMY crlocoQy armaparype MoJy4eHa I0JIHAs MWHAKTUBAalUs BUPYCOB B IUIa3Me J10-
HOPCKOHM KpoBHU (Ha MpUMepe BUPYCOB rpurna). AmnmapaTypa MOOHIIbHA, MOXKET ObITh MPUMEHEHA B MOJe-
BBIX YCJIIOBHUSIX U TPU reoKatacTpodax.

B nHacrosimiee BpeMs B CBSI3U ¢ MaHAeMuel BUpycHbIX HHekuui, Bkitouas COVID-19, octpo crout Bo-
npoc 00 OYMCTKE M 00e33apakuBaHUU BO3/yxa. B paboTe MpuBOASTCS pe3ylbTaThl pa3paboOTKU criocoda u
yCTpOHCTBa (POTOKATATUTUYECKON OYMCTKU M CTEPUIIM3ALMM BO3yXa OCHOBAHHOI'O Ha NMPHUMEHEHUH JBYX
(GU3NYECKUX METO/0B MOPAXAIOIIEro BO3JEHCTBUS Ha OAaKTEPUH M BHUPYCHI, 0A3UPYIOIIMXCS HA OKUCIHU-
TEJIbHBIX CBOICTBax (hoTOKaTaln3a, BKJIIOYAsl U CUHIJICTHBIM KUCIOPOJ, a TaKKe Ha JIe3MHQUIMPYIOLUIIX
CBOMCTBAaxX MaTepHaJOB Ha OCHOBE MEJM, MPUMEHsSIEMO B ycTpoiicTBe. B paspaboTtanHOM ycTpoiicTBe 3a-
pa’KEeHHBII BO3/1yX MPOXOIUT Yepe3 KaTaJTUTHUYECKYI0 MHUKPOIOPUCTYIO MEIHYI0 MEMOpaHy, OCBEIAEMYIO
OeNbIM CBETOM CBETOAMOJHBIMU MaTpuliaMu. [lokazano (ucnsitanus BeinoaHeHsl B HUM rpunma um. ALA.
Cwmopoaunnesa (Cankt-IlerepOypr)), 4To Mpu 3TOM MPOUCXOAUT MOJTHAS HHAKTUBALIUS BUPYCOB 000I04YeY-
Horo tuna: COVID-19, rpunm u 1.11.

MuakTuBanus ocaxIeHHbIX BUpycoB, BKitouas COVID-19, Ha pa3nuyHbIX MOBEPXHOCTSX B TOMEIEHU-
X OBITOBOr0, y4eOHOTO, MPOU3BOJCTBEHHOTO M OCOOEHHO MEIUIIMHCKOTO HA3HAYEHHS SIBISETCS TaKKe
BeChbMa aKTyallbHOU. B pabore nmpuBOAATCS pe3ynbTaThl HUcCiIeIOBaHUN (HOTOKATATUTHUECKUX aHTHBHUPYC-
HBIX CBOWCTB IOKPBITHH Ha OCHOBE HAHOYACTHI] OKCUIOB MeTaJIOB. lloydeHa cyniecTBeHHass BUPYIISLH-
oHHas 3(pPEeKTUBHOCTD AC3MH(PULIUPYIOMUX MJICHOK U3 OKCUIOB METAJNIOB B OTHOIIEHUH BUPYCOB I'PUIITIA.
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Oco6GeHHOCTM NpoueccoB perlakcaumm B BO30YXKAEeHHOM COCTOSAHUN
komnnekca NADH-ADH npu aByxthOoTOHHOM BO30YyXXAEeHMUMN
cheMTOCEeKYHAHbLIMMU JfTa3epPHbIMU UMMNYSTbCaMU

H.A. FopﬁyHOBal, M.D. Cacuﬂl, JILIT. FOJILILHeBl’Z, AA. CeMeHOBl, SI.M. BGHBTIOKOBl,
O.C. BacrotuHCcKkHi

L OTU um. A. . HNodde, Cankr-IlerepOypr, 194021, [Tonmurexuuueckas, 26
2 CIIoITY, Cankt-IlerepOypr, 195251, Ilonmurexuuyeckas, 29
on. nouma: i.gorbunova@mail.ioffe.ru

B nocnegnue necsaTHiieTHs aKTUBHO Pa3BUBAIOTCS METOJbI KJIETOYHOM TUArHOCTHKH, OCHOBaHHBIE Ha
MOHUTOPHHTE (PITyOPECIICHIIMU BHYTPUKIETOYHBIX MOJEKYIN MPH BO30YKIECHHH CBEPXOBICTPHIMU JIa3€PHBI-
MU uMmnyiabcami. [1]. BaxkHbIM BHYTPUKIETOYHBIM (1yopodOpOM SBIISETCS BOCCTAHOBICHHBIH HUKOTHHA-
mua-aaeHuH-qunykieotus (NADH), koTopbiii  urpaer BaKHYIO poOjidb B PEryIslUd OKUCIUTEIBHO-
BOCCTAaHOBUTENIbHBIX peakUui B KUBBIX KieTkax. Kak m3BectHo, B xuBbIX KieTkax NADH cymectByer B
cBOOOTHOW W cBs3aHHOW ¢ (pepmeHTamm Qopmax. KuHermka 3aTyxaHus (IyopecueHIIMH CBOOOTHOTO
NADH B pactBope MOXKeT ObITh OXapakTepHu30BaHa ABYMs BpeMEHAMHU 3aTyXaHus (IyopecleHIUH, Jexa-
IIMMH B ¢y0 HC BpeMEHHOM jauarna3one [3], 1 kak ObUTO HETaBHO MMOKA3aHO, ITH BPEMEHA 3aTyXaHMsI CBs3a-
HBI C IIMC- U TPaHC-KOHPUTYypallusIMU HUKOTMHAMHUIHOTO KoJbla. [3] B cBoto ouepenb, cBA3aHHBIN C Oe-
koM NADH B pacTtBope 001a1aeT HECKOJIBKIMH BpeMEHAMHU 3aTyXaHus (DIIyOpeCIeHIINH, OJHO U3 KOTOPBIX
B HECKOJIBKO pa3 Oosibliie, yeM BpeMeHa 3atyxanus csooogroro NADH [4].

B nacrosimeit pabote ObUIO HMCCIENOBAHO 3aTyXaHUE MOJSPU30BAHHON (DIyOpecLEHLUUH KOMILUIEKCOB
NADH-ADH B pactBope PBS mipu aByx¢poToHHOM BO30YX1eHUU (PEMTOCEKYHIHBIMU JIA3€PHBIMUA HUMITYJIb-
caMu Ha jyrHe BoiHbI 720 HM. J[Be OPTOrOHAILHO MOJSPU30BaHHBIC KOMIOHEHTHI (ayopecuenuuu Iy (f) u
I, (t) ObLIHM pa3meneHs! mpu3Moii ['1aHa U 3aTeM HE3aBUCUMO PETUCTPHPOBAIUCH JBYMs (DOTONETEKTOPAMH,
paboTaronMe B pexkume cueta (oToHOB. CHrHAIIBI ¢ (POTOIMOI0B 00pabaTHIBAIMCH C TIOMOIIBIO CHCTEMBI
cuera ogMHOYHBIX (hoTOHOB ¢ BpeMeHHOU Koppemsuuer (TCSPC). Curnansl dayopecueHunu Obuid mpo-
aHAJIM30POBAHHBI HA OCHOBE MOJIETH, YUYUTHIBAIOIIEH BKJIaJ CBOOOAHOTO U cBsizaHHOTO ¢ Oerkom NADH.

B pesynbTare aHanu3za curHajgoB 3aTyxaHus (iyopecreHunn 66u10 ooHapyxeHo, uto NADH cBsi3aHHbIH
¢ ADH xapakrepusyetcs nByms BpemeHamu 3aryxanusi: 11 = 0.1 He u 14 = 4.5 Hc. [Ipu 3TOM Bpems 3aTyxa-
HUs (uryopecueHIH 14 = 4.5 HC B HECKOJIBKO pa3 0oJibllle, YeM BpeMeHa 3aTyXaHus (DIyOopecleHLUH T =
0.24 HC U 112 = 0.66 HC cBoOOaHOTO NADH B pacTBOpe, 4TO MOXKET OBITH CBS3aHO C ATOJSPHBIM CAUTOM
cBsa3biBanug ADH [4]. Hannune KOpOTKOTO BpeMEHH 3aTyXaHHs Ti BEPOSTHO OOYCIOBIEHO OBICTPHIMU
npoueccamu 0e3bI3ydaTeNbHON penakcanuu. Tak jke OblI0 ONmpe/elieHO aHU30TPOITHOE BpeMs 3aTyXaHus
Tov = 0.89 HC NADH, cBsizannoro ¢ ADH. Msl npeanonaraeM, 4To 3T0 BpeMsi 00YCIIOBIEHO aHU30TPOIHOM
Kosie0aTeIbHOM penakcaliel B Bo30yKJAEHHOM COCTOSIHMHM, KOTOpasi MPUBOAUT K MOBOPOTY JIUIIOJIBHOTO
mMoMeHTa nepexoga NADH wu3-3a mepectpoiiku siiepHoil koH¢urypanuu. Bpemena 3atyxanus ¢iayopec-
LHEHIMM U BpPEMsl aHW30TPOITHOM KojeOaTelnbHON perakcalii 3aBUCSAT OT OKPYKEHHUsS cailiTa CBS3bIBAHUS
(depMeHTa U MOT'YT OBITh UCIIOJIB30BAHBI [T HCCIIe0BaHus npoueccos cBs3biBaHust NADH ¢ neruaporena-
3aMH.

Pabora BeimonHena npu noaaepxkke POOU (rpant Ne 18-53-34001).
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AHanus peakuum KneTok in vitro Ha poTognHammnyeckoe
BO3AeUCcTBUE MeToaamMmu ronorpadmyeckon MMKPOCKONUU U
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[Ipu uccnenoBanuu 3hHEKTHBHOCTH TEPANIEBTUYCCKOTO BO3JACUCTBHS HA KIETOYHOM YPOBHE BAXKHO HE
TOJIBKO BBISICHUTH, ITPUBOJIUT JIM 3TO BO3JEHCTBUE K THOEIHM KJIETOK WJIM HET, HO U MIACHTU(PHUITUPOBATH Me-
XaHW3MbI THOCTH KJIETOK MPH PA3IMYHBIX J]03aX BO3JACUCTBUS U, TAKUM 00pa3oM, ONPEISIUTh J03bI, HE00-
XOJUMBIC JJIs 3allyCKa TOTO WJIM MHOTO IIEeJIEBOrO MexaHu3Ma. HambOosee 4acTo HCIOIb3yeMbI METO.
oTpesieNIeHUs] MEXaHU3MOB THOEIHM KJIETOK OCHOBAaH HA MPUMEHEHHH PAa3IMYHBIX (IYOPECICHTHBIX KpacH-
Tenel ¢ HaOMoACHUEM HUX (IIYOPECICHIIMH B KOH(POKAITPHOM MHUKpOCKOIe. Takke HCIOIb3YyeTCsl aHaIu3
MOP(}OJOTHUECKUX U3MEHEHUH B KJIETKAX C MOMOIIBIO MPOTOYHON HMUTOMIYOPUMETPHH, ONTUYECKON HIIN
AMEKTPOHHOU MUKpockonuu. B pabotax [1-5] Mbl mokazanu npeumyIiecTBa METO0B IU(POBO rojorpa-
(dudecKol MUKPOCKOIUU JUISl OIICHKH MOP(OIOTHYECKUX M3MEHECHUU KJIETOK MPU TEPArieBTHYCCKOM BO3-
nerctBuM. ['onorpaduyeckne MeToJbl OCHOBAHBI Ha PETHCTPAllMd M3MEHECHHUH (Da3bl MPOCBEUYMBAIOIIETO
KJIETKU U3IIYYEHHUS, U ONPENCIICHUN TPOCTPAHCTBEHHOTO PACIIPENCIIEHUS MOKA3aTEIsl IPEJIOMIIEHNS] BHYTPHU
KIIETKH, KOTOPOE COJEP>KUT KOJIMYECTBEHHYIO0 MH(GOPMAIMIO O KJIETOYHBIX MapaMmerpax. B wactHocTH, Me-
ToaMu U(PPOBOIA rosTorpaduIeckoil MUKPOCKOTIHH M TOMOTpadui MOKHO ONPEACIIUTh (GOpMYy KIETOK, MX
TOJIINHY, 00BEM, CYXYI0 MAaccCy, IUIOMIA (b MPOEKINH, TUIOHIA/Ib TOBEPXHOCTU MeMOpaHsl, TpexmepHoe (3D)
pacnpenelieHrue moKas3aress nmpeioMiIeHHs. [ oorpaduieckie METOIbI TPAKTHYSCKA HCMHBA3UBHBI U JIAIOT
BO3MOJKHOCTh MPOBEJICHUS HAOJIOJACHUN B JTUHAMHUKE B TCUEHHUE JJIUTEIBLHOTO BPEMEHH. Takke Ba)KHBIM
MPEUMYIIIECTBOM ITHX METOJIOB SIBISIETCS paboTa ¢ oOpa3laMu 0e3 MCIOIb30BaHUS JOMOJHUTEIBHBIX XH-
MHUYECKUX PEAreHTOB.

B noxiane npepcraBieH 0030p MPOBEACHHBIX HAMH B TIOCIIEAHHUE TOBI UCCICAOBAHUN U3MEHEHUH KJle-
touHoU Mopdonoruu npu GJIB ¢ ucnonp3oBaHueM rojorpaduueckux MeTo10B. B kxauecTBe GporoceHcnOu-
JN3aTOPOB UCIOJIB30BANINCH PaaxiopuH U 3HI0OreHHO reHepupyeMblil mpotonoppupun IX. UccnenoBanus
MPOBOAMINCH Ha 00pa3liax KIETOYHBIX KYJNbTYP MOCTOSHHBIX KIETOYHBIX JIMHHUHA Pa3HBIX HOOJOTHYECKHX
dbopm, a Takke Ha 00pa3lax KJIETOYHBIX KYJIbTYp, MOJYUYEHHBIX XUPYPrUUecKuM myteMm y nanueatos HUU
onkosioruu um. H.H. Ilerposa. [loka3ano, uro ¢ yBenmnueHnueM n103sl O/IB nocnenoBaTrenbHO peann3yroTcs
TaKUe MEXaHU3MbI THOENH KIIETOK, KaK aromnTo3, BTOPUYHBIN HEKPO3, HEKpo3. [Ipuuem, st KIETOK pa3HbIX
KJIETOYHBIX JIMHUM IIPH COXPAHEHUU ITOM MOCIIEI0BATEIIBHOCTH YKa3aHHBIE MEXaHU3Mbl PEANU3YIOTCS IIPU
CYIIIECTBEHHO Pa3HBIX J103aX. Pe3ynbTaThl, MOJYyYEHHBIE C TMOMOIIBI0 TOJIOTrPAPUUYECKUX METOIOB, OBLIH
MOJITBEPK/ICHBI TPAIUIIUOHHBIMU OMOJIOTMUECKUMHU TECTAMHU.
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JInHenHbIN AUXpPOU3M U ABYyNy4YenpenomsieHne ceeTta nocre
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HaKa4Kn-3oHANpoBaHUA

b.B. CeMakl, 0.C. BactoTuHcKuii®

' OTH nm. A.@. Hodde, Canxr-IlerepGypr, 194021, Tonurexuudeckas yi., 26

a1. nouma: semakbv@mail.ioffe.ru

B HacTosimee Bpemsi peMTOCEKYHIHAS CIICKTPOCKOIHUS TUITA HAKaYKa-30HAUPOBAHHUE IIIMPOKO TIPUMEHSI-
€TCSl B MCCIICIOBAaHUN OMOJIOTMUECKUX MOJIEKYJI, IMO3BOJISIsI HAOMI01aTh MPOIECChl PETAKCAIUA COCTOSIHUH,
JAHAMUKY MEXMOJIEKYISPHBIX U BHYTPUMOJICKYJSIPHBIX B3aUMOJECHCTBHM, NIEPEHOC BJIEKTPOHOB U MPOTO-
HOB, a TaK)KE JIPyTHe MPOIECCH B pealbHOM BpeMenu [1-3].

BpemenHast 3aBUCHMOCTh aHU30TPOTIHH B PACTBOPAX MHOTOATOMHBIX MOJIEKYJI OOBIYHO ONIPEEISICTCS U3
SKCTIIEPUMEHTA B BUJIC CYMM 3aTyXalOIIUX YKCIIOHEHT ¢ BECOBBIMU KO3 dunnenTamu. OHAKO, 10 HeTaBHE-
r0 BPEMEHHM KBAaHTOBO-MEXaHWYECKas Teopusi, 000CHOBBIBAIONIAs (PU3NUYECKUN CMBICT ITUX IKCIIOHCHIIH-
QNbHBIX YJICHOB M JIAlolIasl SIBHbIC BBIPAKEHUS JJISI COOTBETCTBYIOIIMX BECOBBIX KOA(PUIMEHTOB uepes3
KBaHTOBOMEXaHUYCCKUE MATPUIHBIC MIEMEHTHI U (a3bl, OblIa pa3BUTa HEAOCTATOYHO, YTO 3aTPYIHSIO PHU-
3UYECKYI0 HHTEPIPETALUIO [TOIYYAIOIINXCA SKCIIEPUMEHTAIBHBIX PE3YIbTATOB.

B Hacrosimeit paboTe mosyueHbl BBIPAXKEHUS JUIsi U3MEHEHUSI MAaTPHUIBI MOJISPU3ALUUA 30HIUPYIOIIETO
U3ITy4EHUS, MPOIIE/IIET0 Yepe3 BEICTPOCHHBIN UMITYIbCOM HAaKaYyKy MOJIEKYJISIPHBIN aHcaMOJIb, IS CIIy4dast
MIPOU3BOJIbHBIX MOJISPU3ALMN UMITYJIbCA U3JTYYEHU HAKAYKH U UMITYJIbCa 30HAUPYIOUIErO U3iyyeHus. Bol-
BOJI 9THX BbIpakeHHI ocHOBaH Ha Teopun KosH-Taunymku u Jlanoe [4]. Takxe, i BbIBOJA BhIPAKCHUN
UCIIOJIB30BAJICS METOJ] HEITPUBOAMMBIX TEH30PHBIX oreparopoB [5], ucmonb3oBaHHbIi paHee B pabore [6].
[TomyueHHbIe BBIpa)KEHUSI ObUTH MIPOAHATU3UPOBAHBI C YUETOM BBICTPAUBAHMS OCEH MOJEKYJ, BO3MOXHBIX
pETaKCAIIMOHHBIX MPOIECCOB M KOTCPEHTHOCTH KOJICOATEITBHBIX COCTOSTHUN MOJIEKYJ M UCCIICIOBAHBI ITyTH
pazzieJeHusl TUX JIBYX BKJIQJIOB B HKCIIEPUMEHTAJIbHbIN CUTHAIL.
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AHunsotponus n BpemeHa 3atyxaHusa cpnyopecueHuun FAD
B pacTBOpax npuv Bo30yXaeHUU B NepBy0 U BTOPYHO NOMOCHI
NOrmnoLweHuns
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®nasun agennd uaykiteotun (FAD) B ero oxucnennoii (FADY) u Boccranosnennoit (FADH,) dopmax
SBIISICTCS. BHYTPUKIICTOYHBIM KOEPMEHTOM, YJaCTBYIOIIUM B OKHCIUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIIH-
X B JKMBBIX KIeTkax. Kak m3sectno, FAD" crioco6en duyopecrtmpoats, a FADH; - Het. DTa BaxkHas 0co-
OEHHOCTB TMO3BOJIAET HCIONB30BaTh FAD B kauecTBe (h1yOpeceHTHOrO 30HA JUIS M3YUeHHs] OMOXHUMUYe-
CKHUX TPOLIECCOB B XUBBIX KieTkax [1]. B Hacrosieil pabote aHM30TpONHsl, BpeMEHa KU3HU U BpeMsl Bpa-
marenbHoi auddysun FAD B BOJHO-METaHOJIBHBIX PacTBOpax ObUIM SKCHEPUMEHTAIBHO OMPEAETICHbI U
HCCJICJIOBAHbI MIPH PA3IMYHBIX KOHIIEHTpAUsIX MeTaHona. DiyopecieHIus Bo30yKaanack MUKOCEKYHIHBI-
MH JIa3epHBIMH UMITYJIbCAMH Ha YCTAHOBKE, ONIMCAHHOM B HaIlCH npeapayiei padore [2], Ha [yimHax BOJIH
355 um u 450 HM.

Ha puc. 1 npencrasieHsl BpeMeHa 3aTyXaHusl (JIyopecleHIMK T1 U T2 (&) U OTHOIIEHHE COOTBETCTBYIO-
HIMX UM IPUIKCIOHEHIMAIBHBIX K03 uuueHToB ai1/a; (6).

54 3,04
I S 6)
4 E i 2,54 ,
| - L]
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Puc.1 Bpemena 3atyxanus GpayopecleHIny T1 U Tz (a) U COOTHOIICHHE KoddduireHToB a;/a; (0).

Ha ocHoBe aHanmu3a NOJYYEHHBIX S3KCIEPUMEHTAIBHBIX pE3yJIbTaTOB M IPOBEACHHBIX KBAaHTOBO-
XUMHYECKHX PACYeTOB OBLIH CO3/IaHBI TEOPETUIECKHE MOJIENN, ONICHIBAIOIINE TMHAMHKY PelaKCallnOHHBIX
IPOIIECCOB B BO30YKJIEHHBIX COCTOSIHUAX MoJieKyasl FAD mocne ee BO30yXIEHHS KOPOTKUM Ja3epHbIM
UMITYJIbCOM.

Pabora BeimonHeHa npu noaaepxkke Poccuiickoro Hayunoro ®onpa (rpant Ne 21-72-10044).
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doToaAMHAMHUYECKasT Tepalus aKTUBHO NPUMEHSETCS I JICYEHMsS IIMPOKOIro Kilacca OHKOJIOruYe-
ckux[1], anTubakrepranbHbIX[2] 1 BHPYCHBIX 3a0oneBanuii. OTHUM U3 CIIOCOOOB AOCTaBKH OTOCCHCUOH-
muzaropa (PC), neodxoaumoro s hoTtoauHamudeckoro Bosnaerictus (DJIB), sBiseTcs HanbUICHHE MO-
nexyn @C B BUI€ a3p030J1s Ha TOBEPXHOCTh CIIM3UCTON 000JIOYKU POTOBOM MOJIOCTH M BEPXHUX JBIXATEIb-
HbIX nyTel. [locnenyromniee ux ocBelieHUe Ha JIMHE BOJHBI, BXOJAIIEH B nosiocy noriomenus @C, 3amyc-
KaeT MPOIIECC TeHepaliy aKTUBHBIX (OopM Kuciopoaa. B pamkax 3Toi paboThl ObUTH UCCIIEIOBAHBI IPOIIEC-
Chbl T€HEpallMi CUHIJIETHOTO KHCIopona, a Takxke (poroodecuseunBanus moiekyn @C PagaxiopuHa mpu
YKa3aHHOM NOJX0/1¢e ero nocraBku s OJIB.

['enepauus aspo3zosnst BogHoro pactsopa @C Pagaxiiopud npoBoauiach ¢ MOMOUIbIO CTaHJAPTHOTO He-
Oynaii3epa, CTpysl a3po30JIs HAMPABISUIACh HAa Pa3IMYHBIC TUIBI TOBEPXHOCTEH, I/Ie TPOU3BOIMIACE (OTO-
CEHCHOUTM3MPOBAaHHAS TeHEPAaLlis CUHIJIETHOTO Kuciaopoa. Bpems-paspemennsie curnaisl hocopeciieH-
[IUU CHHTJICTHOTO KHCIIOPOJIa Ha PAa3HBIX MOBEPXHOCTIX PETUCTPUPOBATHUCH C MOMOIIBIO (DOTOIIEKTPOHHO-
ro ymHoxuTtens Hamamatsu H10330B-45, paGotaromiero B uHppakpacHOM quamna3zoHe B pexxume cueta §o-
TOHOB. JlJIs1 perucTpanuu Hy»KHOTO AUana3oHa JUIMH BOJIH, BBIAEISUIACH 001acTh crieKTpa mupuHon 10 HM ¢
HEHTpaIbHOU JTMHON BoHbI 1274 HM. B xoze uccnenoBanus npoiecca (oToodbeciBeunBaHus MPOU3BOIH-
JI0Ch HAOJIIOICHUE 3aBUCUMOCTH MHTEHCUBHOCTH (uryopecteHiimn @C PagaxiopuH, HAHECEHHOTO Ha pas-
JIMYHBIE TUIIBI TOBEPXHOCTEN OT BPEMEHU, IPU HEMPEPHIBHOM BO3JEHCTBUHU JIA3€PHOT0 U3JIYUYECHHS HA ITITUHE
BOJTHBI 405 HM MpHU MIIOTHOCTA MOITHOCTH 141 mBt/cMm?. B xoze atux IKCIIEPUMEHTOB KHHETHKA PoTooOEC-
[BEYMBaHU HAOII0JaNach sl MSATH THIIOB MMOBEPXHOCTU: CTEKIA, (acIUalbHON TKAHU PHIOBI U KYpPHIIbI,
MOBEPXHOCTH JIUCTA ¥ BHYTPEHHEH MTOBEPXHOCTH KOKHUIIBI TpHOAa.

B pabote Obimu HccienoBanbl KUHETUKH (oTOOOEcBeurBaHus PanaxiioprHa, HaMBUIGHHOTO HA pa3HbIE
THUIIBI TIOBEPXHOCTEH, a TaAKKE XapaKTEPUCTUKU BPEMsI-pa3pelieHHOTO cUrHaia pochopecleHIINN CUHTIICT-
HOTO KHCJIOpOJa Ha 3TUX MOBEPXHOCTSIX. BbUIO MPOAEMOHCTPUPOBAHO HAIMYUE CHUHIJIETHOTO KHUCIOPOJa B
ctpye a’po3oist OC npu ero ocBemeHn: Ja3epHbIM U3TydeHueM Ha JutuHe BoJHbI 405 uM. [Ipu nzydenun
MPOIIECCOB, MPOUCXOAAIIUX Ha TTIOBEPXHOCTAX OMOIOTHYECKUX OOBEKTOB U CTEKJIa, OBUIH OIpeIeIeHbI Bpe-
MEHa TeHepaluy CHHTJIETHOTO KHCIIOPOJa U BPEMs €ro >KM3HU B BO30Y)XJIEHHOM COCTOSIHMH. Bbuto ycra-
HOBJICHO, YTO BPEMEHHBIE XapaKTePUCTUKH Tporiecca GOTOOTUYNHTAa MOTYT 3HAYUTEIHHO OTIMYATHCS B 3a-
BUCUMOCTU OT pOJa U CTPYKTYPHI MOBEPXHOCTH, HA KOTOPYIO a’p030jeM Mpou3BoauTcsi HamblieHue OC.
AHanu3 MONTy4YeHHBIX JaHHBIX IEMOHCTPUPYET CYIIECTBEHHOE YBEIUUYEHUE BpeMeHH (HOTOOOECIIBEUnBaAHUS
npu HaneceHnu OC Ha MOpHUCTHIE OPraHUYECKHEe TOBEPXHOCTH, B TO BpeMs Kak BpeMsi (POTOBBII[BETaHUS Ha
TJIAJIKUX TIOBEPXHOCTSIX OKa3bIBAETCS 3HAYMTENTHHO HIKE. BbIIO Mmoka3aHo, yTo mpu (HOTOCCHCHOUIU3UPO-
BaHHOMW T€HEPAIMM CUHIJIETHOTO KUCJIOPOJia Ha PA3IMYHBIX MOBEPXHOCTIX KMHETHKA Tpoliecca hoToodec-
[IBEUMBAHMS MOXKET CYIIECTBEHHO Pa3IMuaThCs B 3aBUCUMOCTU OT TUIIA TOBEPXHOCTH, OJIHAKO BpEMEHA Te-
HEepaIuu 1 )KIU3HU CUHTJIETHOTO KUCJIOPO/Ia TIPH 3TOM OCTAIOTCS MPAKTUUECKH HEM3MEHHBIMU.

Jlutreparypa
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CBETOUYBCTBUTEIIbHBIE OPraHbl JKUBOTHBIX aJANTHPYIOTCA K SKOJIOTUYECUM YCIIOBUSIM, B KOTOPBIX OHU
oburtaroT. AMepuKaHCKuil TapakaH, Periplaneta americana L., mmpoko pacrpocTpaHeHHbIH CHHAHTPOITHBIH
BUJl, aKTUBEH MPEUMYILECTBEHHO B MEPBOM MOJOBUHE HOYM, U30EraeT SpKUil CBET, IPH STOM KOPOTKOBOJI-
HOBOE M JITMHHOBOJIHOBOE OCBECIICHUE BBI3BIBACT pa3HbIe MoBeJcHYeckue peakuun [1, 2]. [dns moHumanus
pOJIH nepu(epUYECcKOro OT/ena 3pUTEIbHON CUCTEMBI — (POTOPELENTOPOB CIOXKHBIX IJ1a3 — B OpraHU3aluu
CBETO3aBUCUMOT0 TIOBEJCHHS, HEOOXOAUMO OTBEIECHHE IEKTPO(PU3HOIOTHIECKUX OTBETOB IJIa3a Ha CBET.
Panee npuMeHsiBIIasCS METOAMKA IMOKa3aja pa3Hble OTBETHI OT Pa3HBIX yYaCTKOB IJa3a, KpOME TOro, IIPU
OTBEJCHUU Hapyllanach LEJIOCTHOCTh IVIa3a, 3aTPYAHsIS UCCIENOBAHME OJHOIO HACEKOMOIO 10 U IIOCIE
9KCTIepUMEHTaNbHOrO Bo3aekcTBus [3]. PazpaboTaHHbIi HAMH METOJ] HEMHBA3UBHOW PETHCTPALIUH DJICK-
TPOPETUHOIPaMMBbl IIO3BOJIMJ M30€XaTh 3T OTPaHUYEHUs, COXpaHssA, TEM HE MEHEE, BBICOKYIO UYyBCTBHU-
TEJIBbHOCTh U JIOCTaTOYHYIO BOCHPOU3BOJAUMOCTD. {11 CTUMYISIIMU IJTMHHOBOJIHOBBIM CBETOM UCIIOJIb30Ba-
JIU 3€JIeHbIN cBeToAno (525 HM), a MHTEHCUBHOCTh CTUMYJISIIIUU PETYJIMPOBAIU CUJIION TOKA, MPOITyCKae-
MO uepe3 CBETOIMO/I U CUCTEMY OCIAONSIONMX (GPUIBTPOB, MOCIE YETO CBET MMOAABAJICS Yepe3 CBETOBO Ha
IJ1a3 3aKPEIUIEHHOIO B CIIELIMAIIBHOM JieprKkaresie HacekoMmoro. s nogaun Y@ cBera UCIIOIb30BAIU CBETO-

nuona (365 HM), pacmoIOKEHHBIM B HEMOCPEICTBEHHON

OJIM30CTH OT TOJIOBBI HACEKOMOI'0; UHTEHCUBHOCThH pe-

1200 TyJIUPOBAJIA CUJION TOKA U, JOTOJHUTEIBHO, CEPhIM CBE-

TOQUIBTPOM, MOHTHUPYEMBIM B XOJ€ OSKCIIEpUMEHTa

HEIMOCPEICTBEHHO Ha OcCBEeTUTENb. OTBETHl HA MOHO-

800 - & XpOMAaTUYECKUN 3€JIEHBId W YIbTPAHOIECTOBBIH CBET
& UMEJIH PA3IHYHYIO TUHAMUKY U amiuintyay (Puc. 1).
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Axmyansnocms pabomel: CUTHAII KQXJIOTO KaHala 3iekTposHIedanorpammsel (9317) MoxeT ObITh Tpen-
CTaBJICH KaK YepeOBAHHE BCIIBINICK aKTUBHOCTH HEUPOHHBIX aHCAaMOJIeH B Pa3IMYHbIX CIIEKTPATBHBIX U~
nazoHax p={5,0,a,p} [1,2]. OOT sBisieTcs] MPUHIMITUAIBLHO HECTAIMOHAPHBIM MPOLIECCOM, TaK KaK €ro
CHEKTpaJIbHbIE M CTATUCTUYECKUE CBOMCTBA M3MEHAIOTCS BO BpeMeHU. [Ipenpiaymiye MeToasl aHanu3a CuH-
XPOHU3AIMU PA3IMYHBIX KaHanoB DD 0CHOBaHBI HA OKOHHOM TipeoOpa3zoBanuu Oypre. HeoqHo3HAYHOCTH
BbIOOpA MPOJOIKUTEIBHOCTH OKHA, CTETIEHU MEPEKPHITUS OKOH BIMSET HAa Pe3y/lbTaT BBIYMCICHUS TaKOH
koppessinuu [3]. [Ipenpiayiue BedBIETHBIE METO/IbI OLEHKH KOPPEJISILIMM MOTYT MPOAHAIM3UPOBATh B3aU-
MOOOYCIIOBIICHHOCTD JIByX CUTHAJIOB, IPOUCXOISAIINX JIAIIb B OJMHAKOBBIE MOMEHTHI BpeMeHH [4-9].

Lenv pabomobl: HaX0XKACHUE HOBOU BelBIeTHON Koppemsiimonnon pynkiun WCF;k (v,t), 3aBucseit ot
YacTOTHl V. M BPEMEHHU 1, U MO3BOJISIONICH OMpeNeNnsTh KOTePEHTHbIE CBOWCTBA IBYX HECTAI[MOHAPHBIX CHT-
HanoB Z; (t) u Zk () B pa3nuyHbIle MOMEHTHI BpeMeHH, e J u K— 1Ba Homepa otBeaenust 3! [Ipenno-
J0KHM, 9T0 curHaity Z; (f) cOOTBETCTBYeT HENpephIBHOE BelBiIeTHOE MpeobpaszoBanue, pasHoe Vj (v,t), a
curnany Zg (t) — senmuunna Vi(v,t). @yukius WCFk(v,t) ctpoutcss Ha OCHOBaHHH HETPEPHIBHBIX BEHUBIICT-
HBIX TIPeoOpa30BaHU IByX CUTHAJIOB, B3ATHIX B PA3IMYHBIE MOMEHTHI BPEMEHHU.

Pe3ynomamui pabomei: onydeno ananutudeckoe Boipaxenne pyHkuuu WCFk(v,t) ams aByx snemen-
TapHBIX HECTAIIMOHAPHBIX CUTHAIOB, Kax1blii U3 koTopbix 1={J,K} xapakrepusyercs cBoeit amruntymoii by,
POJIOJDKUTEIBHOCTRIO T), BpeMeHeM MakcumyMa t), gacroroii fi u dasoit ¢). [Tokazano, 4T0 MaKCUMaIBLHOTO
3HaueHUsl (PYHKIUS WCFJK(V,t):JVJ*(V,tl)VK(V,t'l'tl)dt]_ JOCTUTAeT MJis JIBYX ODJIEMEHTApHBIX BCIBIIIEK
{f5;t;} o {fk;tc}, ecnu BemonHstores yenosust v=fx=f; u t=tx—t;. urerpupoBanue mo nepeMeHHoi t; B BbI-
paxenun WCF(v,l) Bemercs B OeckOHEUHBIX mpenenax —oo<t;<oco. BhIMojHEH pacueT HEMpephIBHBIX
BEHBIICTHBIX MpeoOpa3oBaHuii sl pa3nudHbIX oTBeneHuid J m K anmekrposHnedanorpaMMbl MalMeHTa,
HAXOJSIIET0Cs B COCTOSIHUU MOKOS. J{J11 KOHKPETHBIX MPUMEPOB HECTAI[MOHAPHBIX CUTHAJIOB ABYX pa3iny-
HBIX KaHanoB DOI npoaHanu3upoBansl Bce MakcuMyMbl GyHkimun WCFk(v,t). Halinensr npuausbl Koppe-
asimid Beex Benbitek {f;ty} > {fk;tk}, u mpoBenena ux knaccuukaus.

3aknrouenue: npennaraempiii Metoa Berancienus Gy WCFk(v,t) MokeT ObITh IPUMEHEH ISl aHa-
JIM3a pacpoCTPaHEHHUs BO3MYILIEHUN 110 TOBEPXHOCTU TOJIOBHOTO MO3ra, a TAK)KE MPU y4eT€ CUHXPOHHOCTHU
BBI3BAaHHBIX MOTEHIIMAIOB, BOSHUKAIOIINX KaK OTBET HEUPOHHBIX aHCAMOJIE Ha CEHCOPHYIO CTUMYJISIIUIO.
Hcnonws3oBanue BeliBneTHON KoppemsaiuonHoit pynkuuu WCF jk(v,t) MoxkeT oka3aThCsl TOJIE3HBIM MPU U3Y-
YEHUU OBICTPOM3MEHSIOIINUXCS BCIBIMICYHBIX MPOIECCOB B (hU3UKE TIa3Mbl U acTpOdHU3HKe, a TaKKe IS
oTmpefieNieHUs KOTEPEeHTHBIX MPOCTPAHCTBEHHO-BPEMEHHBIX CTPYKTYp HJsl cpell, OONaaroIiuX CUJIbHON
JIACTIEPCUEN.

Pabora BeimosnHeHa B pamkax ['ocynapcrsennoro 3ananus FSEG-2020-0024.
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ITokazaHa BO3MOKHOCTb MOJIEJIMPOBATH CIIOHTAHHYIO U BbI3BaHHYI0 D3I 1 MOI', paccuuThiBas npsmMyro
3aJa4y OT pacIpeieleHHs JOKAIbHBIX KOPKOBBIX TOKOB, CO3/1aBa€MbIX OEryIIMMH BOJHAMU Ha CKJIAA4aTOM
IIOBEPXHOCTU T'OJIOBHOIO Mo3ra 4enoBeka [1]. B aToM ciydae npennonaraercsi paaualbHO CUMMETPUYHOE
pacnpocTpaHeHrue (PpoHTa aKTHUBAllUM HEHUPOHHBIX momyisinuil [2]. Bo30ykneHue BHYTpH JIOKAJIBHOTO
HEWPOHHOIO IYyJIa NEPENAETC 10 HEMEWIEHU3UPOBAHHBIM, BHYTPUKOPKOBBIM OTBETBJIEHUSAM aKCOHOB C Xa-
pakTepHoi ckopocThio 0,2 M/c, mopoxkaaeT Oeryiue BosiHbL. [1000HBIE BOJIHBI PETUCTPUPYIOTCS MHKPO-
ANEKTPOAAMU U ONTUYECKUMHU METOJAMU Y SKCIIEPUMEHTAIBHBIX )KUBOTHBIX. Y UYEJIOBEKa IPU HEMPOXUPYP-
THYECKHX OMNepanusx Oeryiue BOJHbI HaOMI0IAI0T ¢ UCIOIb30BAHUEM MHUKPOAJIEKTPOIHBIX F0Ta-MaCCHUBOB.
C oaHO# CTOPOHBI MHTpPAOIIEPAIMOHHBIC HAOIIONEHUS MOKa3alld, YTO B KOPE TOJIOBHOTO MO3Ta YEIOBEKa
Oerymiue (GpOHTHI PacTIPOCTPAHSIOTCS HA CPEIHUE PACCTOSHUA Mopsiaka 1 cM, T.e. CyIIECTBYIOT B Me30Mac-
mrabe (MHTpaKopTHKaibHas runore3a). C npyroit croponsl npu peructpanun IKol', 9300, MOI ¢ ucnonb-
30BaHHEM MHTEPHOJISAIMHN HAOII0aI0TCs MaKpoMaciITabHble Oeryiire BOJIHbI, pacpoCTpaHsIoIuecs 0o
Ha OOJIBIIYIO YacTh MONTyImapus, 1100 Ha Bech MO3T. CKOpOCTh BOJTHOBBIX ()POHTOB B 3TOM CIy4ae COCTaB-
JSeT mopsaKa 6 M/C, YTO COOTBETCTBYET CKOPOCTH PACIIPOCTPAHEHUSI TI0O MUEITUHOBBIM HEPBHBIM BOJIOKHAM
(KOpTUKO-KOpTUKaIbHas TUIOTe3a). MoaenupoBaHue ¢ UCIOJIb30BaHUEM JUCTAHTHBIX CBSI3€H (KOHHEKTO-
Ma), TaK e, BOCIIPOU3BOJIUT BBHICOKOCKOPOCHBIE Oerymue BoHbl. OnHako, Habmogaemble B 01 u MOIT
BOJIHBI, BPAIIAIOLINECS Yepe3 MEKIONYIIAPHYIO IIeTh U BO3MOKXHOCTh MOJEIMPOBATh MAaKPOMACIITAOHYIO
JUHAMUKY TIPU MPOEKIMH 3JIEKTPUUYECKOTO JAUMOIS Ha CKaJbIl, IO3BOJISIIOT COMHEBATHCS B OCHOBHOM pOJIH
KOHHEKTOMA.

Ms1 MozenupoBaiu Makpo- U Me30MacHITOHbIe OeryIire BOJHBI Ha TPHUAHTYJIMPOBAHHON MOBEPXHOCTHU
Mo3ra, noiaydeHHod no gaHHbiM MPT u cpaBHuBanu cumynupoBaHHyro MOI' ¢ skcrnepuMeHTaIbHBIMU
JTaHHBIMU allb(a-puUT™Ma B COCTOSHUU MOKOS C 3aKPBITHIMU TJIa3aMH B TeueHue 5 MuHyT. CreruanbHbIi aji-
TOPUTM Nepedupai BapuaHTbl CUMyIupoBaHHON MOI' oT MoAenupoBaHHbIX OEryImUX BOJH, KOTOPBIE CTap-
TOBaJIM OT BCEX BO3MO’KHBIX BEPIIMH, KaK IIPABOr0, TaK U JIEBOT'O MOJYIIAPUS U 3aT€M CPaBHHUBAJI UX C JKC-
MEePUMEHTATBHBIMH JIAHHBIMHU.

B pesynbprare mokazaHo CTaTUCTHYECKH JOCTOBEPHOE IPEBBILICHUE CPEAHUX 3HAUYECHUN KOPPEIALUNA IS
Me30MacIITaOHBIX BOJH B CPaBHEHHU U C MAKpOMACHITAOHBIMH. DNMHUIEHTPHl CUMYJIHUPOBAHHBIX CpEIHeE-
MacIITa0HBIX OeTyluX BOJH ¢ KoddduimenTamu koppensauuu 0.7 1 BbIIIe JTOKAIU30BaTU B IITIOPHOU U Te-
MEHHO-3aTbUIOYHOM Oopo3aax. TOUKM cTapTa MOAETUPOBAHHBIX MaKpOMACIITaOHBIX BOJH CO CPaBHUMbBIMHU
YPOBHSIMU KOPPENALNHA HAXOAUIUCh HA KOHBEKCUTATBHBIX MOBEPXHOCTAX JOOHBIX M 3aTBUIOYHBIX JOJEH
Mmo3ra [3]. CpaBHUTENBbHBIN aHAJIN3 TO3BOJISET CIENIaTh BHIBOJ O MPEUMYILECTBE ME30MacITAOHONH MOJeNn
Oerymux BojH. OJJHOBpEMEHHO MHOKECTBEHHOCTh U CIIydaifHOE pacmpezielieHue MUIIEHTPOB B KOPKOBBIX
3PUTENBHBIX MOJISX MO3BOJIAET MPEATNON0KUTH BAXKHYIO POJIb KOHHEKTOMA B MHUIIMAIIMK OETYIIUX BOJIH.
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npOCTpaHCTBeHHOG n BpemMeHHoe KoamposaHue B peaJiImCTu4eCKunx
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E-mail: annenkovaaly@mail.ru

B pabote nmony4yeHoO aHATUTHYECKOE PELICHUE YPaBHEHUH, OMTUCHIBAIOIINX PEATHCTUICCKYIO0 HEHPOHHYIO
ceTb. JlMHaMu4eckoe MOBEJACHNE MEMOPAHHBIX MMOTEHIIMATIOB OIMCHIBACTCS MPU MOMOIIM MpeoOpa3oBaH-
HBIX CTUMYJIOB. BbluMCeHHs MOKa3bIBalOT M3MEHEHHE MOCTCHHANTHYECKOro MOTEHIHala Kak (yHKIUH
IIPOCTPAHCTBEHHBIX KOOPAUHAT I PA3JIMYHBIX IIOCIEA0BATEIbHOCTEN IPOCTPAHCTBEHHBIX UMITYJIbCOB.

HccnenoBanue Mo3BOISIET NOJMYYUTh POCTPAHHOE KOAUPOBAHUE HE TOJBKO [UIsl ACUMMETPHYHBIX, HO U
JUIl CUMMETpUYHbIX MaTpul Xonduuga. [lokazano, 4To mMpocTpaHCTBEHHOE KOJUPOBAHHUE, KaK M BPEMEH-
HOE KOJIMPOBaHME, McUe3aeT yepe3 HeOOIbIIoe BpeMs IOocie NpeKpaleHus AeicTBus crumyna. PeanucTu-
YecKHe HEHPOHHBIE CETH IMPEICTABISAIOT CO0O0M TWHAMHUYECKHE CHCTEMBI CO CIOKHBIMH BPEMEHHBIMHU Xa-
pakTepucTukamMu. OJTHUM UCTOYHUKOM BPEMEHHBIX U3MEHEHUM 3TUX HEMPOHHBIX CETE SABIIAIOTCS IUHAMMU-
YEeCKHe CBOMCTBA MEMOpPAHHBIX MOTEHIMANOB. J[pyroil mpuYMHON OKa3bIBAIOTCS JMHAMUYECKHE CBOMCTBA
CHUHANTHUYECKUX CBA3EH MEXIy HelWpoHaMu. JIMHAMMKA CHHANTHYECKUX CBSA3EH XapaKTEpU3YETCs ABYMs
pa3IuYHbIMU (U3HOIOTMYECKUMU MTPOLIECCaMU, OJJMH U3 KOTOPBIX CBSA3aH C JeNpeccuel, Ipyroi — ¢ moTeH-
nuanyed. OTH NpOLECChl XapaKTEePU3YIOTCS  PA3JIMYHBIMM BPEMEHHBIMM MaclITa0aMH MU OHPEIENSIOT
CIIOXKHYIO JUHAMHMKY CHHANTHYECKHUX CBsizel. B paboTe mocTpoeHa MOJeNb PeaucTUUYEeCKOM HEUpPOHHOMN
ceTH. DTa MOJIeb OTIMYAeTCA OT MOJen Xonpuijga HAIMYMEM JIBYX XapaKTepUCTUUYECKUX BKJIA/IOB B CH-
HANTUYECKHUE CBSI3U: OBICTPAsi KOMIIOHEHTA OIPEENIEeTCS] XMMUYECKUMU PEaKIMsIMA B CHHAICaX, a MeJ-
JICHHAsl KOMIIOHEHTa COOTBETCTBYET CTPYKTYPHBIM M3MEHEHHUSM B CHHANTHYECKUX KOHTakTax. llomydeno
AQHAJIMTUYECKOE PELICHUE CUCTEMbl HEJIMHEHWHBIX YPABHEHUH, OIIMCBHIBAIOIIUX PEATUCTUYECKYIO HEUPOHHYIO
cerb. [Ipu pemieHnn 3TUX ypaBHEHUI HCIOIB30BAIUCH IPOEKLIMOHHBIE CBOMCTBA (DYHKIIMH, ONUCHIBAOIINX
CHUHANTUYECKYK0 AaKTUBHOCTb. YUUTHIBAJACh clladasi 3aBUCUMOCTb OT BPEMEHU CHHANTHYECKHUX CBS3EH U
OrPaHUYEHHOCTh (DYHKIMH CHHANTHYEeCKON akTUBHOCTHU. [ToydeHHOe pelleHre qaeT BO3MOKHOCTh BbIUMC-
JUTHh MOCTCUHANTUYECKUH MOTEHIMaN Kak (QyHKIUIO cTUMYJoB. VccienoBanue nokassiBaeT, 4To SIBICHUE
BPEMEHHOI'0 KOJIMPOBAHMSI CBSA3aHO C OBICTPOM CHHANTHYECKOW KOMIIOHEHTOH. AHAJIOIMYHO MOCTCUHANTH-
YECKOMY NOTEHIMAIY BBIYMCIIEHA BPEMEHHAs 3aBUCHMOCTh CHHANTHYECKUX CBsA3eW. J[MHamMHu4ueckoe mose-
JIleHHe MeMOpaHHBIX MOTEHIMAJIOB OMpeAEseTcs BUJOM MPEeoOpa3oBaHHBIX CTUMYJIOB, KOTOPBIE XapakTe-
PHU3YIOTCS TapaMeTpaMy ObICTPON KOMIOHEHThI CHHAIITUYECKUX CBSA3EH.

Jlutreparypa
[1]. S.M. Gerasyuta and D.V. lvanov. Temporal Coding in Realistic Neural networks. J.Phys .l France 5.(1995) 1367-1374.

[2]. ArnenkoBa A.M., I'epactora C.M. O600meHHas MaTpuIla CHHAITHYeCKuX cBs3ei. IIpobiemsl HeipokubepHeTuku. (MaTe-
puainsl 14 oit MexxayHapoaHO# KoH(pepeHnnH 1o HelipokndepHetuke) Poctos-Ha-Hony. 2005. T.2.
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A.B. Ymxos'’

L OTU um. A. . HNodde, Cankr-IlerepOypr, 194021, [Tonurexuuueckas yi., 26

2 I3®B um. U.M. Ceuctosa PAH, Cankrt-Ilerepoypr, 194223, np. Tope3a, 44

a1. nouma: anton.chizhov@mail.ioffe.ru

[Tonmynsity HEHPOHOB 3PUTENBHON KOPBI KOJUPYIOT 3J€MEHTAapHbIe MPU3HAKU TE€X 4YacTell m3o0paxe-
HUM, KOTOpbIE MOMAJAI0T B UX pELENTUBHBbIE MOJSA. MexaHU3Mbl 3TOr0 KOJAWPOBAHMS MOKA J0 KOHIA HE
usydeHbl. JlupeknuonansHas cenekTuBHOCTh ([C) B 3puTenbHOl KOpe BO3HHMKaeT de novo, TO ecTb He
HaCJEeAYyeTCsl OT MOAKOPKOBBIX CTPYKTYp, a OpUeHTalMoHHas ceneKTuBHOCTh (OC) Hacneayercs, HO YCUIIU-
BaeTca KOpoi. MaremMarnueckoe ONMHMCAHUE aKTUBHOCTH NEPBUYHOU 3PUTEIBHOM CUCTEMBI C KOJIOHYATOM
CTPYKTYpOI1 BCe eIlle HaXOIUTCS B CTaUU Pa3pabOTKU. Mbl BKIIOUMIN YIPOLIEHHOE ONMKUCAaHHE 00pabOTKU
PETHHO-TAJIAMUYECKOTO 3PUTEIBHOTO CUTHAJIa Ha OCHOBE (MIIBTPOB B MOJPOOHOE ONMUCAHUE AKTUBHOCTHU
HEHPOHAJIBHOM IONYJIALMY NIEPBUYHON 3pUTENbHOM KOpbl. Kopa Monenupyercs ¢ UCIOJIb30BaHUEM YpaB-
HEHUI JJIs INIOTHOCTH BEPOSATHOCTU pacCHpeeIeHUs] HEMPOHOB MO COCTOSHUAM pedpakTepHOCTH. Mozenu-
pPYEMbIil KOHTUHYaIbHBIA Y4aCTOK KOPBI COAEPHKUT HECKOJIIBKO OPHUEHTALMOHHBIX THIIEPKOJIOHOK C BO30YXK-
JAIOIIMMHA U TOPMO3HBIMH MOMYJISIUAMUA HEUPOHOB. MBI cpaBHMWIM deTbipe Mexanuszma J{C, Tpu u3 KoTo-
PBIX OCHOBaHbI HA ACUMMETPUYHBIX MPOEKIUAX Pa3IMYHBIX TUIIOB TaJaMHYECKUX HEHPOHOB Ha KOpY, pas-
nudas (1) HEHPOHBI, OTBEYAIOIIHME C 3a/epKKOH u 0e3 Heé, (i1) oTBeYaronue KpaTko W MpoaoJDKeHHO (iil)
On- u Odd-uetiponsl. YeTBepThIii MEXaHNU3M MOIPAa3yMEBAET OTCYTCTBUE IMOJAKOPKOBOM CEJIEKTHBHOCTH U
npescTaBisieT co0o0i AnmupeHOMEH BHYTPUKOPTUKAIBHBIX B3aUMOACHCTBUN MEXy OPUEHTAIIMOHHBIMU KO-
JoHKamu. MojenupoBaHue KOPKOBOIO OTBETa Ha JABMXKYIIMECS PELIETKH MOATBEPIMIIO, YTO IEPBbIE TPU
Mexanuzma obecrieunBatoT JC cpaBHUMYIO ¢ HaOIIOAaeMON B SKCIIEPUMEHTAX, U 4TO OMou3nUecKas Mo-
JIeNTb PEATHCTUYHO BOCHPOHM3BOIUT XapAaKTEPUCTUKU aKTHBHOCTH 3PUTENLHON KOPBI, TaKWe Kak MeMOpaH-
HBIM MMOTEHIIMAJ, CKOPOCTh BO30YXACHHSI U CHHANTHYECKHE MpoBoAuMoOcTH. [Ipeanaraemas Moaenb BbIsB-
JSIET pa3HUILY MEX]ly MEXaHU3MAMU KaK MHTaKTHOW, TaK U 3aTOPMOXKEHHON KOPbI, CBUACTEILCTBYS B MOJIb-
3y BTOporo mexanusma. B uerBeptom ciyuae, JIC Gonee cinabas v MOJHOCTHIO HCUE3aeT B 3aTOPMOKEHHOM
kope. JIC B mexanuzme OH-Od ¢ nporCcXoauT U3 HENMHEHHBIX B3aMMOICHCTBHI MEX]Ty OPUEHTAIMOHHBIMA
KOJIOHKaMH. Pe3ynbTaThl MOEIMPOBAHUS MOTYT MIOMOYb MJIEHTU(UIIUPOBATh MPeodIalalonini MeXaHu3M
JIC B V1. Mozens BHOCHUT BKJIaJ B KOMIUIEKCHOE OMOo(pU3NYEcKOoe ONMMcaHue padOThl MEPBUYHON 3PUTEN b-
HOW CHUCTEMBI B PaMKaX KOHLENIUU YaCTOTHOTO KOJAUPOBAHHUS.

Pabora momneprkana rpaatrom PODU (poekt Ne 19-015-00183-a).

Jlutreparypa
[1] A.V.Chizhov, A.V. Zefirov, D.V. Amakhin, E.Yu. Smirnova, A.V. Zaitsev. Plos CB. 2018. 14 [5]. e1006186.
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194223, np. Topesa, 44

3 CII6ITY, Cauxr-TlerepGypr, 195251, onurexHudeckast yir., 29
an. nouma: vasily.tiselko@gmail.com

Bo3HUKHOBEHHE NPOAOIDKUTEIIBHOTO HEMPOHHOIO OTBETA 3PUTEIBHOM KOPBl HA KOPOTKUM CTUMYJI OIH-
CaHO BO MHOXECTBE SKCIIEPUMEHTAIbHBIX Pa0OT Ha JIOASX U KUBOTHBIX. CIIOCOOHOCTh K yIEP)KAHUIO aK-
TUBHOCTH JIEKHUT B OCHOBE MEXaHW3Ma BOCHPHUSATHS HEMPEPHIBHOTO JIBMKEHUS O0BEKTOB U JPYTUX BBICIIAX
KOTHUTHUBHBIX (DYHKIIMIA, HO MEXaHU3MBbI, JIeXalllie B OCHOBE CBOWCTBA, HE M3yueHbl. KopoTkue cTUMYyIibI
(1-50 Mc) BBI3BIBAIOT HEIMHEHHO-IOJTYI0 HEHPOHHYIO aKTHBHOCTH MPOJOJKUTEIbHOCTRIO Oosiee 300 mc.
W3BecTHO, 4TO €IMHUYHBIA HEUPOH HE CIOCOOEH K JJIUTEIBHOMY BO30YKIEHHUIO, TOATOMY HalII0aeMoe
yIep>KaHUE SIBIISIETCS] CBOWCTBOM CETH.

B npencraBienHoil pabote HCMONb30BaHbI JBE MaTeMaTHUYeCKUE MOJENN 3pUTeabHON Kophl. [IpocTeii-
11asi 4aCTOTHAsi MOJIEb KOJbIa YUYUTHIBAET CTPYKTYPY OPUEHTALIMOHHOM T'MIIEPKOJIOHKU MEPBUYHON 3pU-
TEIbHON KOPBI, B KOTOPOH aKTUBHOCTbH PACIpe/ieIEHHBIX MO KOJbIy HEMPOHHBIX MOIMYJISINA OMUCHIBACTCS
npoctoii nuddepennmanbHol cuctemoii. Ee pacimpenue 3a c4eT pacCMOTPEHUS JJOTIOJTHUTEIBHBIX OHO( H-
3MYECKHX IPOIECCOB M MHOTOCIOWHOCTH TO3BOJISICT yrinyOuth aHanmm3 [1]. CroxkHas OHOJIOrMYecKH-
noapoOHas conductance-based refractory density monens (CBRD) [2] onuckiBaeT 2-d KOHTHHYYM TOPMO3-
HBIX ¥ BO30YKIAIOMINX MOMYNSIHN XO0MKKHUH-XaKCIU-TIOJOOHBIX HEMPOHOB, YUYUTHIBAET CIIOKHYIO CTPYK-
TYpY CJIOEB 3pUTEILHON KOPHI U MHOKECTBO OMOJIOTUYECKHX MEXaHH3MOB.

Mopnenu nmokasanu He0OX0IMMOCTh PAa3BUTHIX JaTepAIbHBIX PEKYyppeHTHBIX cBsizeld 1 TokoB NMDA pe-
[ENTOPOB C MEJICHHONH KMHETHUKOW JIJIsl IPOSIBICHUSI CIOCOOHOCTH K yIepXKAaHUIO, ONpeeliecHa MUHUMATb-
Hasi MozelNb. M3ydeHo BiHsHHE CHHANTHYECKON JENpecCuy Ha BO3HUKAIOIIYIO aKTUBHOCTD, a TAK)Ke BKJIAJ
CBsI3el MKy HEHPOHHBIMHU MOMYJISUAME Ha pa3HbIX ciosx. CBRD Monens Bocipon3BOAUT SKCIIEPUMEH-
TaJbHbBIC JIAHHBIE U MTOATBEPKIAET BHIBOBI, C/IEJIaHHBIC HA OCHOBE MPOCTHIX MOJIEICH.

Pabora BemonHeHa npu nojyiepxkke PODU, rpant Ne 19-015-00183.
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Puc. 1. MO)ICJII/IpOBaHI/Ie HEIPOHHOr0 0TBETa Ha KOPOTKHUN CTUMYJI (18-50Mc) B (a) CBRD wmopnenu, (b) mpocToit Mozgen. (c)

c

PacnpocTpaneHue u AMHAMUKA HEHPOHHOI aKTHBHOCTH B clioe 2/3 3puTebHON KOpbl, pacueT Ha ocHoBe CBRD.

Jlutreparypa

[1] Tiselko V.S., Kozeletskaya M.G., Chizhov A.V. Neural Activity Retaining in Response to Flash Stimulus in a Ring Model of
an Orientation Hypercolumn with Recurrent Connections, Synaptic Depression and Slow NMDA Kinetics. pp 157-163. Springer
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€1008333. doi.org/10.1371/journal.pchi.1008333
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KoMmnbloTepHasa nmutaumsa npoueaypbl oo6crnegoBaHUA NaumMeHToB
MeToAaMU ANarHoOCTUYeCKou saepHon meauuuHbl. CpaBHeHue
C KIMTMHUYECKUMU OAaHHbIMM

H.B. IenucoBa
WUTIM um. C.A. Xpuctuanosuua, HoBocubupck, 630090, Mucturyrckas, 4/1
a1. nouma: NVDenisova201l1l@mail.ru

Jlmarnoctuueckas siiepHasi MeIUIIMHA UCTIOIb3YeT pajanoakTuBHble npenaparbl (PDII) mis obcnenoBa-
HUSI COCTOSIHUSI OPTaHOB U CHCTEM OpraHu3Ma B HOpMe U natosiorud. C moMoIpo MeToA0B OAHO()OTOHHOM
IMHUCCHOHHOUW KoMmbroTepHOU TomMorpaduu (ODPIKT) u nosurporHoit amuccuonHoi Tomorpaduu (I19T)
MO>KHO TOJTy4aTh (DYHKIIMOHAJIbHBIE U300pa)KEeHHUs Ha KJICTOYHOM YPOBHE U JIMarHOCTUPOBATH 3a00JIeBaHUE
Ha caMOW paHHeW ctaauu. B HacrosIiee BpeMs METOJBI SICPHON MEAMIIMHBI HAXOASTCS B CTAIUN HHTCH-
cUBHOTO pa3ButTus. OJIHAKO, BOBMOKHOCTH MPOBEJICHUSI UCCIIEIOBAaHUN Ha JIIOJIIX CUIILHO OTPAHUYCHBI U3-
3a JIy4€BOW HArpy3KH, MOSTOMY aKTHUBHO Pa3BUBAETCS MOAXOJ HA OCHOBE METOJIa MAaTEMaTHYECKOTO MOjie-
JUPOBAHUSL.

B nmanHoii paboTe mpeacTaBiIeHbl Pe3yabTaThl MATEMATHYECKOTO MOCIMPOBAHUS MIPOIIETYyPhI 00CIeI0-
BaHus nanueHToB MeTojgoM O®OKT, BeinonnenHsie B UTIIM B coTpyaHuyecTBe ¢ BpadyaMu KIMHUKH
uM.akaja. MemaikuHa 1 HHCTUTYTa KapAuoJoTuu UM. MACHUKOBA. MeToT MOJIEeTUPOBaHUS BKIIFOYAET BbI-
MOJIHEHUE MCCIIEIOBAHUH 110 CIEIYIOIIUM HAIIPABIICHUSM:

1) co3nanne aHTPONOMOP(HBIX MaTEMAaTHIECKUX (PaHTOMOB (BUPTYaJIbLHBIN MTAIMEHT);
2) MOJeTMPOBaHUE COOpa «CBHIPHIX)» JAHHBIX (BUPTYaIbHBINH TOMOTpad);
3) pa3BuUTHE METOJIOB U AJITOPUTMOB PEKOHCTPYKIIUH U TipezcTaBiicHus 3D n3oopaxeHuii.
boutn pa3BuThl 1Ba anTponoMopdHbIX daHTOMa: MareMmarudeckas moaens Topca (MMT) u matemaTuue-
ckasg mozensb Bcero tena (MMB). MMT u MMB ssnsitores
MEepPBBIMU OTEUECTBEHHBIMU (DAaHTOMAMHU IS WCCIETOBAHHM
B siepHOM MemuiuHe. [Ipu uccienoBaHUM KIMHHYECKUX
cinydaeB (GaHTOMbI MOAUGUIIUPOBATIUCH B COOTBETCTBUH C
AHATOMUYECKUMHU OCOOCHHOCTSIMH TAIlHCHTOB, KaK HaIlpH-
Mep, As ciayyasi, mpeIcTaBIeHHoro Ha puc.l. Pa3Butel aBa
MoAX0/a K pacueTy cOopa ChIPhIX JaHHBIX Ha OCHOBE METO/a
Heiimana u metona Monte-Kapno. Pexonctpykius uzobpa-
KEHUW OCYIIECTBISJIACH C HUCIOJIb30BAHUEM CTaHJIapTHOTO
anroputmMa OSEM u cambix mepenoBbix anroputMoB MAP-
GIBBS, MAP-ENT u MAP-KL [1]. B xoxe ucciienoBanwmii
OBLIIO OOHAPYKEHO, YTO B YUCIICHHBIX HKCIIEPUMEHTaX MOIYy-
YCHBI ONMTUOKU PEKOHCTPYKIIUH, aHAJIOTUIHBIE TEM, KOTOPHIE
. 2 HaOII01aTNCh Ha KIMHUYECKUX H300pakeHusax. B uMuranu-
OHHBIX WCCJICIOBAaHUSX, BBITIOJTHEHHBIX COBMECTHO C KIIMHU-

Puc. 1. Kimnndeckoe usobpaxeHue, moiny- — YyeCKUMH BpayaMH, ObUIM MPOAHAIM3UPOBAHBI MIPHUYUHBI O-
YEHHOE NPU O0CIEI0BAHMM KOCTHOH CHCTEMBI  SBJICHHS ONIMOOK W MPEUIOKESHBI METOBI UX YCTPAHEHUSI.
noxpoctka Metonom ODOKT (cnesa), pesymbrar HccnenoBanuss BBIIONHEHBI MPU  TMOAJEPKKE TpaHTa
MaTeMaTHYECKOr0 MOJENUPOBanus AanHol pado- PDODOU Nol19-02-00244.

THI (CTIpaBa).

Jlureparypa
[1] N. Denisova Bayesian maximum-a-posteriori approach with global and local regularization to image reconstruction problem
in medical emission tomography Entropy 2019, 21(11), 1108 .
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AnA BU3yarimaumm napameTpoB KanunnAapHOro KpoBoToKa
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2OTU um. A.@. Hodde, Canxr-TlerepOypr, 194021, [Monurexumdeckas, 26

an. nouma. ph-m.volkov@yandex.ru

HccnenoBanne nmapaMeTpoB KpOBOTOKA B KAaMJUIIPHOW CETH 4YEJIOBEKAa MMEET Ba)KHOE 3HAUYEHHE JUIS
paHHEH IUArHOCTHKM psla TSKENbIX 3a00jeBaHUM (BacKyJIWTHI, caXxapHblil nuaber 2-ro Tuma, rncopuas,
ckiepongepmusi). B pabore mpencraBneHa cuctema  UGPOBONM  BBICOKOPA3pEINAONICH  CHEKI-
BUICOKATMIIISIPOCKOIINY ¢ KOMOMHUPOBAHHBIM HCTOYHUKOM OCBEIIEHUS, 00€CIIeUNBaIONIas PETUCTPALMIO U
BU3YaJIM3alUIO0 [1apaMETPOB KallMJUIIPHOTO KPOBOTOKA B 00JaCTH KUCTEN pyK U mpeaniedbs. Cucrema 1mos3-
BOJIIET PEruCTPUpPOBaTh cepuu 12-OUTHBIX M300paKEHUH IOBEPXHOCTH KOXM YEJIOBEKa pPa3MepoM
1000x1000 nmukceneii co ckopocthio 150 kagpoB B cekyHay. B pabore mpuMeHSIOTCS METOBI 00pabOTKU
nanHbIX [1,2], obecnieunBaromye BEIYMCICHHE H BU3YATH3aLUI0 KapThl TIOBEPXHOCTHBIX COCY/IOB.
Pe3yabTaTsl nccie1oBaHUA

C nomourpio pa3pabOTaHHONW CHCTEMBbl BUICOKANMIUIAPOCKONHMU C HCIOJIb30BAHUEM HEKOT€pPEHTHOI'O
OCBEIICHUS] CBETOAMOIOM C IEHTPAIbHON JJIMHON BOJIHBI 520 HM BBINIOJIHEHA peructpanus cepun u3z 1500
n3o00pakenuii (3a 10 cekyHa) KOXKM uyeloBeKa B 00JIaCTH Mpearieybs. BpIOIHEHO KOHTPAaCTUPOBAHUE U
COBMEIICHNE TaHHBIX M300pakeHui, pe3ynbraT npuBeneH Ha Puc. la. Kak BugHO U3 pucyHka, n3obpaxe-
HUSI KOXKH COJIep’KaT KOHTPACTHbIE MUIMEHTHbIE MATHA, 3aTPYAHSIOLINE UCCIIEIOBAaHUE CTPYKTYPhl Kalui-
nspHoit cetu. Ha Puc. 10 npuBeneHo cHHTE3UpOBaHHOE M300pa)K€HHE, BBIYMCIEHHOE HAa OCHOBE aHaJIM3a
CIEKTPOB CUTHAJIOB Ul CEPUM COBMELIEHHBIX M300pa)kKeHUH, MO3BOJIAIOIIEE OLCHUTh COCTOSHHE KaIlui-
JIIPHOW CETH.

Bropoii pexum paboThl YCTAaHOBKHM C HCIOJIb30BAHUEM JIa3epHOro ocBelieHus (532 HM) mpuMeHsiercs
JUIS OLICHWBAHUS CKOPOCTH KPOBOTOKA B Kanwuisipax. BeinonHsercsa BeicokockopocTHas (150 xkaapos B ce-
KYH]ly) PETUCTpalMs CEpUM CIEKI-KapTUH U ux coBmeuieHue (Puc. 1B). B pe3ynprare aHanusa crieKTpoB
®ypbe OJHOMEPHBIX CUTHAJIOB B TOYKAaX KaJpa BBIUMCISIETCS CUHTE3UPOBAHHOE M300pakeHHWE CKOPOCTH
kpoBoToka (Puc. 1r). IIpu 3TOM, B OT/IMYME OT METOJIOB CHEKI-KOHTPACTHOM BU3yalu3alluu, HE IPUMEHSET-
Csl IPOCTPAHCTBEHHO-BPEMEHHOE YCPEAHEHHE, YTO MO3BOJISET MOIYYUTh N300paKeHUSI KallWJUIIPHON CETH

0€3 CHMXKEHUS pa3peIIeHHs.
T TR Y

Puc. 1. I/I306pa)K6HI/I€ MOBEPXHOCTHU KOKHU IIPHU OCBCHICHUHN 3CJICHBIM CBECTOANO0M (a), CHUHTC3UPOBAHHAA KapTa Kal'[PIJ'IJ'IHpHOfI
cetu (0), CrieKII-KapTHHA MIPH JIA3€PHOM OCBEIIEHUH(B) U BBIUMCIICHHAS KapTa KaWIISIPHON CETH.

BriBoA

Pazpaborannas cucrema u METOJIbI 0OpabOTKH JAaHHBIX UMEIOT BaXKHOE 3HAYCHHE JIJISI PA3BUTHS METOOB
HEWHBA3MBHON ONTHYECKON TUAarHOCTUKUA M MOHUTOPHUHTA (DYHKIIMOHAIBLHOTO COCTOSHUS KAMMIISIPHOH ce-
TH YEJIOBEKA.
Jlutreparypa
[1] M.V. Volkov, N.B. Margaryants, A.V.Potemkin, A.S. Machikhin, D.D. Khokhlov, V.I. Batshev, 1.V. Danilycheva,
M.V. Danilychev. J. Commun. Technol. Electron. 2020. 65 [7]. 806-814.
[2] 1. P. Gurov, M. V. Volkov, N. B. Margaryants, A. V. Potemkin. Opt. Journ. 2019. 86 [12]. 774-780.
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Onpep.eneHMe KOHUEeHTpaunun Il:l,OKCOpYGI/ILI,VIHa B TKaHAX MO4€eBOro
ny3bIpsi €X Vivo

C.A. Caurosa’, A.C. Mummun’, B.B. Ha6atos?, 1.B. prun/mal‘2

! [TepBoiit MI'MY um. U.M. CeuenoBa, MockBa

2Qry OHUILL «Kpucramiorpadus u poronnka» PAH, Mocksa

a1. nouma: trushina.d@mail.ru

Pak MoueBoro my3sIpsi - BTOpO€ MO PaclpOCTPAaHEHHOCTH 3JI0KaYECTBEHHOE HOBOOOpa30BaHUE MOYEIIO-
JIOBOM CHCTEMBI IIOCJIE paKa MpOCTaThl, TEPANHs KOTOPOIro SBIAECTCA KpallHEe TPaBMaTUYHOM, IJIUTEIbHON U
Joporocrosmiei. bonbiioi mpo0iemMoi B OlleHKe Pe3yJabTaTUBHOCTU MOCIICOTICPAIIMOHHON XUMHOTEPAITuN
HEMHBA3MBHOI'O PAKa MOYEBOTO ITy3bIPs SBJIAETCS HEBO3MOKHOCTh KOHTPOJIMPOBATH KOHLEHTPALUIO JIEKap-
CTBEHHBIX BEIECTB, MOCTYMAIINX B paHy IMOCIE PEe3eKIUU Omyxoyn. Tema paboThl OTIMYAETCs BHICOKOH
aKTyaJIbHOCTbBIO, TOCKOJIBKY MpoLecC PU3NYECKOT0 PACIIPOCTPAHEHUS JICKAPCTBEHHBIX BEILIECTB, JOCTABIIS-
€MbIX BHYTPUBE3UKYIISIPHO, B HACTOSIIEE BPEMS U3YUEH HEJ0CTATOUHO.

Jannast paboTta mocBsileHa JTOCTaBKE MOJEIBHOTO JIEKAPCTBEHHOTO BEIECTBA, B KAYECTBE KOTOPOIO
BBIOpAH MPOTUBOOIMYXOJIEBBIN Mpemnapar JOKCOPYOUIIMH B popMe THAPOXJIOPHIA, B TKAHU MOYEBOTO MY3bI-
pst €X VIVO U OIpeIeTICHUIO ero KOHIICHTPAIMK B TKaHsX. J[JIst onpeieneHusi KOHIICHTPAI[MHA TOKCOPYOUITH-
Ha B TKaHSX MPOBEJEHA CEpHUs IKCIIEPUMEHTOB 10 HKCIIOHUPOBAHUIO TKAHEH MOYEBOTO ITY3bIPsi pacCTBOpPaM
JIOKCOPYOHUITMHA €X ViV0, mpoaHaau3upoBaHa 3G (PEeKTUBHOCTh HECKOIbKHX METOAUK Je3arperaiuu TKaHeH
HEIBHOTO MY3BIPS U OTACICHHOTO yPOTEIHs MPHU IMOMOIINA (PEPMEHTATUBHOW, XUMUYECKOW U MEXaHUYC-
ckoit aucconumanuu. [lo pesynbpraram ananmu3a BeiOpaH HanOomnee 3 (HEeKTUBHBIN METO]T Ie3arperauu TKa-
HEW C Y4EeTOM UX CTPYKTYPHO-MEXaHMUYECKHX CBOMCTB. B pabore mpoaHaiu3upoBaHbl ONTHYECKUE XapaK-
TEPUCTUKH TKAHEH MOYEBOTO MY3bIPS U UX TOMOreHH3aToB. JlJis OIEHKU COJIEepKaHus JOKCOpPYOWIIMHA B
TKAHSX HCITOJIb30BATTN CIIEKTPHI IMOTJIOMICHUS JOHOPHBIX PACTBOPOB JOKCOPYOUITMHA M CIICKTPHI MOTJIONIC-
HUSl TOMOTE€HU3UPOBAHHBIX 00Pa3I0B TKaHEH ¢ JOKcOpyOuImHOM. KauecTBeHHO MHKOPIOPHUPOBAHUE TOK-
COpYOMIIMHA OIICHWBAIM TaKXKE IO CIIEKTPaM OTPAXECHHS MPH CheMKe ¢ MHTerpupytomien chepoit. Kon-
HEHTPALMI0 TOKCOPYOUIIMHA PACCUUTHIBAIM MO ONTHYECKOM MIOTHOCTH O00pa3IOB HA MaKCHMYME IOTJIO-
mieHust 484 uM. B cniekTpax Takke HaOIIOATIOCH TOTJIONMICHUE HA JITTHHE BOJIHBI OKOJIO 415 HM, KOTOpOe
MO>KET OBITh BBI3BAHO OCTaTKaMM T'€MOTJIOOMHA W DHJIOT€HHBIX XpOMO(MOPOB (aMHUHOKHCIOTHI, O€IKH, KO-
dbepmenTsl, BUTaMuHBI). [lokazaHo, 4TO B TKaHM 1ETLHOTO MOYEBOTO MY3bIPS U B OTIEJIECHHOM ypPOTEIIUU
HakarBaetcst 20-30% u 50-70% nokcopyOuIHa U3 TOHOPHOTO PacTBOPa, COOTBETCTBEHHO.

Pabora BeImosHEHA MpH oaepkke Merarpanta « TepaHoCcTHKa B ypoJIorndeckoi oHkojorum» (Ne 075-

15-2019-1927).
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Pa3pa6oTka MeToauKu paHHero BbisiBIIeHUSA peBMaTOUAHOrO
apTpuTa

J.N. A6z[ynraHHeBaZ, A H. AHI/IKI/IHl, AA. Baﬂ3I/ITOBl, B.H. MyxaMaL[I/IeBaz, B.JI. OI[I/IBaHOBl,
S.B. ®arraxos’, A.P. q)aXpyTI[I/IHOBl, P.I1I. XaGumos', H.I'. H_[aMcyT,Z[I/IHOBaZ, B.A. IIlaranos

! KOTU um. E.K. 3asoiickoro ®UL] Kas HI[ PAH, Kasanb, 420029, Cubupckwii TpaxT, 10/7
2 ®I'BOY BO Kazauckuii TMY Mumnzapasa Poccun, r.Kazans,420012, Bytneposa, 1.49
an. nouma: yfattakhov@yandex.ru

MarauTtHo-pe3oHnancHas Tomorpadus (MPT) B cpennux momnsx 0.4-0.6 Tn mosyursia B mOCienHee Bpe-
MS IIMPOKOE PaclpocTpaHeHHe, OJaroapss OTHOCUTEIBHOMN JIEIIEBU3HE allapaTypbl U JOCTAaTOYHO BBICO-
KM JIMarHOCTHYECKUM BO3MOXKHOCTAM. B HacTosimiell pabote nmpoBeieHbl UCCIE0BAHNUS 110 OTPabOTKe Me-
TOJIMKH PaHHETO BbIABIEHUS peBMarouaHoro aprputa (PA) c npumenennem MPT B cpenHux mnossx.

MaruutHo-pe3oHaHCHast ToMorpadusi KUCTH U CTOIbI [allMEHTOB-A00pPOBOJIBLIEB MIPOBEACHA C IpUMe-
HEHHMEM CIIeIUAIM3UPOBAHHOTO ToMorpada ¢ uHayknueid marautaoro nois 0.4 Tn. beumn ucnonb3oBaHbl
UMITYJIbCHBIE TOCIIEI0BaTEIbHOCTH: T1-B3BElLIEHHbIE U300paxkeHus, To— B3BELIEHHbIE U300paXkeHUs U pe-
UM «C TIOJJaBJICHUEM KUDPaY.

HccnenoBanust ObLIM IPOBEEHBI C YYETOM YCTAHOBJIEHHBIX CTAHJAPTOB U MOJIOKEHHUH. 3a OCHOBY ObLIN
npuHATEl KilmHnueckue pexkomenaanuu «PeBMaToOUIHBIN apTpUT», yTBEpKAeHHbIe Mun3apasom Poccun, B
KOTOPBIX pErJIaMEeHTHPYeTCsl IPOBEJeHHE 0030pHONM peHTreHorpadguu KUCTe W CTON NMpHU MEPBUYHOM 00-
CIIEZIOBAaHUM Ui BepU(UKAIMU TUArHO3a M YCTAHOBIICHUS CTaauu 3a00JieBaHMs BCeM MamueHTaM ¢ PA.
ITpu ocTpom Hauajie U aKTUBHOM BoclajieHUH Ipu PA 0Ko0CycTaBHOI OCTEONOPO3 U €AMHUYHBIE KHACTHI
MOTYT OBITh OOHApYKEHBI B TeueHue | mMecsiia 3a00sieBaHus; MHOKECTBEHHBIE KHCTBI, CY)KEHHE CyCTaBHBIX
ieael U eMHUYHBIE SPO3UH TOJIBKO uepe3 3 10 6 MecsleB oT Hayana 3abosneBaHus. OHU 0OecreunBaoT
BBISIBIICHHE 3a00JI¢BaHus Ha OoJiee MO3JAHEH CTaauM, IMOCKOIbKY pekoMenayercss MPT kucTe# TOabKO Ia-
ueHTaM ¢ paHHuM PA wnm HenuddepeHIMpoBaHHBIM apTPUTOM, Y KOTOPBIX MOCTAHOBKA JMAarHo3a 3a-
tpyaneHa no kpurepusim ACR/EULAR 2010 r., 11st BBISIBICHUS «CYOKIMHUYECKOT0» CHHOBHUTA M DPO3UB-
HBIX U3MEHEHUN.

Otbupanuch MalMEeHThbl, UMEIOIINE NMPU3HAKU BOCHAIUTEIBHOTO MOPAXEHUs CYCTaBOB, C JJIUTEJIBHO-
CTbIO 3a00JIeBaHMsI 1O 6 MECSIEB U MALUEHTHI ¢ BepU(DUIIUPOBAHHBIM PEBMATOMIHBIM apTPUTOM, MOTyda-
folue jeyeHue. Jlanee npoBoauIoCs KIMHUYECKOE 00CIe0BaHNE € MTOICYETOM YHUCIIa TOPAKEHHBIX CyCTa-
BOB U MHJEKCOB pemuccun 3aboneBanus (DAS28-COD, DAS28-CPb, SDAI, CDAI), a Takkxe nabopaTtop-
HBIE€ HCCIIEIOBaHMs, BKIIOYAIOIKE B ce0s1 OMOXMMHUYECKUE U UMMYHOJIOTMUECKHE MCCIIEJOBaHMSI, OIpee-
JIEHHE MapKepoB BOCHAJIEHUS. 3aTEM IIPOBOAMIIOCH UCCIIEJOBAHUE CTPYKTYPHBIX HAPYIIEHUI CYCTaBOB BU-
3yalnu3alMoHHbIMU MeTofamu uccienoanus: MPT kucreit u cton B Bbicokux (1.5 Tiu) u cpennux (0.4 Ti)
nonsix [1], peatrenorpadueii [2].

[IpoBenenHble MccaeAOBaHUS MOKAa3alIM, YTO CPEIHENoJieBas MarHUTHO-pE30HaHCHAss ToMorpadus Mo-
KeT YCHELIHO CIYXHUThb IS WACHTU(HUKAIMKY BOCHAIUTENBHOTO M JECTPYKTUBHOTO Ipoliecca B CyCTaBax
npu PA.

Jlureparypa

[1] The Utility of MRI for Assessing Structural Damage in Randomized Controlled Trials in Rheumatoid Arthritis. A&R, v 65,
No 10, October 2013, pp.2513-2523.

[2] CmuproB A.B. CoBpemennas pesmarosorus. 2010. Ne4. C.83-88.
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MOHVITOpMHF razooobmeHa B AbiXaTeJIbHOM LUKIe: KaK 3aCTaBUTb
BeHTVIHFILWIOHHO-ﬂep(by:WIOHHble OTHOLWIEeHusA pGGOTaTb B KNUHUKe?
K.M. .JIeﬁezchmlifIl, A H. KOBaJ'IeHKOZ, B.A. MOJ‘IOIHHeBaZ, P.10. OBcsiHHUKOB.

1 C3rMV um. U.1. Meunnkosa, Cankr-Ilerepoypr, 191015, Kupounas, 41

2 OTU um. A. . HNodde PAH, Cankr-IletepOypr, 194021, [Toautexauueckas, 26

E-mail: mail@lebedinski.com, ras-kan@mail.ru

Mexanudeckas uckycctBeHHas BeHTHsIus Jierkux (MBJI) — onua u3 Hanbonee yHUBEpCAIbHBIX U (-
(EKTUBHBIX, HO B TO YK€ BPEMs U CaMbIX arpECCUBHBIX METOJIOB TPOTE3UPOBAHMS JKM3HEHHBIX (PYHKIUH TTPH
caMmbIX pa3HbIX 3a0oneBaHusx, Bkimodas COVID-19. Ognako BayBaHue B JIETKHE CMECH T'a30B MOJ U30bI-
TOYHBIM JIABJICHHEM CO3J1a€T HEOUYECBUAHYIO OMODU3UIECKYIO TPOOIEeMy, KOTOpast HEPEAKO JISKUT B OCHOBE
HEyJad JICUCHUS MTallUEHTOB.

C no3umuii GU3UKOXUMHUH, KaKI0€ JIETKOE MPEACTaBIISIeT cO00i NBYX(ha3HbI HHEPTHBIH MacCOOOMEH-
HUK OTPaHUYCHHOTO 00beMa, B KOTOPOM, COTJIIacHO 3akoHy duka, BCTpeyHbIe MOTOKU UG Y3UU KHCIOPO-
Jla ¥ YTJIEKUCIIOTrO Ta3a MpsIMO MPOMOPIUOHATIBHBI PAa3HUIIE COOTBETCTBYIOIIUX MapIUaIbHbIX JTaBJICHUHN MO
00e CTOPOHBI ATBBEOJIOKAMMIUIAPHOTO Oaphepa. s (PU3MOIOrHYecKOro MpPOTEKaHHsI ATOH BCTPEUHOM
b dy3un MOTOKU BEHTUISIIMK allbBEOJI U KPOBOTOKA (MepQy3uH) JETOUYHBIX KANMMILISIPOB JOJKHBI cOYe-
TaThCS B ONITUMATBHON TIponiopiiuu 4/5 naxe He CTOJILKO Ha OPyTTO-YpOBHE (MUHYTHAS! BEHTHIISIINS JICTKHX
Y MUHYTHBII 00BEM KPOBOOOpAIIEHHUS ), CKOJIBKO B MUKPOCTPYKTYPHBIX 3JIEMEHTAaXx JIerkoro (anuuyc). B to
KEe BpeMs B KIIMHHUYECKUX YCIOBUAX 3TO BEHTWIALMOHHO-TIEP(Yy3noHHOE OoTHOMIeHHEe V/Q MHOTHE TObl
OBLIIO HEJOCTYITHO MOHUTOPUHTY M YIPABIECHUIO CO CTOPOHBI Bpaya.

PocT mOBEepXHOCTHOTO HATSHKEHUS BHYTPH AJIbBEOJ, 00YCIIOBICHHBIA YTPATOH MOBEPXHOCTHO-aKTUBHOTO
cypbakTtanta AUNaIbMUTOMI(POCHATUINIXOIUHA, XapaKTepeH [JIsi OCTPOro IMOBpexAeHUs (aucrpecca)
JIETKUX KaK y B3POCIBIX, TaK U Y JACTe OT MOMEHTa poxJeHus. Hacrynaromee koiimabrpoBaHue aabBEO
TpeOyeT, B CBOIO ouepens, npuioxkenus mpu MBJI BEICOKHX ypOBHEH pacKphIBAIOIIETO AaBlIeHUs (Tak Has3.
recruitment) u n1aBjaeHUS B KOHIIC BBIJOXA, YTO B YCJIOBHUSIX OIPAaHHUYCHHON W HEJIMHEHHO MEHSIOIICHCS Jie-
roynoii pactsukumoctu (AP/AV, rae P — naBnenue, V — 00beM) IPUBOJNT K «BBIIaBIMBAHHIO» BEHTHIIALU-
el KPOBOTOKA U3 KAMWJIJISIPOB BOKPYT BEHTWJIMPYEMBIX allbBEOJ. DTOT ()EHOMEH OIMCAaH U XOPOIIO U3Y4YCH
B XX Beke John West, A.Il. 3uibp0epoM U Jp. IPUMEHUTEIBHO K PETHOHAIBHOMY PACTIPE/CICHHUIO JIEroy-
HOM BEHTUJISIIMM U NTepPy3UH, HO HE OCMBICIIEH [TOKa B PAKTHUECKOM MpuiioxeHuu Kk MBJI.

Kak noka3zaHo B J10KJa/ie, aHAIU3 TPEHIO0B TMHAMUKHU norjomieHus kuciopoaa (VO;) u snuMuHaIUY yT-
aexucioro raza (VCO;) B Jerkux, JTOCTYIHBIA CETOAHS C TIOMOIIBIO ammapaTypsl Ui HENPSIMOH KaJopH-
MeTpuu (Metabonorpad) pa3TUYHBIX MTPOU3BOIUTENEH, MTO3BOSET HE TOJIBKO HATJISIIHO TOKYMEHTHPOBATH
SIBJICHHE B3aMMHON KOHKYPEHIIMH IMOTOKOB T'a3a U KPOBU 332 OTPaHUYCHHBIA 00beM MacCOOOMEHHMKA, HO U
ONTUMU3UPOBATh BEHTUISAIIMOHHO-TIEp(Y3MOHHBIE OTHOIIEHUS B JIETKHX Yy mocTtenu 6ompHOro Ha UBJI ¢
MOMOIIbI0 «TUTPOBAHUS» MApaMETPOB M30BITOYHOTO JABJICHUS, MPEXKEC BCETO — BEIUYUHBI JIaBJICHUS B
koH1ie Beioxa (PEEP).

Jlureparypa

[1] KPOBOOBPAIIEHUE 1 AHECTE3U . Ouenka u KOppeKLusi CUCTEMHONW FeMOJUHAMUKY BO BPEMsI ONIEPALIUY U AHECTE3UU
/Mon pen. K.M. Jlebenuuckoro. — CII6.:Yenosek, 2015, 1076 c.

[2] Jlebenunckmii K.M., KoBanenko A.H., Kypanees U.C. u np. ®usnueckue u ¢Guznoigornyeckre npoodaeMbl MEIUIMHCKOTO
MouuTopuHra. - B ku. lII MexnyHnapomsas koHbepenus “dusnka — Haykam o xxusnu’ // KT, 1.90, Beim.9, ctp. 1401-1417.
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TemaTuyeckue ceccuu Ur-A-2.2y (Rep_0076)

OcobeHHOCTH MEeTOAUKU IKCNpPeCcC KOHTPOJIA COCTOAHUA YeJsioBeKa C
ncnonb3oBaHNemM CUrHanoB Jia3epHoOro n3snyvyeHus

P.B. I[aBLmOBl, B.1N. AHTOHOBl, B.B. [[aBLIILOBl‘ 2, M.C. Masunr*

1CH6HY, Cankr-IletepOypr, 195251, Ilonutexauveckas, 29

2BHI/II/ICI), MockoBckas obnacts, 143050, p. . bonbimme Bszemsl

on. nouma: davydovroman@outlook.com

VYXyaleHue 3KoJ0rH4ecKoid 0OCTaHOBKH, MOBBIIIEHUE CTPECCOBOM HArpy3kd W BUPYCHAas aKTUBHOCTD
IPUBENIM K yXYIIICHUIO 3/I0POBbsS 3HAUMTENBHON YacTu Jitojell. B Takoil cuTyauuu JUisi CBOEBPEMEHHOTO
BBIABJICHHS (HA paHHEH cTaauu) psaga 3a00JeBaHUi CepAeYHO-COCYIUCTON CHCTEMBI, OPraHOB JBbIXaHUS U
IPYTHX OPraHoOB 4YeJIOBEKa HEOOXOIMMO PEryJIsipHO MPOBOIUTH TUATHOCTHKY COCTOSIHUSI opraHu3ma. B
YCIOBHAX Je(UINTAa BPEMEHH Ha MOCEUICHHE METUIIMHCKUX YUPESKICHUNH M OTpaHUYEHUH, CBA3aHHBIX C
naHAeMHUel, BaXKHBIM 3JIEMEHTOM JUArHOCTHKU CTAHOBSTCS DKCIPECC METOJbI, KOTOPhIE YEIOBEK MOKET
peanu30BBIBaTh CAMOCTOSTENFHO B y10O0HOE eMy BpeMs. OHUM M3 TaKHX METOJOB SBISIETCS IMYJIbCOKCH-
Metpus [1, 2]. Ceituac B HEOCPEACTBEHHOM MPUMEHEHUH OCTAJIUCh TOJBKO TPAHCMUCCUOHHAS U OTPaXKEH-
Has myJabcokcumeTpus. Kaxkaas U3 HUX MMEET CBOM IPEUMYILECTBA U HEJAOCTaTKU, KOTOPbIE ONPEAEIUIN
obnactu ux HamboJee palMOHATBLHOTO MpUMEHEHHS. J[J11 KOHTPOJISI CBOErO COCTOSIHUS YEJIOBEKY IIeJIeCO-
o0pa3zHee BCEero UCIob30BaTh TPAHCMHUCCHOHHYIO MyIbCOKCHMETpHIo [1, 2].

OcHOBHBIMU MPOOJIEMaMH B TaKOM JUArHOCTHKE COCTOSHUS YeJOBeKa SBISIOTCA apTedakThl U aJeKBaT-
HOCTb METOJIUK OLIEHKH TOCTOBEPHOCTH PE3YJIbTaTOB U3MEPEHUN COJIEPKaHUs KUCIOPO/ia B KPOBU U 4acTO-
Thl MyJIBCOBOW BOJHBL. AHATU3 MHOTOYHUCIICHHBIX PE3YyJIbTaTOB JTUATHOCTHUKU COCTOSIHUSA JIIOJEH MOKa3al,
YTO HEOOXOAUMO IIPOBECTHU JIONOJHUTENbHbIE UCCIEAOBAHNS JIsl YCTAaHOBJIEHUS OOLIUX 3aKOHOMEPHOCTEH,
KOTOpBIE B HAacTosIIee BpeMs He chopMynupoBaHbl. Takke He0OX0IUMO BHECTH JOMOIHEHUS U YTOYHEHHUS
B METOJIUKHA O0pa0OTKU PE3yIbTATOB C YYETOM OCOOCHHOCTEH JKCIIpecC — KOHTPOJIS COCTOSTHHS YeJIOBEKA.
DToMmy nocBsillieHa Haia padoTa.

Ha puc 1 npencraBieHa 3aBUCUMOCTh aMILIU-
2 Ty[bl MYJIbCOBOM BOJIHBI OT JJUHBI BOJHBI A Ja-
3€pHOr0 M3JIY4YEHHUs, MOJyYeHHasi yTeM CpaBHe-

eer HUSI CUTHAJIOB TIOTJIOIICHHUA U PACCECAHUA U3JIYUC-
HUs. YCTaHOBJ'[eHO, YTO JIA KaXXA0ro 4e€JIOBCKa
osf- HeO6XOI[I/IMO HCIIOJIB30BATh AATYHUK C OMNPCACIICH-

HOM JJTMHON BOJHBI A. DTO MO3BOJISET YMEHBUIUTD
apredaxTsl. BplBneHna 3aBucumocts A| OT KOH-
¢Gurypanuy najipla uesoBeka (T. €. yria BBOJAA
Ja3€pHOTO M3JIYYEHHs, UYTO TaKXKE BIMSIET Ha

Ay, rel. units

T, ‘ ‘ Hanuuue apredaxrtoB). IlpeanokeHa meroauka
T o, ’ oo onucanus GPOHTA HAPACTAHMSA U CHIAJIA B MYJIHCO-
Puc. 1. 3aBUCUMOCTB aMIUTUTYAbI A| pETUCTPUPYEMOTO BOIl BOJIHE JUIS OTydeHHs JTOTIOJTHUTEIFHOW WH-
CHUTHaJia HyJ’[LCOBOfI BOJIHBI OT JJIMHBI BOJTHBI A JIa3€pHOTO q)OpMauI/H/I O COCTOSHUU UeJIOBEKa. HpOBeI[eHLI
u3nydenus. ['paduku 1, 2, 3 1 4 COOTBETCTBYIOT NAIlMEHTAM HCCIICTOBAHMS COCTOSHUS TAIMEHTOB C UCIIOB30-
pasHOro NoJa M BO3pacTa: My>K4MHa 56 JeT, *KeHmuHa 21 BaHHEM OCOOEHHOCTEH mpollecca H3MEPEHUH U

roj, xkeHuuHa 47 JeT, )KeHIuHa 54 roza. HpC}IJIO)KeHHOfI METOIUKHU.

Jlutreparypa

[1] H. Yu, B. Liu, Anaesthesia 2007 62[3] 734-739
[2] R.N. Hizbyllin, Fotonika 2017 1 144-152
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Temarnueckue CeCCHH Ur-A-2.3y (Rep_0061)

CeHCOprIe cuncrtemMmbl MOHUTOPUHTA d)YHKLIMOHaanOFO COCTOAHMUA
yeJyioBeKka Ha OCHOBe VIHd)OpMaLIMOHHbIX TeXHONormun OﬁyquMﬂ n
BuU3yanunsauuu obpasoB

AJO. 3a17meBa1, M.C. Masnﬂrl’z, 10.4. Kucnsxos®

! Uncruryr Ananmurraeckoro Ipubopoctpoennst PAH, C-TlerepGypr, yi. UBana Yepnsix, 31-33

2 CIIoITY, Cankt-Ilerepoypr, 195251, Ilonurexuuyeckas, 29

an. nouma: anna@da-24.ru

Peann3oBan HOBBIN METOJ] MOHUTOPHHTA (DYHKIIMOHATLHOTO COCTOSIHHS YEJIOBEKA, OCHOBAHHBIN Ha pe-
nmeHuu (GpyHIaMeHTaIbHOM MPOOJEMbl aHAIM3a CIIOKHBIX MHOTOKOMITOHEHTHBIX OMOJIOTHYECKHX CpPell- MX
UACHTH(HUKAIIME Ha OCHOBE METOJOB MHOTOMAPAMETPHUECKOTO SJEKTPOXUMHUIECKOTO U ONTHYECKOTO aHa-
JU3a C MIPUMEHEHUEM HMCKYCCTBEHHBIX HEHPOIOAOOHBIX CHCTEM W MH(POPMAIMOHHBIX TEXHOJIOTHUH 00yYe-
HUS U BU3yaJIU3aI[ii 00pa3oB.

DIIEKTPOXUMHUYECKHE U ONITUYECKUE CEHCOPHBIC CUCTEMBI OTKPBIBAIOT OOJIBIITNE IEPCIICKTUBBI B 00IaCTH
MHOTOKOMITOHEHTHOTO aHaiu3a. C MOMOIIBI0 TAKUX CHCTEM BO3MOXHBI KIIACCU(UKALNS U KOJTMISCTBEHHOE
ompeJielIeHUE psijia KOMIIOHEHTOB B OMOCpenax, B 00beKTaxX MUINEBON U (DapMalieBTHUECKOW MPOMBIIIIICH-
HOCTH, OKpYy>Karotiei cpeasl [1]. HoBu3HOM 1 peuMyInecTBOM METO/a, IPEAIOKEHHOTO B HACTOSIIECH pa-
0oTe, SBJIIETCS OTCYTCTBHE HEOOXOIUMOCTH BBHICOKOTOYHOTO OMpEIENICHUsI COACpKaHUS B OMOIOTUYECKUX
cpenax ONpelesICHHbIX XMMHUUYECKUX KOMIOHEHT. [Ipemiaraemas quarHocTryeckas CUCTEMa MPEOA0JIEBAET
OTPaHUYECHUE YPOBHS CEJIIEKTUBHOCTU U YYBCTBUTEIBHOCTU CEHCOPOB K OCHOBHOMY M3MEPSIEMOMY KOMIIO-
HEHTY U Py CONMYTCTBYIOIIMX, TaK HA3bIBAEMbIX, MEIIAIOIINX BEIIECTB, TEM, UTO MPEIJIAracTCs UCIOIb30-
BaTh MAacCHB CEHCOPOB C TaK Ha3bIBAEMOU MEPEKPECTHOW UYBCTBUTEIBbHOCTHIO. Kaxablli CEHCOpP CUCTEMBI
pearupyeTr Ha MPUCYTCTBUE Cpa3y HECKOJbKHMX KOMIIOHEHTOB aHAIM3UpyeMon cpenabl. [lomydaemas coBo-
KYIMHOCTh MHOTOMEPHBIX JAaHHBIX TpeOyeT COBpeMEHHOI mareMaTudeckoil 00paboTku. C 3TOM 1enblo Iis
00pabOTKM JaHHBIX B IPOEKTE MPEAIOJIATAIOTCS K MPUMEHEHHUIO METO/ TJIABHBIX KOMITOHEHT, METOJ] HCKYC-
CTBEHHBIX HEMPOHHBIX ceTeit u p [2].

[Ipemnoxennbiii MeTO ] ONMPOOOBAH HAa MPUMEPE CEHCOPHOW CHUCTEMBbl aHAIM3a KUCIOPOIHOTO CTaryca
TKaHEW 4YeloBeKa, COCTOALIEW W3 JBYX MOAYJEH: ONTHUKO-IJIIEKTPOHHOIO W BBIYMCIUTEIBHO-
uHpopmManmoHHOTO0. ONTHUKO-3JIEKTPOHHBIN MOJIyJIb TMPEJACTaBICH MHOTOKAHAJIBHBIM CEHCOPHBIM HHTE-
rpaibHBIM ONTHYECKUM aHaau3aTopoM crekTpoB [1, 2]. MHbOpManmOHHO— BBIYKCIMTENBHBI MOIYIb,
OCYIIECTBISIOMNMA 00IIiee ynpaBieHHE U OTOOpaKEHHUE TOJMYUYCHHBIX PE3yJIbTaTOB, MIPEICTABICH MaTeMa-
TUYECKOM MOJIENbIO0 CTATUCTUYECKHUX AITOPUTMOB 00pabOTKM M aHAIM3a MHOTOMEPHBIX JAHHBIX C MCIIOJNb-
30BaHUEM TEXHOJOTUN MAITMHHOTO O0YYEHUSI, pacTIO3HABAHUS U BU3yaJIM3aIlid 00pa3oB.

IIpousBeneH KIacTEPHBIM aHAIU3 PE3yJbTATOB U3MEPEHUN TUATHOCTUYECKOM CHUCTEMBI C IIPUMEHEHUEM
METOJIOB UCKYCCTBEHHBIX HEMPOHHBIX CETE B BHJIE CaMOOpPraHu3yromuxcs kapT KoxoHena n merona rias-
HBIX KOMIIOHEHT. Pe3ynbTarsl KJIaCTEpU3aLUU UCTIBITYEMBIX PA3JIUYHBIMUA METOJAaMU NOATBEPAUIN TEHIACH-
LU0 UCTIBITYEMBIX K FPYNIUPOBAHUIO U MO3BOJUIN MTPOU3BECTH OLIEHKY YCTOMYMBOCTH M KAUECTBA CO3AaH-
HOT'O KJIACTEPHOT'O PELICHHUS.

[TonyyenHble pe3ynbTaThl MO3BOJISIOT PEKOMEHI0BATh pa3pabOTaHHYI0 HEMHBA3WBHYIO CEHCOPHYIO CH-
CTEeMy B KayeCTBE alMapaTHO-MPOrPaMMHOTO KOMILIEKCa MOAACPKKUA NMPUHATHS BpadueOHBIX pEIICHM, a
TaK)kKe€ KaK aBTOMAaTHU3UPOBAHHYIO CHCTEMY IKCIPECC-IUATHOCTUKH (DYHKIITMOHAIBHOTO COCTOSTHUSI YEJIOBE-
Ka.

Jlutreparypa
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JuddepenunanbHble IOPOTU CayXa M0 PACCTOSHUIO U 110 BPEMEHH OIPENEIIAIOT CIOCOOHOCTh OPUEHTU-
POBaThCsl B OKPY’KAIOIIEM [TPOCTPAHCTBE U BOBPEMsl OOHAPYKUBATh ABHKYLIUECS OOBEKThI, KOTOPbIE B TOM
YHCJIE MOTYT SIBISATHCS MCTOYHMKAMH IOBBIILIEHHOW omacHOCTH. KOHTpOib 3TMX IapaMmeTpoB Ba)KEH IS
OLICHKH COCTOSIHUS ITPOCTPAHCTBEHHOTI'O CiyXa y NAlUMeHTOB. Mcronb3yeMble B HACTOSIIEE BpeMs B KIMHHU-
YECKOM NMPAKTUKE ONPOCHUKHU HE I103BOJISIFOT KOJMYECTBEHHO OLIEHUTh BEIMUMHY 3TUX [TOPOTOB.

Ilenp HacTosel paboOThl COCTOSATIA B TOM, YTOOBI CO3/1aTh MPOrpaMMHO-aNapaTHbI KOMIUIEKE, o0ec-
NEYMBAIONINN KOJMYECTBECHHYIO OIICHKY Au(depeHInanbHbIX TOPOTOB 10 BPEMEHU M MO PACCTOSHUIO JIJIsS
JBUKYIIUXCA UCTOYHUKOB 3ByKa B PaMKaX CKPUHHUHIOBOI'O MCCIEAOBAaHUS B KIMHMKE. Y CIOBUSA MEAUIIHMH-
CKOTO YUYPEXKJICHUS HAIAraroT )KECTKHE OTPaHWYCHHs Ha BPeMs MPOBEIEHUS MPOIEayphl, KpOME TOr0 000-
PYAOBaHUE JOJDKHO OBITh JIETKO B UCIIOJIb30BAaHUM.

[Ipennaraemsblil nporpaMMHO-anmnmapaTHbIH KOMIUIEKC, COCTOUT U3 JIETKOAOCTYIHBIX KOMIIOHEHTOB: Iep-
COHAJILHOTO KOMIIBIOTEPA, 3BYKOBOM KapThl, IBYXKaHAJIBHOTO YCHJIMTENSI MOILIHOCTH, IIyJbTa JUIsl PErHh-
CTpalli¥ OTBETOB OOCIIEAYEMOrO, JBYX T'POMKOTOBOPHTENCH, PACIIONIOKEHHBIX HAa PAa3HBIX PACCTOSHHIX
(0.75 m 3 M) HampOTHUB CiyIIAaTeNs] HAa YPOBHE €r0 I'OJOBbI. YINpPaBICHHE OCYLIECTBISETCS MOCPEICTBOM
NEPCOHATBHOTO KOMIIBIOTEpPa C pa3padOTaHHBIM HAMH CHEIHAIbHBIM MPOTpaMMHBIM oOecriedenuem. Jlis
IPOBEIEHUS MPOLEAYpPhl TakKe HEOOXOJMMa IMOATrOTOBKA IOMEIIEHUS, HAalpaBieHHas Ha yMEHBbLICHHE
BpEMEHM peBepOepalny, 00ecreunBarolas YeTKOe COBIAJCHUE PEAbHONO U BOCIIPUHUMAEMOIO CIIyIlaTe-
JIeM TIO0JIOKEHUS 3BYKOBOI'O MCTOYHMKA [1], 4TO JOCTUranoch ycTaHOBKOH BO BpaueOHOM KaOWHETe ceMHu
3BYKOMOTJIomamux nanenei pazmepom 0.9x1.9 M, mo3Bosisiss CHU3UTh 3HAYEHUE CTAHAAPTHOTO BPEMEHHU
pesepOepaunu RT60, n3MepeHHOE METO0M MPEPHIBAEMOr0 LIIyMa B MeCTe MpocityinBanus, 10 0.46 c.

Hcnonb3yeMplif HaMu cr1oco0 OLEHKHU OPOTOB OCHOBAH Ha MPEAbABICHUU MALMEHTY 3BYKOBBIX CTHUMY-
JIOB, MPEICTABISAIONIMX COOON MPHUOIMKAIOIIUIACS U yIANSIOLINICS 3ByKOBbIE 00pa3bl, KOTOPbIE CO3AAI0TCsS
pa3HOHaNpPaBIEHHBIMA U3MEHEHUSIMU MHTEHCUBHOCTH 3BYKa OJHOBPEMEHHO Ha JIByX IPOMKOTOBOPUTENSX,
pAcCIIONIOKEHHBIX HAIPOTHB HEro Ha pa3HbIX PACCTOSHHIX. 3BYKOBbIE 00pasbl, c()OPMUPOBAHHbIE TAaKUM
crocoboM, coiepKaT Becb HaOOp MPU3HAKOB JIOKAJIU3ALUU 110 YAAJIEHHOCTH, YTO JIaeT MPEUMYIIECTBO Ie-
pen METOIMKAaMM, B KOTOPBIX BHUPTyaJIbHAs CpPENa CO3LAcTCA B HAyIIHHUKAX, IOCKOJBbKY TOTJA CIIyXOBOE
IPOCTPAHCTBO MOXET UCKa)KaThCs [2].

[TporpaMMHoO-annapaTHbII KOMIUIEKC peali3yeT I'eHepalnio U MOChUIKY CTUMYJIOB COIJIACHO MCUXO0(U-
3UYECKOM alallTUBHOM METOAMKE, B KOTOPOH MapamMeTpbl CTUMYJIOB 3aBUCST OT OTBETOB OOCIEAyeMOro Ha
IPEIbIAYIINE CTUMYJIBI, YTO MO3BOJISET COKPATUTh BpeMs U3MepeHus. Perucrpanns oTBETOB U pacyeT 3Ha-
YEHUH MMOPOroB MPOUCXOAAT B aBTOMAaTHUECKOM PEKUME.

Pabora BbINOTHEHA B paMKax rocyaapcTBeHHoro 3aianus (tema Ne AAAA-A18-118013090245-6).

ABTOpBI BbIpaxaroT OsarogapHocTh cotpyaHukaM PI'BY3 «l'opoackoil repuarpuyeckuii Menuko-
counanbpHeli eHTp» ['onoBanosoi JI.E. n Kimmosoit E.A.
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Onunencus - pacIpoCTPAaHEHHOE HEBPOJIOIMUECKOE HapYyLIEHUE, XapaKTEPU3YIOIIEeCcs] BOSHUKHOBEHUEM
CIOHTaHHBIX NpUNagkoB. C IOMOIIbIO XEMOKOHBYJIBCAHTOB MM U3MEHEHHUS! MOHHOI'O COCTaBa 3KCTpaKJIe-
TOYHOI cpeabl HEKOTOPblE OCOOCHHOCTH SMUJICHTHYECKOTO MpPHUIIaJKa MOTYT OBITh BOCHPOH3BEICHBI B
yCJIOBUSX IN VItro — B MepeXMBAIOIIEM CPe3e SHTOPUHAIBHON KOPBI ¥ THIIIIOKaMIa KPbICHL. /laHHBIC 30HBI
UTPAIOT KJIIOUEBYIO POJIb B BOSHUKHOBEHUH aHOMAaJIbHOW aKTUBHOCTH MPH MUIIETICUM BUCOYHOM nonu. Me-
TOJIOM TaTY-KJIaMII B KOH(PHUraypaunu «ienas KIeTKa» U ¢ IOMOUIbI0 TEOPETUIECKOTO MOJESIMPOBAHUS U C-
CJIEIOBAJIMCh MEXaHU3MbI, 00YCIIaBIMBAIONINE TEHEPALIUI0O CHHXPOHU30BAaHHONW aKTUBHOCTHU B MOJIEINIU DIIH-
JETITHYECKOT0 cTaryca in Vitro.

B xone paboTel ObLI0 MPOAEMOHCTPUPOBAHO, YTO T€HEPALIUS SIS TU(OPMHBIX Pa3psI0B MPUBOIUT K
YBEJIMUYEHHUIO BXOJIHOM MPOBOJUMOCTH MEMOpAHBI MUPAMUIHBIX HEHPOHOB IIIyOOKHX CJIOEB SHTOPUHAIBHOMN
Kopbl. J[o0aBo4HAs MPOBOAMMOCTh AKTUBUPYETCS M MOJJCPKUBACTCS HA BBHICOKOM YPOBHE B PE3yJbTaTe
BXO0JIa MOHOB KaJIbI[Usl BHYTPb KJIETKH, POUCXOJAIIETO BO BpeMs paspsiaa. Panee Hamu ObUIO MpoOAEeMOH-
CTPUPOBAHO, YTO BCIEACTBUE AMHIICMITONOAO0OHON aKTUBHOCTH MPOUCXOTUT OBICTpasi IKCIpecCUs KaabIlHii-
nponnnaeMeix AMPA-penentopoB (KII-AMIIA-P) Ha mocrcuHanTu4eckoii MeMOpaHe Tiyramarepruyde-
CKUX HEHPOHOB, Y KOTOPBIX B HOPME PELEHTOPBI ATOTO THITA OTCYTCTBYIOT [1]. B X0/1€ BhINOIHEHHS aHHON
pabotsl 6bUTO0 MOKa3aHo, yto Onokana KII-AMITA-P nmocpencTBoM ux celeKTHBHOTO aHTtaronucra UOM-
1460 mpuBOIUT K yCTPaHEHHUIO JOOABOYHOM KaJIbLIMK-3aBUCUMOM MPOBOJIUMOCTH, B PE3YJIbTATE YEro YacTo-
Ta pa3psioB B Cpe3e SHTOPHHAIBHON KOPHI yBenuuuBaercs npuMepHo Ha 70%. Cxoxuii, HO MeHee BbIpa-
KeHHBINA 3 dekT okazpiBana Gpapmakoiorudeckas 6mokaga NMDA-perienTopoB. DKCiepuMEHTHI C TPUMe-
HEHUEM SKCTPAaKJIETOYHON CTUMYJSALMHU IOKa3alld, YyTO A00aBOYHAs KaJlbLIMK-3aBUCHMasl IIPOBOAMMOCTH
CHI)KAeT BEPOSTHOCTh MHUIIMALIUY SMUICHTU(POPMHOIO pas3psaa 3a cueT myHTHpyomero 3gdekra. Takum
0o0pa3oM, KaJlblUH-3aBUCUMBbIE U3MEHEHUS IMPOBOJAMMOCTU MEMOpaHbl ITMHAMUYECKU PETYIHPYIOT BO30Y-
TUMOCTh HEHpPOHOB BO BpeMsl T€HepalMd CHHXPOHHM30BAHHBIX DPA3PSIOB U MOTYT NPEACTABIATH OO0
MOIIHBIM MEXaHU3M PETYJISIUN TeUEHUS MUIECNTHYECKOT0 PUCTYTIA.

Pabora BeInonHeHa npu GpuHaHCOBOM noanaepxke rpanta PH®, npoekr 21-15-00416.

Jlureparypa
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Mps1 npeniaraem Moielnib TeHepaiuu putMoB B rtosie CA 1 rumnmokammna B Teta-pexxume (theta state): Teta
(4-12 '), memmennoro (30-50 I'my), cpeanero (50-90 I'y) u Gsictporo (90-150 I') purmor. B moaenu npu-
CYTCTBOBAJIM NMHPAMUIHbIE HEHPOHBI M MHTEPHEUPOHBI: XosenucTokuHUH-coaepxamue (CCK) u mapBasb-
oymun-conepxamue (I1B) kop3uHuUaThle, akco-akCOHalbHBIC, AeHApuTHBIE, OLM, HeiiporaunadopMHsle,
Ivy, acconnupoBannbie ¢ kouarepasiMu [laddepa Heriponsl. HelipoHbl onUChIBAIMCH C TOMOIIBIO0 (Gop-
Manusma XopkkuHa-Xakcnu [1,2]. MonenupoBairch BHeIIHUE BX0/bI OT 1oJis1 CA3, 3HTOpHUHAIBHON KOPbI
U MEIUAIbHOM cenTalbHON oOnacTu. CBsA3M MEXKIy HEWpOHAMHU OBLIM B3SITHl HA OCHOBE OBI3bI JIAHHBIX
hippocampome.org [3].

Purmudeckuit Bxon ot noiist CA3 Ha mupaMuIHBIE HEUPOHBI U BXOJI OT MEAUAIBHOM CenTaabHOM 00J1a-
cti Ha CCK Kop3uHuUaThle HEMPOHBI ONpEAEIAOT TeHepanuio Tera-purMa. Ilpuxon curnana ot nosnsa CA3
MPUXOJUTCS Ha HUCXOJIAIIYI0 a3y TeTa-puTMa, T.e. Ha BpeMs JEMOJIAPU3ALUN MIePUCOMATUYECKON 30HBI
nupaMuaIHbIX HepoHoB [4]. Paszpsapr CCK HelipoHOB MpHUXOATCS HAa BOCXOISNIYIO (ha3y TeTa-puTMa B IH-
pamuaHom cinoe CAl [5]. Tera-ukin dopMupyercs 3a cueT AEHospU3alUu TeJl MUPAMUIAHBIX HEHPOHOB
BX0JI0M oT Koymarepanei [laddepa Ha HUCXOAAICH (a3e W THIIEPIOISIPU3AUH TSI MTUPAMUIHBIX HEHPO-
HOB Bxojaamu oT CCK Kop3uHYaThie HEHPOHOB.

MeieHHBIM raMMa-puT™M B MOJI€IU GOpMHUpPYETCsI 3a cUeT 0OpaTHON TopMO3HOMU cBsizu oT [IB kop3uH-
YaThIX KJICTOK Ha MUpaMuaHbIe HEHpoHbl. OH BO3HUKAET Ha HUCXOJAIIEH (a3e Tera-puT™Ma B MUPAMHUIHOM
CJI0€ U SIBISIETCS clieACcTBUEM Tpuxoja curnana ot noisi CA3 [6,7]. Bo3Oyxnenue or CA3 mpuBOAUT K
BO30YKICHHUIO YaCTH MUPAMUTHBIX HEHPOHOB, OT KOTOPBIX Bo30Yyxnatorcsa [IB xop3uHuateie HeipoHsl. Jla-
nee 1B HEHpOHBI TOPMO3AT MUPAMUIHBIE HEHPOHBI, GOPMHUPYETCS OTpHILIATENIbHAS 0OpaTHas cBA3b. Mexa-
HU3M COIPSOKEHUS TeTa- U TaMMa-pPUTMOB COCTOUT B €IMHOW NMPHYMHE HUCXOAAIIEH (a3bl TeTa-puTMa -
npuxojia curuana mo koyviarepasim Lladdepa.

Cpennuii TaMMa-puT™M Mbl OOBSCHSIEM MPHUXOAOM CHUTHAlIa OT SHTOPUHAIBHON KOPBI, T.€. BO30YXKIal0-
IIUMU IMOCTCUHANITUYECKUM MOTEHITHATIaMH OT aKCOHOB MEPPOPUPYIONIETO MyTH. BeIYucIUTEeNbHBIE SKCIIE-
PUMEHTHI OATBEPAKAAIOT TUIIOTE3Y BHICKA3aHHYIO B TUTEparype [7].

BeICTpBINl raMmMa-puT™M 3aKJII0YAETCS B T€HEpPAUUM MOTECHIIMAIOB JIEUCTBUS MUPAMUIHBIMU HEHMPOHAMMU.
3T0 00BICHSIET BHICOKYIO YACTOTY KOJIeOaHMI MOJIEBOTO MOTEHIINANA, a TAKXKE TaHHBIE O TOM, YTO OBICTPHIiA
ramMmma-puTM HanOoJiee BBIpaXKeH B MHUPAMHUIHOM CJI0O€ HAa MUHUMYMeE TeTa-putMma [7]. JleransHas uapopma-
1us JocTymHa Ha biorxiv https://t.co/4norGQs7ev. Pabora noaaepxana rpantom PH® Ne 20-71-10109.
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B 1948 roxy skonor /. O. XarunHCOH, W3ydas TUHAMUKY YHCIACHHOCTH MOMYJISIIANA, 0OOOITHII JIOTHCTH-
yeckoe ypaBHeHHE DepXroyibeTa, 100aBUB OCTOSTHHOE BpeMsl 3ama3AbIBaHusl (BpeMsI TIOJIOBOTO CO3PEBAHUS
0co0eif) B MHOXKHUTEIb, OTPAaHUYUBAIOIINN POCT MOMYJISIUH [1], 4TO MpHUBENO K BOZHUKHOBEHUIO HETPUBHU-
JIBHBIX aBTOKOJICOATENBHBIX pelIeHnil. B yacTHOCTH, 0Ka3aj0Ch, YTO EPUOJ] TAKMX aBTOKOJICOAHU MOXKET
OBITH TOpa3no Ooiiblie, YeM BpeMs 3amas3zbiBaHud. K ToMy BpeMeHH, MOX0XKHE aBTOKoJiebaTeIbHbIe pemie-
HUS y)Ke ObUTH M3BECTHBI B Mojienu JIoTku-BonbTeppa, OnmMChIBAIONICH THHAMUKY YHUCICHHOCTH JIBYX I10-
NyJISUUA TpU OJHOCTOPOHHEM aHTAarOHHUCTUYECKOM B3aMMOJCHCTBUHM MeXy HUMH. OJHAKO BO3HUKHOBE-
HUE TIOJO0HBIX aBTOKOJEOAHUH ISl OTHOTO YpaBHEHUS C 3ala3bIBaHUEM CTAI0 HEOXHUJAAaHHOCTBIO, TI0ITO-
MY BO3HHKJIO HMEHHOE «ypaBHEHHE XaTUUHCOHAY.

B nanHoil pabore mokazaHo, YTO MOKHO TMOJIYYNTh (DYHKIIMOHAIBHBIM aHAJIOT ypaBHEHUS XaTYMHCOHA
UCXOJs U3 Kiaccuueckor omodusmueckoit monenn Moppuc-Jlekapa (ML) Bo3OynuMocTu HelipoHa (KM3Ha-
gaibHO ML Monens paspaboTraHa A1 BO30YIUMOCTH MBIIIEYHOTO BOJIOKHA), YYUTHIBAIOIICH TUHAMUKY T10-
TEHI[MAI-3aBUCHUMbIX MOHHBIX KaHAJIOB W MPaBA0ONOI00HO ONMHUCHIBAIOIICH MPOQUIb MOTEHIIMANTa TEHCTBUS
(«cmaiikay) [2]. ['enepanus cmaiika siBIS€TCS MPOSBICHUEM HEJIMHEHHON MMIYJIbCHON pellakcalliu TpaHC-
MEMOpaHHOTO MOTEHIMalla HEeHpoHa K CTalMOHAPHOMY (PU3UOJIIOTUYECKOMY 3HAYCHHIO, T.H. TMOTEHIUAILY
nokosi. B 1abopaTopHBIX 37eKTPOGHU3NOTOTHICCKIX UCCIICIOBAHHUSIX 0a30BBIM METOJOM («IIPOTOKOJIOM))
M3YYEHHUS CHAlKOBOrO OTKJIMKA HEMpOHA W MACHTU(UKAIMU TUIA BO30OYAUMOCTH HelpoHa (o XOKKUHY
[3]) Cily’)KMUT MUKpPO3JEKTPOJIHAS CTUMYJISILIUS HEWPOHA MOCTOSHHBIM JEHOJSPU3YIOIUM TOKOM. B nanb-
HEHIIIeM MBI Be3/I€ MTOIPa3yMEBAEM 3TOT MPOTOKOII.

Maremaruuecku, ML Moens COCTOUT M3 CUCTEMBI IBYX HETUHEHHBIX U PEpeHIINATbHBIX YPaBHECHUI:
JUHAMHYECKOTr0 ypaBHEHUs Ha TpaHCMeMOpaHHbIN noTeHuuan (V) HelipoHa U penakcalliOHHOTO YpaBHEHUS
Ha 0e3pa3MepHYI0 MPOBOJAUMOCTH (W) MOHOB Kallks, KOTOPYIO TaK)K€ MOXKHO CUYHTATh BEPOSTHOCTHIO OT-
KPBITHS KaJIMEBbIX HOHHBIX KaHAOB B MeMOpaHe HelipoHa. CKOpOCTh U3MEHEHUs oTeHInana V 3aBUCUT OT
TEKYIIETO 3HaYeHUs W TaK, 9TO JMHAMUKa W 00eCIeunBaeT OTPHUIIATEIbHYI0 00OpaTHYIO CBS3b MO OTHOIIE-
HUIO K quHamuke V. B cBow oudepenb, CKOPOCTh U3MEHEHHUsT W MPOMOPIHUOHAIbHA PAa3HOCTH MEXIY TEKY-
MM 3HAYeHHEM W M «CTAIlHOHAPHBIMY (MM aCUMIITOTHYECKUM) 3HaYeHHEM Wo(V), K KOTOPOMY CTPEMHTCS
W MpH BBIKJIIOUEHUU CTUMYJISIIIUKA U KOTOPOE HETMHEHHO 3aBUCHUT OT V.

Ecnu monHocThIO TipeHeOpeys pelakCaliioHHON JuHAMUKONH W u ripupaBHITh W(t) = Wy (V(t)), To rene-
panuu craiikoB B ML monenu He mpoucxoaut. Jliist yrpoiieHus peiakcaioOHHON TUHAMUKH, MBI 3aMEHUITU
UCXOJIHOC YpaBHEHHUE JJIst W paBeHCTBOM W(t) = Woo(V(t—tger)), Ta€ tgel = CONSt - prKCHpOBaHHAS BpEMEHHAsI
3a/lepKKa B HECKONBKO MUJUTMCEKYHI. B ATOM ciyuae, mpu CTUMYJISIMU HEMpPOHA MOCTOSHHBIM TOKOM,
CrailKi BO3HHMKAIOT, 00JIE€ TOTO, COXPAHAEMCs UCXOOHbIL Mun 8030youmocmu Hetipona. Takum oOpazom,
0Ka3aJIoCh BO3MOXHBIM C(HOPMYIMPOBATH OMO(PU3MUECKH PEATHCTUUHYIO (B OTHOIIEHUH (OpMBI Criaiika)
MOJIENTb BO30YIMMOCTH HEWPOHA, COCTOSIIYIO BCETO U3 OJJHOTO YPaBHEHUS HA MOTEHIMA HeHpOHa.
Jlutreparypa
[1] G.E. Hutchinson, Circular causal systems in ecology, Ann. N.Y. Acad. Sci. 1948. 50. 221-246.

[2] C. Morris, H. Lecar, Voltage oscillations in the barnacle giant muscle fiber, Biophys. J. 1981. 35. 193-213.

[3] A.L. Hodgkin, The local electric changes associated with repetitive action in a non-medullated axon, J. Physiol. 1948. 107.
165-181.
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Moaenb aedopmaumnm memopaHbl HEMPOHa noa AeucTBUEM
ANeKTpunyeckoro mmnynbca
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ZI/IHCTI/ITyT 3BOMIONUOHHON ¢u3unonorun u Omoxumuu uMm. M. M. CeuenoBa PAH, Cankt-IletepOypr,
194223, np. Tope3a, 44

an. nouma. Kotikova.mr@yandex.ru

Bnosp akcoHa HEWPOHA MPOXOAAT NIEKTPUUECKUE UMITYJIBCHI: TOTEHINUANBI IEHCTBUS MU CIIAHKH, TEM
cambIM obecriednBas nepeaady HHGopMauu. JKCIIEPUMEHTHI MTOKA3bIBAIOT, YTO MPOXOKIACHHUE MOTCHIINATIA
JeMCTBUS BJIOJIb AKCOHA COIPOBOXKIAETCSI MEXaHUUYECKMMHU J1e(OpMalUsiIMU U U3MEHEHUSIMU BO BHYTPHKIIE-
touHoM aAaBieHuu[1]. Kiiaccuueckass MoJeinb ONMUCHIBAET SJECKTPUUYECKUE UMITYJIBCHI KaK aBTOBOJIHOBBIC
npoueccsl [2]. Ilpupony uccinenyempix sBICHHH MOXHO OIMCAaTh, MCIOIb3Ys YPAaBHEHHsS JMHAMUKH
CIUTOIIHOW cpenbl U ypaBHeHue Jlunmmana [3], cBsA3bIBaoIIee IEKTPHUUECKUI MOTEHIIMAT MEMOpaHbI U e
HaTsbkeHre. Ha ocHOBe yka3aHHBIX ypaBHEHMH Oblia OCTPOEHA OJJHOMEPHas MOJENb JUIMHHOM LIMIUHIPH-
YECKOM KJIETKM, KaK CIUIOLIHOM cpenibl, OKpYKeHHOU ynpyroil memOpaHnoii. IlonyuenHas cucrema ypaBHe-
HUH BBITJISIIUT CIIEYIOIUM 00pa3oMm:

u, 10 7/(R—RO)+0'(V(t))

=-uu
ot pox R R,

2 0R ou

——+—=0

R, ot ox

[ne u(t, x) - cKopoCTh CILIOWIHOM cpenpl, O — MIOTHOCTB, R(t, X)— paauyc nedipona, R — panuyc nepacts-
HYTOI MeMOpaHsbl, y — HaTshkeHue MemOpanbl, o '(V (t)) — agIUTHBHOE HATSDKCHUE MEMOpaHBI, 3aBUCSIICE

OT AJIEKTPUUYECKOTO IMOTEHITHAIa MeMOpaHbl, v — KO (PHUIMEHT perakcaIum.

[TomyuenHasi cucremMa ypaBHEHUU siBIsieTcs runepOonnyeckoif. CBOWCTBA TaKOM CHUCTEMBbI M ONMHUCHIBae-
MBIX €I SIBJICHUI 3HAYUTENBHO OTJIMYAKOTCS OT CBOMCTB YPAaBHEHUSI, OMMCHIBAIOIIETO 3SBOJIIOIUIO MEM-
OpaHHOT0 MOTEHIMANa — ypaBHEeHUE napabdonnyeckoro Tumna. [locTpoeHHass MOJienbh KaYeCTBEHHO OMHCHIBA-
eT U3MeHEeHHUs (OPMBI U JIaBJIEHUS KaK MpU MPOXOXKJIEHUU MOTEHIMaNa AeWcTBUA[4], Tak U IpU CTyleH4Ya-
TOM MU3MEHEHHH HaIpsDKeHHE Ha BCeH MOBEPXHOCTU MeMOpaHHI [5].

[TonnmaHue CBSI3U MEXIY TAKUMU SIBJICHUSMU, KaK paCIPOCTPAHEHUE MOTEHIMANA ICUCTBUS U MEXAaHHU-
yeckoi nedopMariueil MOXKET MOCIYXUTh Pa3BUTHI0O HEMHBA3MBHYIO METOJIWKY HAOMIOJEHHS JIEKTpUYe-
CKOM aKTUBHOCTH B MO3T¢€

Pa6ora Beimonnena npu noanepxkke PH® rpant Ne 21-15-00416.

Jlureparypa
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[4] S. Terakawa Journal of Physiology. 1984. 369. 229-248.

[5] Y. Yang, X. Liu, S. Wang, N. Tao. Journal of biomedical optics. 2019 24(6). 066007.
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Mo, 3
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191186, Hab. p. Moiiku, 48

a1. nouma: ivanovapolinal 9@mail.ru

HenpeppiBHO MeHsIOLIEECS] MarHUTHOE 110J1€ 3EMJIM M €r0 IMOCTOSIHHOE BO3JIEHCTBUE HA T'€HE3UC BCEX
KHUBBIX CHCTEM JI€JaeT aKTyaJbHBIMH HCCIEIOBAHHUS MAarHUTOOMOJOrHYecKuX 3(p()EeKTOB B yCIOBUAX pas-
JMYHBIX MAarHUTHBIX Tosied. M3yueHo BozaeiicTBre cinaboro crarndeckoro mMarautHoro mnossi (CCMIT) Ha
IIPOLIECCHI PEreHEpPalMi B OPraHOTUIIMYECKON KYyJIbTYpE pa3IM4HbIX TKaHEH KpbICBHL. B skcriepumeHTax uc-
1oJp30BaHo 1250 HKCIIIaHTAaTOB TKaHEW KOPBI TOJIOBHOTO MO3Ta, CEJIE3CHKH, ITEYeHU. Bennunaa nHIyKIuu
MarHMTHOTO IOJIsI B TEPMOCTATE 1O PACIONIOKEHUs B HEM danlek [leTpu ¢ skciuiaHTaTaMu U MOCTOSIHHOTO
marauTa cocrasisuia 19 mxTin. CCMII ¢opmupoBamyi MOCTOSHHBIM MarHUTOM KOJIbIIEOOpa3zHOW (OpPMBI C
auameTpoM 12 MM M TonmuHON 3 MM. BenuunHa MHAYKIMKM MarHUTHOTO NOJISL B 30HE PACIIOJIOKEHUS HC-
cienyeMoi KynbTypbl TkaHel coctasisia 200 mxTn. Yepes 3 cyrok onpenensiu nnaeke miomanu (MUII),
KaK OTHOILIEHHE IIOLAAN 3KCIUIAHTaTa BMECTE C 30HOM pOCTa K MCXOJHOW IUIOIIAAH. YCTaHOBJIEHO, YTO
npu BozneictBuu CCMII ¢ unnyknuent 200 MxTn Ha skcrmanTatsl KOpbl rooHoro Mosra UII ysenuuu-
Basicst Ha 29-30% 1o CpaBHEHUIO ¢ KOHTPOJIbHBIMU 3KcIutaHTaTaMu. MII skcruiaHTaTOB cene3eHKu Bo3pac-
tan Ha 38-42%, UII skcrmantaToB medeHn yBenuumBajics Ha 15-17%. HaGmromaemass mpu BO3ACHCTBHH
CCMII ctumynsanus KiIeToyHOW mposindepanun MoKeT ObITh cBsizaHa ¢ ycuieHueM cuHte3a [IHK, uto
IPUBOJUT K YCKOPEHUIO MUTO3a U YBEJIMYEHUIO KOJIMYECTBA PETEHEPUPYIOIIHNX KIIETOK.

B npyroit cepun onbiToB Ut OciabieHust MarHuTHoro nostsd 3emian (OMII) 3eman Obuia M3roToBIEHA
mumHaApraeckas kamepa (L=30 cm, D=10 cm), mokpeitas skpanupyromuM marepuaiom. Kosdpoumment
skpanupoBanus MII3 pasen 46. [lna oGecnieuenust onHopogHoctd OMIIT BHYTpH 3KpaHUpyOIel Kamepsbl
BbIOMpaJIM MPaKTUYECKU Oe3rpaineHTHYIO 30HY IO OCH IMJIMHJPUUYECKON KaMmephl B IIeHTpe (auameTrpom 4
cM), rae nomemanu vamku Ilerpu ¢ skcrutantaramu. Bennunna naaykunu MIT BHyTpH skpaHupyromeit
kamepsl cocrasisiia 0.5 MxTin, BHyTpu Tepmocrara 23 Mk Tn. IlonydeHs! JaHHbBIE, CBUAETENbCTBYIOIINE O
ToM, ur0 OMII He BIMANIO HA pereHepalliOHHbBIE MTPOLIECCHl B UCCIEIOBAaHHBIX TKAHAX, 32 MCKIIOUEHUEM
CEJIE3EHKH, B KOTOPOH MPOMU30IIIa CTATUCTUYECKH JOCTOBEPHAsI CTUMYJISALIUS POCTa KIIETOK.

M3MeHeHHe KJIeTOYHOH Mponudepanuy MOXXeT ObITh CBA3aHO C MHOYKECTBEHHBIMU HapyIIEHUSIMH pado-
ThI Pa3JIMYHBIX KIETOYHBIX CUTHAJIBHBIX KaCKaJ0B, KOTOPbIE PEryIHPYIOT IKCIpeccrto reHoB. Hamu npose-
JIeH KOMILIEKCHbIM aHanu3 BiusHuA OMII ¢ ucnonp30BaHMEM aHAJIOTMYHOM DKPAaHUPYIOUIEW KaMmephl Ha
TPAHCKPHUIIIIMOHHYIO aKTUBHOCTh T€HOMa, CIIOCOOHOCTh K OOYy4eHHIO W (POPMHUPOBAHUIO CPEIHECPOUHOU
namsita 'y Dr. melanogaster. Tlpu sTom HaGmroganu 3aBUCUMOCTh MOTU(PUKAIIMN TPAHCKPUIIIHOHHON aK-
TUBHOCTH, a TaK’K€ CHOCOOHOCTH K 00y4eHUI0 U nmaMaTu oT cTpykTypsl reHa LIMK1 — kitoueBoro ¢pepmen-
Ta KacKaJa peMOJIEITUPOBAaHMUS aKTHUHA.

[Tapannenusm aerictBust OMII y 1ByX BHAOB dHUBOTHBIX — MJICKOIUTAIONIMX U HACEKOMBIX, MO3BOJISIET
IPENOI0KUTh CYIIECTBOBAHHE OOILEro, BO3MOYKHO, JPEBHEHINEro B 3BOJIOLMH, MEXaHU3Ma PETYIISIHUU
KU3ZHEJEATEIbHOCTH OPTraHU3MOB B YCIOBUSIX U3MEHEHUN MarHuTHOTO IMOJIs 3EMIIH.
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B3auMOAEeNCTBMN MeXAY OTAelIbHbIMU reHaMu

A.H. KypOBal, B.B. prcxnﬁl‘z, C.10. CypKOBal, M.I'. Camconosa’

! CIIoITY, Cankt-Ilerepoypr, 195251, Ilonurexuuyeckas, 29
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an. nouma: gursky@math.ioffe.ru

B xoze pa3BuTHs ria3HoOro MMarnHAIBHOTO JUCKA APO30QUIIHI TUTACT SMUTEIUATBHBIX KIETOK B TCUCHHE
JBYX JHEH mpeoOpa3yeTcs B UeTKYIO CTPYKTYPY CBETOUYBCTBUTEIbHBIX eIUHUL (oMMaTuaueB). Ha Hayanb-
HOM ¥ BakHe#eM 3tare nuddepeHMpoBKY TTIa3HOTO TUCKa KIeTKH R8 3a/1aloT rekcaroHaabHy0 epHo-
JUYHOCTB 3TOM CTPYKTYPBI, ONPENESIONIYI0 Bee AalibHelIee pa3BUuTre OyayIIero riasa.

B HemaBHUX MccieoBaHUAX ObLIA BBISBIICHA CYIIECTBEHHAs BapuaOEIbHOCTh YPOBHEH HSKCIPECCHH Te-
HOB, KOHTPOJUPYIOIHKX crienudukanuio kieTok R8 [1]. BaxkHo 0TBETUTH Ha BONPOC, KaK YETKasi CTPYKTypa
KIeTok R8 ¢opmupyercst mpu BapraOenbHBIX YPOBHSIX OCHOBHBIX PETYJISTOPOB, a TaKXKE BBIIBUTh MEXa-
HU3MBI CTAa0MIIN3AlUY 3TON CTPYKTYpBL. [[7sl pelienus 3Toi 3a1a4yi MbI UCIIOJIb3yeM SKCIIEPUMEHT B COue-
TaHUU C MATEMaTUYECKUM MOJEIUPOBAHUEM.

Panee co3nanHbie MaTeMaTHYECKUE MOJICTH B OCHOBHOM BKJIIOYAIOT «00OOIICHHBIE PErYyIsSTOPBI», CyM-
MUPYIOLIUE aKTUBUPYIOLIUE U pEIpecCUpYIOLIUe BKIAAbl IPOAYKTOB HECKOIBKUX T'eHoB [1,2]. CamocTos-
TEJIbHBIE POJIU MPEIYCMOTPEHBI JJI IPOAYKTOB JHIIb HECKOJIbKUX I'€HOB [2]. MBI BKIIIOYaeM B MOJENb UH-
JTUBHUIYAJIbHBIC PETYIATOPBI, ONPEACISIIONINE YCTOMYMBOE (HOPMHUPOBAHHE TEKCArOHAIIBHOW «PEIICTKU»
kietok R8. B ocHOBY GepeTcs ceTh B3aUMOACHCTBUI MpOHEHpaTbHOro reHa atonal, skcrnpeccupyromnerocs
B kietkax RS8. Bonee Toro, Mbl yuuThsiBaeMm, 4To 00pa3oBaHHE MEPUOJUUESCKOTO MATTEPHA HEOJHOPOIHO B
MPOCTPAHCTBE U TOJpa3yMeBaeT MOCIeA0BaTEIbHbIE COOBITHSA, TaKue Kak: 1) YCTaHOBIEHHE PACCTOSHUS
MEX Iy rpymnmnamu kietok R8; 2) obocobnenne equacTBerHoi kietku RS; 3) cienndukanms kierkn R8.

BbutH Mcce0BaHbl IBE MOJICITH, TTO-Pa3HOMY PeaTn3yIoNie MEXaHU3M JIOKaIbHOM akTuBauu atonal B
KkJeTkax R8 u nopaBieHus ero akTMBHOCTU B OKpYXarouux kierkax [2,3]. B nepBoii Mojenu Ucnonb30Ba-
Csl MEXaHM3M JIOKaIbHOM akTuBaiuu atonal reaom scabrous. Bo Bropoit Momenu SCabrous ucmosbp30Baics
KaK HEMpsMOI akTHBATOp, JEHCTBYIOIIMN Yepe3 UHIMOMpPOBaHHE MEXaHU3Ma PENPECCHH CO CTOPOHBI CHUT-
HanpHOro mytu Delta-Notch. B Mmozgensx vccienoBan OTKIMK maTrepHa UG PepeHIIMpOBKH HAa BOZMYIIICHHUS
napaMmeTpoB. B pe3ynbpTaTe cpaBHEHHUs MOKa3aHbl OCOOEHHOCTH (POPMUPOBAHMSI YCTOMYMBOTO MaTTEpHA,
CBSI3aHHBIE C KAXKJIBIM MEXAHU3MOM aKTUBALIMH.
BbaaroaapHoctu

Pab6ora BbInoiHeHa npu GpuHaHcoBOl noaaepxke rpanta POOU 20-04-01047-a.
Jlureparypa
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stochasticity in the developing Drosophila eye. Evol Dev. May;21(3):157-171.
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DKCIPECCHS TCHOB SIBJISIETCS OCHOBOTIOJIATAOIIUM MTPOIIECCOM B JKU3HEACATEIHHOCTH KJIETKH, B X0JI€ KO-
toporo cuntesupytorcs MPHK u Genku, 3akomupoBannbsie B monekyne JIHK. benku, Ha3piBaeMble TpaH-
CKPUTIIMOHHBIME (paKTOpaMH, PErYIHPYIOT TIEPBBIN ATAl dKCIPECCHH — TpaHCKpumuio. CyIiecTByeT aBa
THTIA TPAHCKPHUIIIIMOHHBIX (DAKTOPOB: aKTHBATOPHI, CIIOCOOCTBYIOIIME HAYady TPAHCKPHUIIIHH, U PEIPECCOo-
pbl, nonasisomnye e€. OauH U3 BUJIOB PEIIPECCOPOB — OIM3KOICHCTBYIOIINE PEIPECCOPBI — CBA3BIBAIOTCS C
JHK, moHwmxast TOCTYIMHOCTh I akKTHBaTOpoB Hebombimux ydactkoB JIHK Bosie mecrta mocamku. DToT
MPOIECC OOBIYHO MOCIUPYETCS B MPEAMOIOKCHHH O TOM, YTO CUCTEMA HAXOAUTCS B TEPMOIMHAMUICCKOM
paBHOBecuu [1,2]. OmHako BO BpeMsl TPAHCKPHIIIIUHU MTPOTEKAET PsI/I TUCCUTTATHBHBIX MPOIIECCOB, TAKUX KaK
peMozenunr xpomatuna (packpsitue yactu JJHK, conepikaiieit TeH u ero peryasiTOpHyIo MOCIe10BaTeNb-
HOCTB) H JIp., 4TO JIelaeT NpUOIKeHne TePMOINHAMUYECKOTO PABHOBECHSI JOCTATOUHO IPyOBIM yIpoIiie-
Huewm [3].

B pabote ncciaenoBana 6osiee 0011asi HEpaBHOBECHAS

(a) MPHK \onems OU3KOEHCTBYIOIEH pPEeNpeccu Ha OCHOBE
= o r\f\'r\J MapKOBCKUX II€Tel, ONMUCBHIBAIOLINX IEPEXObl MEXIY

ﬂ ' V; Y cocrossHusIMU reHa (puc. 1). HepaBHOBecHOCTH Takoi

. — MoJiesin 00ycIOBIeHa HapylIeHneM (yHIaMEeHTaIbHOTO

Y
perynsiTopHas nocuiep.

OrPaHUYECHUsI HAa PABHOBECHBIE CHUCTEMBI — COOTHOIIIE-
HUS AeTaJlbHOTO OanaHca. [Ipu moMoru Meroa mpous-
BOJISIIICH (DYHKIIMHM BBIBEICHBI aHATUTHYECKHE (OpMY-
JBI CPEOHEro M JUCIHEPCUM KOJIMYECTBA IPOIYKTOB
TPAHCKPUIILINHU, & TAKXKE MPOBEICHO CPABHEHHUE HEPAB-
HOBECHOM MOJIEJIM C PABHOBECHOM C TOUKH 3PECHUS CHUJIbI
pEeUpECCHH U IIyMa B TPAHCKPUIILIHNH.

[Ipu omwmcanuu OIU3KOACHCTBYIOLIEH pemnpeccun
MO>XHO BBIICNIUTH JBa BO3MOXHBIX MEXaHH3Ma, OJjaro-
Jlapsi KOTOPBIM penpeccop noHmxkaer gocrynHocts JJHK

Puc. 1. CxeMa TpaHCKPHIILUH (2) M MapKoBekas tenb (6). /11 aKTHBATOPOB: MEPBBIH CBSA3aH C YBEIMYCHHEM Be-

POATHOCTH 3aKPBITUS XpOMAaTHHA, & BTOPOM — C YMEHb-

HIEHUEM BEPOSITHOCTH €0 OTKpbITHUs. HOBast HEpaBHOBECHAS MOJIEJIb, B OTJIMYME OT PABHOBECHOM, IMO3BOJISI-
eT pa3AeNuTh 9TU JBa MexaHu3Ma. [Ipu omncaHnn SKCIepUMEHTANBHBIX TaHHBIX [4] 00 AKCIpeccruu reHoB,
KOHTPOJIMPYIOIIUX pa3BUTHE 3MOpHOHA Ip0o30(uibl, HEPAaBHOBECHAs MOJIENb MOKA3bIBAET OOJBIIYIO TOY-
HOCTb II0 CPAaBHEHHUIO C PAaBHOBECHOM, a TAK)KE IPEACKA3bIBAECT, YTO MEXAHU3M PENPECCUH, YBEIMUUBAIO-
IIUI BEPOATHOCTD 3aKPBITUSI XpOMATHHA, NPEAIIOYTUTEIEH B 3TOM cucTteme. [IpeacraBineHHbl TOAX0A MO-
KeT ObITh MPUMEHEH K 00Jiee CIIOKHBIM TeHHBIM CETSIM M MCIIOJIb30BaH JIJIsl BBIBOJA MOJIENIECH U MapaMeTpoB
peryJsiiiuy TPAHCKPHUIIIIUU 110 JaHHBIM 00 3KCIIPECCUU TEHOB.
Jlutreparypa
[1] A. Ay, D.N. Arnosti. Critical Reviews in Biochemistry and Molecular Biology. 2011. 46 [2]. 137-151.
[2] K. Kozlov, V. Gursky, I. Kulakovskiy, M. Samsonova BMC Genomics. 2014. 15. S6.
[3] F. Wong, J. Gunawardena. Annual Review of Biophysics. 2020. 49 [1]. 199-226.
[4] W.D. Fakhouri et al. Molecular Systems Biology. 2010. 6 [1]. 341.
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Benkn cemenctBa BTLLU70 cnocoGHbLI CBA3bIBaTbLCA C KWNHYPEHUHaAMU
A.B. Kypasaes, b.®. IIlerones, I'.A. 3axapos, E.B. CaBBareeBa-Ilonosa

®OI'BYH Unctutyt dusnonoruu um. WU.I1. ITaBnora PAH, Cankr-IlerepOypr, 199034, na6. Makaposa, 6
an. nouma: beneor@mail.ru

benku teroBoro moka (BTL) urpatot BakHyi0 pojib B aJanTaldyd OpraHu3Ma K BpeAHbIM (hakTopam
BHEIIIHEW cpelibl. AKTUBALIMS X CUHTE3a HAOJIOAAeTCs KaK MPU BO3JCHCTBUU BBICOKOM TeMIIEpaTyphl, TaKk
u npu apyrux Buaax crpecca. BTII B3anmoneicTByoT ¢ pa3inuuHbIMH OelKaMM, Y4acTBYs B Ipoleccax
donauHTa U 3CKOPTHPOBAHUS OCIKOB B IIPOTEACOMY.

Hapsny ¢ noseimienuem yposHsi BTII70, Bo3aelicTBue cTpecca y MICKONUTAIONIUX aKTUBUPYET paciajl
TpunrodaHa Mo KHHYPCHHHOBOMY ITyTH. KHHYpeHHHBI BOBJICUEHBI B PA3BUTHE Psia HEUPOIETeHEPATHBHBIX
3a00eBaHUH, TaKKX Kak 00yie3Hb XaHTHHITOHA, [lapkuHcoHa, Anbireiimepa u np. [Ipu uzydeHun Mosexy-
JSPHBIX MEXAHU3MOB 3THX 3a00J€BaHUN B KAayeCTBE MOJIEIBHBIX OOBEKTOB HCIONB3YIOT MyTaHTOB D.
melanogaster mo KHHYpEHHMHOBOMY IIyTH, Takux Kak cardinal ¢ HakoIuleHHeM NpPOOKCHAaHTa 3-
rugpokcukunypenuna (3I'K) u cinnabar c¢ HakoruieHumeM HeHponpoTekTopa KUHYPEHOBOW KHCIOTHI
(KYNA). Ayronumepusanust 3I'K B HEpBHBIX KJIETKaX BBI3BIBAET TUIIEPIPOAYKIIMIO aKTUBHBIX (POPM KHC-
JI0poJia, aKTUBUPYsI IPOLIECCHI arnonTo3a. Bo3neicTBue TEIIOBOro 1I0Ka YCKOPSET pa3BUTHE HEWpoiereHe-
paiuu, (U3MOJOTHYECKUX U TOBEACHUECKHX HapyiieHuii y cardinal. Bmecte ¢ TeM B nuTeparype OTCyT-
CTBYIOT JIaHHBIC O BIUSHUM TEIJIOBOTO IIOKA HA KUHYPEHWHOBBIN IMyTh Y HAaCEKOMbIX. Ha MaHHBIA MOMEHT
Tak)Ke HEM3BECTHO, MOTYT JIM KHHYPEHUHBI HAIPSIMYIO BIUATH Ha pyHKunoHupoBanue bBTIII.

B nacrosmmeir pabore meromamu MoliekyisipHoro gokuara (Autodock Vina [1]) ucciemoBana BO3MOX-
HOCTh B3aMMOJICHCTBUS KHHYPEHHHOBBIX MeTaboauToB ¢ ATd-cBsa3piBatonmu caiitamu BTII70 E. coli
(DNAK) u mozgensHoTO Oenka apo3oduibl, poacteenHoro BTIL71 (ABTII71). PacueTHast sHEprus CBS3H
AT® ¢ nanabiMu Oenkamu paBHa -12.3 u -11.7 kkan/moiib cOOTBETCTBEHHO. OpHUEHTAIUS JTUTAH/Ia B CBS3BI-
BAIOIIEM CalTe CXOJIHA C JKcrepuMeHTanbHO ompeneneHHo B DNAK. Jlns kuHypeHHHOB aOCOIOTHAs
SHEPrusl CBSA3M MEHbIIIE, BApUPYS OT -6.9 110 -8.7 KKan/mMoiab. AMUHOKUCIIOTHAS Tpymna kunypennna u 3I'K
OpPHEHTHpPOBaHa B HAIpaBJIeHUH Mapbl ocTaTkoB Lys70 — Glul71/172, popmupyrommx coieBoil MOCTHK Ha
rpanuie AT®-cBSA3bIBAIOLIETO CaiiTa, HEMOAANEKy OT 001acTh CBsI3bIBaHUS ramMma-(ochaTHOM TpyNbl JIH-
ranja. [Ipu 3ToM KOHTaKThI ¢ 001acThIO caiiTa, B3aUMOJICHCTBYIOIIEH C aJECHUHOBOM IPYIION, OTCYTCTBY-
foT. Iumep 3T'K (A3I'K) dopmupyer kommueke ¢ ABTII71 ¢ sHeprueit cBs3u -9.4 kkan/moib, oOpa3sys
KOHTaKThl ¢ 00€MMU 00JIaCTAMU CBS3BIBAIOLLETO cailTa.

TakxuMm 00pa3oM, KHHYPEHHHBI MOTYT OBITH CITA0BIMH KOHKYPEHTHBIMU UHTHOUTOpamMu cBsizbiBaHUSI ATD
¢ OeKaMH 3BOJTIOIIMOHHO KoHCcepBaTuBHOTO cemerictBa bTIII70. Hakorutenue JI3T'K y cardinal B Beicokoii
KOHIIEHTPALlMM MOXET OKa3blBaTh BbIpakeHHBbIH MHruoupyrommii a¢pdexr na JIBTII71 u, xak cneacrsue,
Ha YCTOMYMBOCTh MYTaHTA K TEIJIOBOMY IIOKY. Hapsimy ¢ OKMCIUTENBHBIM CTPECCOM, JaHHBIM THUIIOTETHY €-
CKUU MEXaHW3M MOXKET BHOCUTH BKJIAJ] B PAa3BUTHE MOBEACHUECKUX W KOTHUTHBHBIX TUCHYHKIHH Yy
cardinal, a Taxke y MIICKOITUTAIOIIMX U YEIOBEeKa MpU 3a00JICBaHUX, COMPOBOKIAEMBIX THIICPIPOTYKIIHCH
3I'K.

Jlureparypa
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Macc-cnekTtpomeTpuyeckoe nccrnegosaHme cocrtasa J1OC,
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['pubbr poma Lecanicillium sBisitoTcss IPUPOAHBIME PETYISTOPAMH YHCICHHOCTH HACEKOMBIX OTps/a
Hemiptera u xiemeii, u 6osee 30 JIeT MCHONB3YIOTCS B KauecTBE MPOAYLEHTOB OMONpENapaToB MPOTUB
Bpenureneil pacteHuil. OJJHaKo, MaJlo U3yU€H COCTaB JIeTyuyux opranndeckux coeannenuit (JIOC) munenus
U CIIOp TpHOOB 3TOr0 POAA U MX BIUSHUE HA IIOBEJCHUYECKHE PEAKLIUU CBOUX X0351€B U SHTOMO(Aros.

Jnst u3ydenust cocraBa ocHoBHBIX JIOC pa3HbIx mtaMMoB rpuboB poaa Lecanicillium 6su1 ncnonb3oBan
METO/I MacC-CIEKTPOMETPHUECKOT0 ra30BOT0 aHaIM3a. AHAJIN3 IPOU3BOIMIICA C IOMOIIbIO pa3paboTaHHOTO
B MAIl PAH manoraGapuTHOro KBaJpyMoOJBHOTO MAacC-CHEKTPOMETpa C MPSMBIM KalWUIAPHBIM BBOJOM
MC7-200, KOTOpBIil HallEed MIUPOKOE MPUMEHEHHE ISl aHAJIN3a COCTaBa, BBIIBIXAEMOI'O YEJIOBEKOM M JKH-
BOTHBIMH BO3/1yXa, a TaK K€ COCTaBa Pa3JIMYHbIX ra30BbIX cpex [1-5].

Hccnenyemble KylbTypbl TPUOOB BBIPAIMBAINCH B CTEKISHHBIX BHAJIaX €MKOCThIO 20 MJI Ha MUTATEIb-
HOM cpelie ¢ repMETUYHO 3aBUHYMBAIOUIMMUCS KpbIIIKaMU. KpbIIKK YIIOTHSUIMCH CUJIMKOHOBBIMU MEM-
O6panamu. Jlns 3a6opa JIOC memOpaHa B KpbILIKE BHAJIbl IPOKAJIBIBANACH UTJTIOW MEIULIUHCKOrO MINPHIA,
YCTaHOBJIEHHON Ha KOHILIE KallWuigpa, ¢ COXpaHEHHEM repmeTuuHocTH. AHanu3 coctaBa JIOC mpousso-
auics B pexxume on-line. IMocne ynanenust urisl MeMOpaHa BOCCTaHABIMBAla FePMETHYHOCTh BHAIBI, U
KYJIbTYpa MOTJIa UCII0JIb30BaThCs ISl TOCJIEYIOINUX U3MEPEHUH.

beuto mpoananu3upoBaHo 13 IITaMMOB, NMpHHAMICKAIIMX K 7 BugaMm rpuboB poma Lecanicillium.
[IITaMMBl BbIpallMBaINCh NEPUOJAUYECKN B TEUEHHUE IO, U JUIS KaXI0ro IITaMMa IPOU3BOJAMICA aHAIHU3
BoiessieMbIx JIOC 1o Tex nop, moka He BhIChIXald CyOCTparT.

OcHOBHBIMU OOHApPY>KEHHBIMH KOMITOHEHTaMH Ta30BoW (a3pl Haj munenreMm DI ObuIM AMOKCUA yTJe-
pona (5+20 %), xucmopox (0,1+15%), aneron (0,2+12 ppm), nenran (mo 0,5 ppm), ykcycHas KuciaoTa (10
0.15 ppm). Aueton u neHTaH ObuTH O0OHapyxeHbl B coctaBe JIOC Bcex M3y4EHHBIX IITAMMOB, YKCYCHAs
KHCJIOTa - y 5 IITaMMOB, IIPUHAJUIEKAIINX K Pa3HbIM BHJAM, y IPYrUX IITaAMMOB OHA MOSBIAIACH TO3/IHEE,
WM NoNHOCThI0 oTcyTrcTBoBana. Cpenu JIOC HEKOTOPHIX IITaMMOB BIEpBble ObUIM OOHApYyX EHbI TaKue
BEIIECTBA KaK I'eKCaHall, TEKCUJIALETaT, dTHJIALETAT, CEPHUCTBII ras.

Hekoropeie nepeunciennsie JIOC, Takue Kak alleTOH, YKCYCHasl KUCJIOTa U MEHTaH, HAOII0AaIuCh U B
paHee OMYyOJMKOBAHHBIX pe3yJbTaTax XpoMaToMacc-cnekTpomerpuueckux uccienoanuit JIOC apyroro
rpuda Fusarium culmorum [6]. Oanako, rekcaHal, TeKCUIAIeTaT, STHII alleTaT ¥ CePHUCTHII Ta3 ObUIH 00-
Hapy>KECHbI BIEPBBIE.

Pa6ora Bemonnena B8 UAII PAH B pamkax npoekra PO®U No20-016-00241 u rocymapcTBeHHOTO 3a/1a-
Hus 075-00780-19-02 (momep roc. perucrpaunu AAAAA19-119053190069-2) MuHuctepcTBa HayKd U
BBICIIETO OOpPa30BaHMS.
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M3Y‘-IEHME (bMSMOﬂOFM‘-IeCKVIX OoTBEeTOB CEHCOPHbIX CTPYKTYP
HACeKOM bIX-BpeAMTeHeVI CeJiIbCKOro Xxo3siuctea Ha pa3rfiniHble
CTUMYIbl NP NOMOLWN CUCTEMbl MUKPOMaHUNYNMUpPoOBaHUA

C.B. ¢on rpaTOBCKl/Il, B.B. Konenos?, M.C. }KyKOBCKasIZ

1 PD PAH um. B.A. KorenpankoBa, Mocksa, 125009, Moxoas, 11, xopr 7.

2 IP®B PAH, Cankr-IlerepOypr, 194223, np.Tope3a, 44

an. noyma. svetlana.gratowski@yandex.ru

Hacekxowmbie, 6marogapst cBoeMy OOHIIHIO U Pa3HOOOPA3HIO, UTPAIOT KpaifHE BAXKHYIO POJIb B arpoIeHO3ax
(MecTax, Ha KOTOPBIX BEIETCS CEIIbCKOE XO035KCTBO). BpemHbie HaceKkoMble HAHOCAT OTPOMHBINA YPOH Kak
MOCEeBaM, TaK M 3aracaM IMPOJIOBOJILCTBUS Ha ckiagax. C Apyroil CTOpOHBI, XUMUYECKHE CPEICTBA OOPHOBI
MMEIOT MHOKECTBO HEraTUBHBIX d(PPEKTOB - yOUBAIOT HACEKOMBIX-ONBUIUTENCH U SHTOMO(AroB, KOTOPHIS
MOBPEXKIAOT PACTEHHUS WIIM PA3BUBAETCSA HA CTAAWU JIMYUHKUA B IPYTUX HACEKOMBIX, BPEOs PACTEHUSIM.
CeHCOpHBIH amnmapaT U HaOOp BOCIIPUHUMAEMBIX, a TaK)K€ aTTPAKTHBHBIX, PETEIUICHTHBIX M aBEPCHUBHBIX
MEXaHHYECKUX M XUMHUYECKHX CTUMYJIOB JIOCTaTOYHO BujocmenudpudeH. [loaromy nzydenrne paboThl CeH-
COPHBIX OPraHOB COBEPIICHHO HEOOXOAMMO, YTOOBI OIEHUTD, a 3aTeM M CMOJCIIUPOBATh U IIPOTECTUPOBATH
B J1a00OpaTOPUH U TOJIEBBIX YCIOBUAX Harboiee 3 EeKTUBHBIEC CTUMYIIBI U UX KoMOuHarwu [1,2].

JI1s IpOTUBOICHCTBUSL HACEKOMBIM BPEIUTENIM HEOOXOAUMBI (DyHIaMeHTalbHbIe 3HaHUS 00 uX pusuo-
JIOTUU ¥ TIOBEACHYECKUX peakiuax. OaHaKko BBUIY MaJIOr0 pa3Mepa HaCEKOMBIX, BOOOIIE, U UX CEHCOPHBIX
00pa3oBaHMii, B YaCTHOCTHU, U3y4eHUE (DU3HOJOTUN HACEKOMBIX JI0 TIOCTIEIHEr0 BpEMEHHU ObUIO OTpaHHYEHO
OOBIYHBIMH METOJaMHU, TOYHOCTh U TOUYEYHOCTh BO3ACHCTBUS KOTOPBIX HEAOCTATOYHO. JJIsi MTUKBUIAIIUU
JTaHHOTro mpoOena B M3yYEHHWH HACEKOMBIX B MPENCTaBIsIEMOM JOKJAJe BIEPBbIE B MHUpE IpejiaraeTcs
VHUKQJIbHAS (U3NYCCKash TEXHOJIOTHs, OCHOBAaHHAS HA MHKPOMEXaHHMYECKOM YCTPOWCTBA — MHUKPO-
UHCTPYMEHTE, a UMEHHO MUKpo3axBaTe ¢ 3¢ dextoM nmamsatu ¢popmsel (BI1D). Mukpozaxsat ¢ DIID [3] Oy-
JIET 3aXBaThIBaTh MEJIbYAIINE CEHCHUIIBI M3Yy4aeMbIX HACEKOMBIX, 1aBas BO3MOKHOCTh MPEIU3UOHHON MeXa-
HUYECKOU CTUMYJISIIUHU C OJHOBPEMEHHON perucTpanueil Gu3noIorudyecKux OTBETOB.

Pabora HaHO3axBaTta C CEHCHJION Ha HOXKE
KOMapa IoKa3aHa Ha pUCYHKE.
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BrnnsiHue HAaHOKOMNO3MLUMA Ha OCHOBE NPOU3BOAHbIX NIErkKux
dynnepeHoB Ha KyNbTypHble pacTeHUs B 6naronpuATHbLIX U
CTPecCOoBbIX YCNOBUSIX cpenbl UX obuTaHusA
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[ToTpeOHOCTh B IKOJIOTHUYECKH OE30IMAaCHBIX OMOJErpaupyeMbIX MpenapaTtax KOMILIEKCHOTO MOJIOXKHU-
TETBHOTO JICHCTBUS HAa PACTCHHUS JIeTIAeT aKTYaIbHBIM MTOMCK U Pa3padOTKy HOBBIX UX (POPM, U NIEPCIIEKTUB-
HbI€ ICTOYHHUKH TaKUX MPENapaToB — BOJIOPACTBOPUMBIE MTPOU3BOIHBIE QysuiepeHoB. OHU HAXOJAT MpHUMe-
HEHHE B CaMbIX Pa3HBIX 00JIACTAX HAYKH UM TEXHUKH, B TOM YHCIIE B MEIUIIMHE U Ouosioruu. B oTHOmEeHnn
OILICHKH BIUSHUS MPOU3BOJIHBIX (PYIIEPEHOB HA arpo- M AKOCHCTEMBI, UX >KMBbIE KOMIIOHEHTHI, BKIIIOUYas
pacTeHus1, UCCIIEIOBATENILCKUX paboT B IuTeparype umeercs kpaine Maio [1 u ap.]. Lens nanHoii paboThI -
Ha OCHOBE 00OOIIEHMSI TOMYYEHHBIX JTAHHBIX MCCIEI0BAaHUHN MPEICTaBUTh OCHOBHBIE BHISIBICHHBIE OCOOCH-
HOCTH BJIMSIHUS CO3/IaHHBIX YIJIEPOJAHBIX HAHOKOMITO3UIIMM Ha (PUTO TECT-O0BEKTHI B OJArONPHUSATHBIX YCIIO-
BUSIX U NPU IEHCTBUU CTPECCOBBIX (PAKTOPOB aOMOTUUYECKON 1 OMOTUYECKOM MTPUPO/IBI.

[TonmuruapokcuMpoBaHble, KapOOKCIIIMPOBAHHBIE W aMUHOKHUCIIOTHBIC TIPOU3BOHBIE (yuiepeHoB Cep
CHUHTE3UPOBAHBI 110 OJHOCTAAMMHON METOIMKE M3 WHAMBHIYaAIbHBIX (yIIepeHOB, QyIIepeHOBON cMmecH
WA CaH IIPU TIOMOIIM BOJHOTO pacTBopa Ineiaoun u MexdasHoro karanusaropa (TBAH) [2]. Onpenene-
HBI KOHIICHTpAIUH MPpou3BOIHBIX Cgp C MONOKUTETBHBIM 3(P(HEKTOM BIUSHUSA Ha PACTEHUS U Pa3pabOTaHbI
Ha UX OCHOBE KOMIIO3HUIIMH C MaKpO- U MUKPODJIEMEHTAMHU, IPYrUMU (PU3HOJIOTUYECKH coeuHeHusiMu. Hc-
cleoBaHie OMOJIOTUYECKUX CBOMCTB U BIMSIHHS CO3/IAaHHBIX BEIIECTB HAa PACTEHHUS MPOBOIMIN B PEryiu-
pyEeMBIX OJAroNnpUATHBIX YCIOBHUSAX U MPU MOJETUPOBAHUH OKUCIUTEIHHOTO CTpecca, BbizBaHHOro Y D-B
o0ny4yeHueM, AePUIIMTOM MOYBEHHOW BIarv, mecTHIMIaMU (MMHAAKIONpUJ, kKapOeHmasum, riudocar),
¢uTomaroreHaMu, a Tak’ke B MPUPOJIHBIX YCIOBUAX JICHUHIpaJCcKOil 001acTH.

BrisiBnena cnocoOHOCTh CHHTE3UPOBAHHBIX TPOU3BOAHBIX JIETKUX (PYJIEPEHOB U KOMITO3UIIUN HA UX OC-
HOBE TIOBBINIATH HECTICIU(PUIECKYIO YCTOMYMBOCTh PACTEHUM K JIEUCTBUIO YKa3aHHBIX CTPECCOBBIX (haKTO-
POB BCIIEACTBHE CTAOUIU3AlMU PabOThl AHTUOKCHAAHTHBIX CHCTeM, (POTOCMHTETUYECKOTO armapara, aKTH-
BU3AIMK (DYHKITMOHMPOBAHUS TIOTJIOTUTEIHHON M aCCUMUIIMPYIOIIEH MOBEPXHOCTH KOPHEH U JIUCTHEB H
o0orareHus: pacTeHU HeOOXOAUMBIMU SJIEMEHTaMHU MUTAHUS, PETYIAINNA YUCICHHOCTH U aKTUBHOCTHU CO-
NYTCTBYIOIIMX MHKpPOOpraHusMoB [1 u mp.]. B perymupyembix W MOJIEBBIX YCIOBHSX Ha OHMOMOJMTOHAX
OI'BHY A®U ycraHoBleHa MOTEHIMATbHAS BO3MOXXHOCTh CHIDKEHHS KOHIIGHTpAaIMHU (YHTHIMAOB MPHU
MPUMEHEHUN COBMECTHO C aMUHOKHUCIOTHBIMH TTPOU3BOIHBIMU QYJIIEpEHA TIPU COXPAHEHUH BBICOKOW OMO-
norudeckor A(hPEeKTUBHOCTH WX 3alIUTHOTO JeicTBUSA. [loTpeOHOCTH B ycuiieHUH (UTOMPOTEKTOPHOU
(GYHKIIMM KOMITO3ULIMN Ha OCHOBE MPOou3BOAHBIX Cgp CTUMYNIHMpOBAJIa HAC HA MOUCKU Oosee 3 (HEKTUBHBIX
ux (opM U cocTaBoB. [lepCreKTUBHBIMU B 3TOM OTHOIIEHUH, COTJACHO MOJIYYCHHBIM MPEABAPUTETHHBIM
JAHHBIM, MOTYT CIIY)KUTh aHTUMHUKPOOHBIE TN THU/IBI PACTUTEIHLHOTO MPOUCXOXKICHHS, B YACTHOCTH, THOHH-
HBI.

Jlutreparypa

[1] G.G. Panova, E.V.Kanash, K.N. Semenov and other. Sel’skokhozyaistvennaya Biologiya [ Agricultural Biology], 2018, 53 [1].
38-49.

[2] MarenT P® Ha nzobperenne Ne RU 2495821 C2. Crioco6 mosyuenus cmecu ¢yiepenosios / Cemenos K.H., YUapsikos H.A.,
Hawmaz6aes B.U., Keckunos B.A. 2013 Broir. Ne 29.
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Temaruueckue ceccuu Ur-A-1.4y (Rep_0111)

O MexaHusme Pe30HaHCHOro BO3.C|,GV1CTBI/IF| Ha KJ1IeTKU 4YeJioBeKa
Jla3epHOoro nany4vyeHus Marnom MOLLHOCTHU
M.C. Bomomfml, J.b. qupaLHHI/IﬁZ, MI. XOTI/IH3, C.I. HCTpe6OB2, JLJL. Beiinuncon®

! Poccuiickuit opaena TpyaoBoro KpacHoro 3namenu HaydHo-uccienoBaTeabCKUil HHCTUTYT TPaBMAaTOJIO-
run u opronenuu um. P.P.Bpenena,195427 Cankr-IletepOypr, Poccus

2dTU um. A.@. Hodde, Canxr-TlerepOypr, 194021, [Monurexmdeckas, 26
3I/IHCTI/ITyT nuronoruu PAH,194064 Cankr-IlerepOypr, Poccus
a1. nouma: Writeback@mail.ru

B Hammx HegaBHUX paboTax MPOJSMOHCTPUPOBAHA BO3MOKHOCTD YBEIMUCHHUS dKCIpeccun rena col2al,
OTBETCTBEHHOTO 32 CHHTE3 OJIHOTO M3 OCHOBHBIX OEJIKOB BHEKJIETOYHOTO MAaTPHUKCA THATMHOBOTO XPsIla —
kosutarena Il Tuna;-npoucxoasmuii moa Bo3AecTBUEM HU3KOMHTEHCUBHOTO Ja3€PHOTO U3IIyUEHUs JUIMHON
BoJIHBI 0.63 um u MoutHOCTHIO 1.7 mW. Pe3ynbTathl MccieaoBaHus MOTYT HAWTH IPUMEHEHNE B MaJIOMHBa-
3MBHOM JICUEHUU 3a00JI€BaHMI, pa3BUTHE KOTOPBIX CBSI3aHO C MOBPEXKACHUSIMU IMOBEPXHOCTH CYCTaBHOTO
Xpsma.

B nacrosimem cooOlieHre BBIIBUTACTCS TUIIOTE3a, COMVIACHO KOTOPOW MAaJOMOIIHOE Ja3epHOE U3Nyde-
HUEe IIuHOM BONHBI (.63 ym pe30HAHCHO MOTJIOUIAETCS AJEMEHTAaMU CTPYKTYpPhl LIUTOXpoMa aa3 (Ipyroe
Ha3BaHue - nuToXxpoM C OKcHlasza), MaKCUMYM TOJIOCHI MOTJIONMIEHUSI KOTOPOTO MPUXOJUTCS HA 3Ty JUIUHY
BostHbI (Puc.1). 3BecTHO, yTO IUTOXPOM aa3 sBIAETCS CIOXKHON MOJEKYJISIPHOW CTPYKTYpPOM, BCTPOEHHOM
B MUTOXOHJIpUAJIbHbIE MEMOpAHBI, U €r0 MOJEKYJbl UMEIOT HaHO-pa3Mepbl. JlazepHoe H3iIydeHue, Morio-
IIEHHOE HAaHOYACTHUIIEH 3TOTO IIUTOXPOMA, CIIOCOOHO 3HAYUTEIBHO YBEIHYUTh JIOKAIbHYIO TEMIIEpATypy Ha
y4acTKax, B KOTOpPbIE BCTPOCH ATOT LIUTOXPOM, U, TEM CaMbIM, B COOTBETCTBUU C 3aKOHOM AppeHuyca, ak-
TUBUPOBATh BCE XMMHUYECKHE U OMOXMMHYECKHE PEaKIMH, B KOTOPBIA BKIIOYEH ATOT IIUTOXPOM, & TaKXKe
npyrue peakiuu. M, Tem caMmbIM, IpOSBIATH CBOMCTBA (POTOKATANINU3ATOPA, JEHCTBHE KOTOPOTO MOKET MPH-
BECTH K HabOI01aeMbIM S heKTam.

11 1 JluTepartypa

[1] M.C.Boxokun, 1.b.Buepamnuii, C.I'.SIctpedos, JI.JI.beitnuncon, M.T'.
Xorun. KT®. 2020, 90(9)1586.

[2] M.S.Bozhokin et. al. Lasers Med Sci. 2021. doi: 10.1007/s10103-021-
03279-0.

[3] V.S. Hollis et al. Biochim. Biophys. Acta 2003 1607 191.

absorption, normalised

0 L L 1
540 570 600 630

wavelength, nm
Puc.1. Cnektp onTHYecKOro MoriomeHus uroxpoma aa3 [3].
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TemaTuyeckue ceccuu Yr-b-1.5y (Rep_0119)

HepeLLIéHHble I1p06.l19MbI 6MOdJM3VIKVI N NoBepoOYHbIe IKCNepUMeHThbI
C.B. Apaksin’, JLA. EapaHOBa2

! BHIL I'OU um. C.W. BaBuniosa, Cankt-IletepOypr, 199034, bupkesas nunus, 10

2 OTU um. A.O. HNodde, Cankr-IlerepOypr, 194021, [Tonmurexuuueckas, 26

a1. nouma: |.baranova@mail.ioffe.ru

B nepBrie aecatunerns XX Beka B CoBeTckol Poccry BBITIOJIHEHBI MMOHEPCKHUE PaOOThI, OBICTPO MOJY-
yuBIIKEe MupoBoe npusHanue. A.JI. UmwxkeBckuil B Kanyre Ha 0OCHOBE HCTOPMOMETPUUECKUX HCCIIEA0BaHUN
cenan OTKPbITUA B OOJIACTH IeIMOOMOJIOTMH, YCTAaHOBUB 3aBHCHMOCTb MEXIY LHMKJIAMU aKTHUBHOCTH
Connna 1 MHOrMMH siBlieHHsIMUA B O6uocdepe, A.I'. T'ypsuu B Cumdepormnose SKCIEepUMEHTAIbHO J0Ka3ail
HAJINYME «MUTOT€HETUYECKHX JIydei» U BBEN B SMOPUOJIOTHIO TOHATHE OMOJIOTHYECKOro (MopporeHeTnye-
CKOTI'0) TOJISL.

OpHako JaBiieHHe TOCY1apCTBEHHON MICOJIOIMHU MTOCIEPEBOIIIOLIMOHHOIO MEpHoa B cilydae ¢ paboTaMu
A.JL. UmKeBCKOTO M HEIOCTATOYHAsI UyBCTBUTEIBHOCTh ONTHKO-OMOJIOTHYECKUX SKCIIEPUMEHTOB B OIBITAX
A.T'. I'ypBuua npuBeny K KPUTUKE STHX BBIAAIOLIMXCS (HA HAl B3IJISA — C IO3ULUH COBpEeMEHHOH 6uodu-
3UKH) pe3ylbTaToB. B mpakTrke HEOOOCHOBAaHHBIX KPUTHUECKHUX OLICHOK ONIIOHEHTOB TEX JIET, 1a U JI0 MO-
CJIEZIHETO BPEMEHH, MCIIOJb30BaJlach MPOBO3IJIAIIAEMasi aBTOPAMH OPUTMHAJIBHBIX PabOT CHOpaguyuecKas
HEBOCIPOU3BOIUMOCTD MTPOBOIUMBIX OMOJIOTUIECKUX IKCIIEPUMEHTOB, a INIaBHOE (B reIMOOMOIOTHH) — OT-
CYTCTBHME NMOHUMAHHUS MPHUPOJIbI TOrO areHTa COJHEYHO-3E€MHBIX CBA3€H, KOTOPBI OTBETCTBEHEH 3a peak-
IIUI0 OKPY)KaIoUIel cpeabl OOMTaHWs, BKIOYass Ouocdepy, Ha OCHOBHBIC NMEPHOANYECKH BO3HUKAIOIIHE
BpPEMEHHbIE BO3PACTAHUS COJTHEYHO-TE€OMAarHUTHOM aKTUBHOCTH.

[Tocne BKITIOYEHHUSI B COBPEMEHHYIO (DM3UKY COTHEYHO-3€MHBIX CBS3€W B HAIIUX IMyOJMUKausax B 1994 —
2008 rr. [1] mpuHIKMIIHAIEHO HOBOTO (haKTOpa, MOTHOCTHIO OTPAKAIOIIETO SHEPTETHUYCCKUE XapaKTePUCTH-
KU TEKYIIEro YpOBHS UCTUHHOH (B OTJINYUE OT IPECIOBYTHIX 3aMEHSIIOIIMX MHJEKCOB: nsiTeH Ha CouHle U
yucen Bonbda) conHedHoi, a Takke reoMarHUTHOM aKTUBHOCTEH, B BHJI€ COBOKYITHOI'O IPOCTPAHCTBEHHO
BPEMEHHOI'O pacIpeIeIeHNs IOTOKAa MUKPOBOJIHOBOIO M3JIy4€HHUs, UCITyCKaeMoro noHocpepoit 3emiu, Bce
HOIBITKH JUCKPEAUTUPOBATh aHAINTUYECKUE UCTOPUOMETPUYECKHE U MOP(OreHeTHUeCKre UCCIIe0BaHUS
AJL Ymxesckoro u A.I'. I'ypBrya MOkHO KBaJIM(pULIMPOBAaTh Kak HEOOOCHOBAHHBIE. DTO CIEAYET UMETh B
BUJY U IIPU OLIEHKE BAKHBIX OMOPHU3NUECKUX OTKPBITUH B MOCIEAYIOIINE TO/bI:

- OTKPBITUS SIBIEHUS AUCTAHTHOTO MEXKJIETOYHOIO (3JIEKTPOMAarHUTHOIO) B3auMoencTBus mikooit B.II.
Kasnaueesa (1973 r.);

- 0oOHapykeHue OCOOEHHOCTEW B MOBEJEHUM AKTMBHOCTU OMOPACTBOPOB IMPH BBICOKUX U CBEPXBBICOKHX
pa3BeJicHUSIX B BoJocoepxaimux cpeaax mkonamu JKaka bensenncre, 1988, Jlyka MounTanse, 2009/11, u
A .M. Konosanosa, 2009/13.

B noxnane nmpuBoasATCS OOBSICHEHUS PE3YNbTAaTOB MEPEUNCIEHHBIX PabOT HAa OCHOBE pa3BUBAaEMOM Cy-
IPaMOJIEKYISIPHON (PU3MKH accolIMaToo0pa30BaHUs B MOJIe MUKPOBOJH [1-4], a Takke mpeaaraloTcs cxe-
MbI ToBepouHbIX KcnepumMenToB: B [IEPHE (tuna CLOUD, Ho ¢ BBeneHHEeM 001y4€HHOCTH MUKPOBOJIHA-
Mmu); o ['ypBudy (¢ peructpauueil COOTHOLIEHUsI cOHTaHHON sMuccuu B YO n MK-auanazonax [4], a
TaKXe MHIYIUPOBAaHHOTO MHKPOBOJIHOBOTO HM3iyueHHs [4]); mpoBepka BbIBOJI0B Ka3zHaueeBa o poiu reo-
MarHUTHBIX BO3MYLIEHHMH, 3HaKa MEXIUIAHETHOIO MOJS U METAJUIMYECKOI0 3KPaHUPOBAHHS MHUKPOBOJH
(kaxk 1 B ombITax MoHTanse U KoHOBanoBa), B TOM 4uCile C Y4€TOM aHTpONoreHHoro myma (B 1.4. 5G) u
POJIN CTOXaCTHUYECKOTO pe30HaHca.

Jlutreparypa

[1] C.B. ABaksn I eomazcnemusm u asponomus. 2008. 48 (4). 435-442.

[2] C.B. ABaksin Becmuux PAH. 2017. 87 (5). 458-466.

[3] C. B. ABaksiH, JI.A. Bapanosa buogusuxa. 2019. 64 (1). 12-20.

[4] C.B. ABaksH, JI.A. bapanoBa Akmyansuvle eonpocwl 6uonoeuueckoil guszuxu u xumuu. 2020. 5 (4). 680-688.
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TemaTuyeckue ceccuu Yr-b-2.1m (Rep_0200)

Fpa(beHono.qo6Hble yrnepogHblie CTPYKTYpPbl, BbICOKOMHTEHCUBHAaA
noneBas 3JIeKTPOHHAA IMUCCUA U HOBbIWN Knacc NOPTATUBHbIX
PEHTreHOBCKUX annapaTtoB AlA CeNbCKOXO35IUCTBEHHbIX U
Guonornyeckux o6LEKTOB

1, M.A. oasikos’, B.B. TapaKaHOBz, nn. 3aKI/Ip0B1, A.A. Berunos

! HALDIIT PAH npu CIIGI'YT um. M.A. bonu-bpyesuua, Cankr-IlerepOypr, 193232, np. BonbiieBukos,
22, k.1

2 3anaguo-Cubupckoe oraenenne Mucruryra neca um. B.H. Cykauea CO PAH, HosocuGupck, 630082,
yi1. XKykosckoro, 100/1

an. nouma: g.fursey@gmail.com

B nmoknane u3nararoTCs MPUHIMIBI ¥ BO3MOXKHOCTH CO3JaHHS HOBBIX aBTOHOMHBIX IMOPTATHBHBIX HM-
MyJbCHBIX PEHTTEHOBCKUX YCTPOWCTB IS PEIICHHMS 3a1a49 JIECOBOJICTBA, PACTEHUEBOACTBA H CEITLCKOTO XO-
3sicTBa [1], [2].

[MpuBoautcst mnroctpanus 3pGEKTUBHOCTH 3TOW METOAWKH JUIS PEUICHUS 337ad U3yYEHHs CTPYKTYPHI
pacTeHuii, KauyecTBa 0OOBEKTOB, UX ACPEKTHOCTH, COXPAHHOCTHU U T.1. PeHTreHorpaMma cruia aepeBa npu-
BeAcHa Ha Puc. 1.

Puc. 1. M306pakeHne rogOBBIX KOJIEI Ha CITHIIE IepeBa

Kak MoxHO BUAETH, N300pa’K€HNE TOJIOBBIX KOJIEI, PETUCTPUPYEMOE C IMTOMOIIBI0O PEHTIEHOBCKON TEX-
HUKH, OKa3bIBAE€TCS HAMHOTO 00Jiee KaueCTBEHHBIM, Y€M 3TO BO3MOXKHO MONIYYHUTh 0€3 CHEeIUalbHOM MONH-
POBKH cITiIIa iepeBa 0ObIYHBIM (OTOTpahpuIecKiM METOIOM.

B 3akmroueHnn aBTOpBI MPUHOCAT TMIYOOKYIO OaromapHocTh akal. B.A. JlparaBieBy 3a HHUIIMMPOBAHUE
NAHHEIX UCCIIEIOBAHUN.

Jlutreparypa

[1] T.H. ®ypceit, M.A. Tonsikos, A.A. Berunos, M.W. 3akupos, A.A. TTogsiMckuii, A.A. SIky0. PagnoTexHiKa U DIICKTPOHHUKA.
2017.T. 62. N 8. 782-786.

[2] Fursey G.N., Ch.11 in: Modern Developments in Vacuum Electron Sources. P. 529-546 / Ed. by Georg Gaertner, Wolfram
Knapp, Richard G. Forbes. — Springer International Publishing, 2020. 597 p.
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Temaruueckue ceccuu Yr-b-2.2y (Rep_0124)

HoBble meToanyYeckme noaxoabl npu nposeaAeHNN Npeun3noHHbLIX
JKCnepnmMeHToB Ha 3epHOBKaX nuweHuubl U A4MeHsA C NTOMOLbIO

MSArKosly4eBon MUKPOMOKYCHOMU peHTreHorpadum
M.B. Apxunos, H.C. Ilpusarkus, JLIL. I'ycakoBa, II.A. H{ykuna, H.H. ITorpaxos, }O.A. Trokanos
C3LIIIO - CIIb ®UIL[ PAH

Bonee rmy0okoe MOHMMaHUEe MEXaHU3MOB HAPYIICHUS CTPYKTYPHOH 1IETOCTHOCTH 3€PHOBKH Ha Pa3jiny-
HBIX 3Tarax MpOM3BOJICTBA U XpaHEHHsI 3epHa TPeOyeT AeTaIbHOTrO ONMMCAHHS BO3ZHUKAIOIIMX TIPU 3TOM pa3-
JMYHBIX TUTIOB CKPBITHIX 1€()EKTOB M aHOMAIMK U TIOUCKU BO3MOXXHOCTEH KOPPEKTHPOBKH arpoTEXHOIOTHIA
JUTSL IOJTYYCHUS 36pHA C MUHUMAIIbHBIM YPOBHEM CKPBITOH TPaBMUPOBaHHOCTH.

B HacTosiee Bpems UCIob30BaHue TpreMa (Pa30KOHTPACTHON PEHTTeHOrpauu MO3BOJISIET BBISIBUTH U
PaHKUPOBATh CKPBITHIC e()EKThI U AHOMAJIMH 3apobiiia. [[puMeHeHne IpoeKIIMOHHON peHTreHorpadun u
MHUKPOTOMOTpauu MO3BOJSET OLEHUTH Tonorpaduyueckre 0ObeMHbIE XapaKTEePUCTUKH U CTEIEHb IOBpe-
YKJIGHHOCTH 3apoJibilia ¥ dHaocepMa. KoMITJIEeKCHOe MCIIOb30BaHUE JTAHHBIX IPUEMOB B COBOKYITHOCTH C
TPaJUIIMOHHBIM MOP(HOMETPUYECKHMM METOAOM JIaeT BO3MOXHOCTH OIICHUThH Oojiee TOYHO (PYHKIMOHATb-
HYIO POJIb PA3JINYHBIX THIIOB J1e()EKTOB.

Ha »stoii ocHOBe pa3paboTaH anropuTM OTOOpa OMOJOTHYECKH TMOJHOIICHHBIX 3€PHOBOK Ha MpUMEpE
MIICHUIIBI M STYMEHS JIUISl UCIIOJIb30BaHMsI OJIHOPOTHOTO BBIPOBHEHHOI'O CEMEHHOTO MaTepHaja B MPelu3u-
OHHBIX JKcrepuMeHTax. OH BKIIFOYAET B Ce0s CIICIYIOIINE JTAIIbI:

- U3MEPEHUE JUTHHBI, IIUPUHBI U TOJIIIUHBI UICXOTHBIX BO3YIIHO- CYXUX CEMSIH,

- OTIpeIeICHNE PEHTTeHOTpadUIeCKUX MMOKa3aTeNe 3epHOBKH;

- U3MEPEHUE BCXOXKECTH U POCTOBBIX MTOKA3aTEIICH MPOPACTAOIINX CEMSIH,

- YCTaHOBJICHHC KOppCJ’ISIIII/Iﬁ MCKAY BBIABJICHHBIMU CKPBITBIMU I[e(beKTaMI/I U POCTOBBIM ITOTCHIHMAJIOM
CEMSIH.

Takum 00pa3om, MPeaIOKEHHBIE HAYYHO-METOJIMYECKHUE MOAXO0Abl o0ecreyaT BO3MOKHOCTh MPUMEHE-
HUSI METOJIOB peHTreHorpaduu Ui NPUKU3HCHHBIX UCCIICI0BAaHUI HA YPOBHE IEJIOCTHOTO PACTHTEIBHOTO
JKUBOTO OpPTraHU3Ma, B JAHHOM CJIydae, CEMsIH.
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TemaTuyeckue ceccuu Yr-b-2.3y (Rep_0159)

I'IpumeHel-me ceBetoaunogHoro UK MUWUHUCNEKTPOMeTpPa AlA KOHTPOIJIA
KayecTBa CeJIbCKOXO35IMCTBEHHOMN NPOAYKLUMU

H.JI. CTOHHOBl, K.B. Ka.]'II/IHI/IHal, K.B. Z[L;IKOHOBZ, B.A. KJ‘II/IHKOBg, A.B. Ilep}l;1e151’2‘4

1000 Muxkpocencop Texnonomku, Cankr-IlerepOypr, 194223, yn. Kypuarosa, 1. 10, mut. A

2 OTU um. A.O. HNodde, Cankr-IlerepOypr, 194021, yu. [lomurexuuueckas, 1. 26

3 CIIGIY, Cankr-IlerepOypr, 195251, yn. Ilonurexuudeckas, 1. 29.

* BoeHHAs aKafeMusl CBSI3H HM. Mapmrana Coserckoro Coro3a C.M. byaennoro, Cankt-IlerepOypr,
194064, Tuxopeukwui p., 1. 3.

on. nouma: chernyaevav@yandex.ru

B mocnennee Bpems passurue undppakpacHoi (MK) crekrpockonuu [1] HanpaBieHO Ha CO3AaHUE TOP-
TAaTUBHBIX MPUOOPOB ISl MPOBEACHUS SKCIPECC-AUATHOCTUKU PA3IUYHBIX MaTepuajoB. AKTyaJIbHbIM B
HACTOsIIEe BpeMs sIBIsETCs pa3paboTKa METOJ0B M KOMITAKTHBIX MPHOOPOB I MOHUTOPUHIA KadyecTBa
MULLIEBON Npoaykuuu. B 3toit cBs3u, ceeroaunoanbii MK MuHHCIEKTpOMETp MPOU3BOACTBA MUKpPOCEHCOP
Texuosnomku [2] MO3BOJSIET 32 CUMTAHHBIC CEKYHJIbI MOJIydaTh XapaKTEPUCTHKH HUCCICIyeMOro MaTepHraia
Ha 3KpaHe KOMITbIOTEpa B BUJIC rpaduka 3aBUCUMOCTH KOd((PpHUIMEHTa OTPaKCHHSI OT JTUHBI BOJTHBI B CIICK-
TpanbHO# obmactu 1,3 — 2,4 mkM. [laHHas 001acTh MPEACTaBISET BBHICOKYIO MPAKTHYECKYI0 3HAYUMOCTD
JUTSL aHAJIM3a BIIAYXKHOCTH CBHIMMYYUX MPOIYKTOB MUTAHUS, IOCKOJIBKY OXBAThIBACT JIBE OCHOBHBIE MOJIOCHI T10-
TJIOMIEHUS BOJIBI ¢ MaKCUMyMaMu okojio 1,47 u 1,95 mxm [3].

Ha puc. 1 nmpoaemMoHCTprUpOBaHa BO3MOKHOCTh SKCIPECC-aHAIN3a BIAKHOCTH 4asi. MI3MepeHus: nmpoBo-
JIACH KaK C 4YaeM B MakeTe U3 GUiIbTPOBAIBHON OyMaru, Tak M C 4aeM B BUJE POCCHINHU. 3a «CyXOi» MpHu-
HUMAJICsL 00pa3ell, U3MEPEHHBIN HEMOCPEICTBEHHO MOCIE BCKPBHITHS yIakoBKH. OcTaiabHble 00pasiibl Mpe-
HaMEPEHHO 00pabaThIBAIUCh BOJOM.

Pacuer BiaXHOCTM NPOBOAWICSA MO CIEAYIO-
q et popmyse:
Yaii B nakeTukKe @ = [Myz0(1 + — )]/m'

Myaii cyxoit
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r7e M OpeacTaBiIsieT cOO0H CyMMapHYyI0 Maccy
CyXOro 4as, BOABI M IAaKeTHKa U3 (QUIBTpO-
BaJIbHOM Oymaru.

Ha npumepe 4asi mpoBeIEHHBIM IKCIEPUMEHT
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Yait BpacCbinHyio JIEMOHCTPUPYET BO3MOYKHOCTh HMCIOJIb30BAHUS

59 CBETOJHOJHOI'O K MUHHUCIICKTPOMETpA JIA

# 10 9. Yo SKCIIPECcC-aHallM3a BIAXKHOCTH Pa3HOOOPA3HBIX

25 NPOAYKTOB IHUTAaHHA, IMOCEBHOI'0O MaTcpualia,

20 % KOPMOB Ul KMBOTHBIX M Jp. Xopouias BOC-

65 NpOU3BOAUMOCTL IOJYYCHHBIX PE3YJIbTATOB

1214 16 18 2 22 24 26 MO3BOJIIET ~ pAacCMaTpuBaTh  MCIOJb3yEMbIN

A/INHA BOJTHBI, MKM npuOOp Kak KOMIIAKTHOE pelleHHe /Ul aHaIn3a

Puc. 1. CriektpanpHbIe 3aBHCHMOCTH KO3 PHUIIIEHTA OT- BJIQ)KHOCTH NPOAYKTOB KaK Ha CKiIaJax, Tak M
paxxeHus Ui o6pasuos yepHoro vas "Greenfield English Ha IIPOU3BOACTBE.

edition” BpacchInHyO (TeMHBIC CHMBOJIBI) U 9ast B MaKe-
THKe (CBETJIbIE CUMBOJIBI). BIaXKHOCTh MPOIyKTa yKa3aHa

Ha pHC.

Jlutreparypa

[1]. Jlauac6epr I'.C. Onruka. Yue6. mocobue: Jis By30B. 6-¢ 3., crepeot. M.: ®usmariut, 2003.
[2]. www.lmsnt.com [DneKTpOHHEIH pecypc].

[31. www.hitran.com [DiekTpoHHBIH pecypc].
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TemaTudeckue ceccuu Yr-b-2.4y (Rep_0163)

HOpMaTI/IBHO-I'IpaBOBbIe n MmetTogos§iorn4yeckme OoOCHOBbl KOHTPOIJIA
Ka4vyecTBa 3epHa pa3HOro uesfneBoro Ha3Ha4yeHus

IO.A. Twkanos, M.B. Apxunos, T.A. Jlanunosa, E.A. Konamenkon

C3UIHIO-CIT6 ULl PAH

O060011ast OTy4YEeHHbIE SKCIEPUMEHTAIbHBIE PE3YJIbTAThl [0 OLEHKE CBSI3U CKPBITON MOBPEXICHHOCTH
3€pPHOBKHM C IIOCEBHBIMU M TE€XHOJIOTMYECKUMU XapaKTEPUCTUKAMM 3€pPHA PA3HOIO LEJIEBOIO HA3HAYECHUS,
clleflyeT OTMETHUTb, YTO IpHU JeHU(PUPOBAHUN PEHTI'C€H CHUMKOB JUIsl IPOJIOBOJIBCTBEHHOIO U (DypakHOTO
3epHa IPUOPUTETHBIMU SIBJIAIOTCS 1e(EKThl 3apoAbIIlia U SHAOCIEPMA, a Ui 3€PHA, UCIOJIb3yEMOr0 B MY-
KOMOJIBHOM NMPOMBIIUIEHHOCTH - 1€()eKThI SHI0CTIEPMA.

ITpu 5TOM cienyeT BBIACIUTD CIEIYIOIINE OJI0KECHUS:

- U(pPOBBIE PEHTTeH-00pa3bl 3epHA NPU MX KOMIIBIOTEPHOW 00pabOTKE MO3BOJSIIOT M3BJIEUb KOJIHYE-
CTBEHHYIO M KaueCTBEHHYIO MH(OpMAIUIO O CTPYKTYPHOH LIETOCTHOCTH 3€pHOBKHM U €€ HapyUIeHUAX NpU
IIPOMBILUIEHHOM IIPOM3BOJICTBE CEMEHHOI'O M 3€PHOBOI0 Marepuajga U B KOHEYHOM UTOrE IEPEUTH OT UH-
TYUTUBHO-3MIIUPUUECKOT0 aHAIN3a N300paKeHHs K 00BEKTUBHO U3MEPEHHOMY;

- CYIIECTBEHHBIM IPEUMYIIECTBOM U (PPOBOI peHTreHorpaduu nepes SKpaHHO-TIIEHOYHBIM ITPOLIECCOM
SBIISIETCS IIPOCTOTA M CKOPOCTH MOIY4EHUS N300paKEHMs], a TAKXKE BO3MOXKHOCTh XpaHeHUs1 HH(POpMalLlUU B
U(PPOBOM BUIE O3BOJISIET CO3/IaTh JIETKOAOCTYITHBIE PEHTTEHOBCKHUE apXHBHI;

- HOBBIE KOJINYECTBEHHBbIE (OpMBbI 00paOOTKHM MH(POPMALMK OTKPBIBAIOT IIMPOKHE BO3MOXKHOCTU CTaH-
JapTU3AIMH TOTYYCHUsT N300paKeHUI, HOPMUPOBAHUS PA3JIMYHBIX BUJIOB CKPBITHIX E€(PEKTOB;

- MIPEJICTABISACTCS BaKHBIM, YTO METOJI PEHTreHorpaduu CTaHJapTU30BaH U ero 1udposas Moauduka-
1S SIBJISIETCS] TMOHEPHOM OTEYEeCTBEHHOM pa3pabOoTKON B CEMEHOBECHUH U CEMEHOBOJICTBE.

B npaktuueckom 1iane pa3paOoTaHHBINA CTaHAAPT IOCHE 1aCT BO3MOKHOCTh ITPOU3BOAUTEINSAM CEMSH U
3epHa:

- o0ecreynTb OTKPBITHIM JOCTYH B peskuMe online K pe3yibTaTaM 3KCIIEPTHOM OLIEHKH 3epHa ;

- pa3paboTaTh HOBBIM BHJ YCIYT B 3€pPHOBOM IIPOM3BOJCTBE AJIsi oOecreueHus: HHPOpMHUpPO-
BaHHOCTHU IPOU3BOJUTENIEH U MOTpeOUTENEe ceMsH U 3epHa 00 MX XO3SIMCTBEHHOM MPUTOJHOCTU U BO3-
MOJKHBIX IIPUYMHAX CHUKEHUS BCXOXKECTU CEMSH M TEXHOJIOTMYECKHX XapaKTEPUCTUK IPOAOBOJIBCTBEHHO-
ro u ¢pypaxxHOIro 3epHa;

- IPEMIOKUTh MPUEMBI KOPPEKLIUU IPUMEHSAEMBIX arpOTEXHOJIOTUN B LENIAX TOBEACHUS 110
MUHHMMYMAa CTEIIEHU CKPBITOM TPaBMUPOBAHHOCTH U BBIITOJIHEHHOCTH ITOJY4Y€HHOI'O 3€pPHOBOIO U CEMEHHOTO
MaTepuana;

- HOBBICUTh YPOBEHb T'apaHTHPOBAHHOI'O MPUOOPETEHHs] BBICOKOKAYECTBEHHOI'O 3€pHA, YTO
00eCreynT 0TEeYECTBEHHOMY 3€PHOBOMY XO3sICTBY BBICOKYIO KOHKYPEHTOCIIOCOOHOCTh HA MUPOBOM PBIHKE
3epHa.
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OpnHol U3 TTIaBHBIX CTPATErMYECKUX 3ajay, HAIlEJICHHBIX Ha HaydHOE oOecIriedeHne MPOU3BOJICTBA BBICO-
KOKAQ4eCTBEHHOH PaCTUTEIbHOM MPOAYKIUH, SBISETCS YCOBEPIICHCTBOBAHHE CEMEHHBIX arpOTEXHOJIOTHIA, C
Y4ETOM PETHOHAIBHBIX ACIEKTOB MPUPOAHO-KIMMATHYECKUX YCIIOBHH, a TAK)Ke JEHCTBHS JIMMHUTUPYIOLTHX
(aKTOpPOB PKOTCHHON M TEXHOT€HHOW Mpuponbl. Takoi MoAxol crmocoOeH 00ecreYnTh B YCIOBHSIX IPO-
MBIIIIEHHOTO CEMEHOBOJICTBA MTPOU3BOJICTBO BHICOKO KOHIUIIMOHHBIX XO3SIHCTBEHHO MOJHOICHHBIX CEMSH.

Haquoe obecneueHne IIpHU 5TOM OPHUECHTUPOBAHO HA ITPOBEACHHUEC OIICPATUBHOI'O MOHUTOPHUHI'a KAY€CTBA
CEMSH BO BCEH TEXHOJOTHMYECKOM OCII0OYKE OT CEBaA 40 HOIlpa6OTKI/I " XpaHCHUA CCMCHHOI'O MaTcpuajia, 4To
SIBIISICTCS BAKHCHIITM YCJI0BUEM PCHICHUA MMOCTaBJICHHOMN 3aJa4u.

B oTeuecTBEHHOM CEMEHOBOJICTBE, HA HAIll B3IV, 0 CUX IOP YAEISETCS HEAOCTATOYHO BHUMAaHUS BbI-
SABJICHUIO U aHAJIN3Y BJIMAHUSA CKPBITBIX I[e(beKTOB W aHOMAaJIni CCMsH, KOTOPBIC BOZHUKAIOT B JOCTATOYHO
0OJIBIIIOM KOJIMYECTBE B YCIOBUSIX MPOMBIIIIEHHOTO TPOU3BOJICTBA.

B PE3YIbTAaTEC, KaK IIPaBUJIO0, IPOU3BOACTBCHHBIC ITAPTUHU CEMAH UMCHOT BBICOKYIO JOJIFO BHYTPCHHUX (,I[O
90 %) nedexToB TaKuX, KaKk TPEIIMHOBATOCTh, CKPBITOE MPOpPACTaHUE, TIOBPEKACHHOCTh TPUOaMH, HACEKO-
MBIMHU U T. A., OTpULATCIIbHO BJIMAIOIIUX HA UX XO3HI>1CTBCHHy10 INPUTOAHOCTD.

Pemenue 3agaun o yBEIMUYEHUIO JOJIM NAPTUH CEMSH ¢ MUHUMAJIbHBIM YPOBHEM CKPBITOW TPaBMHUPO-
BaHHOCTH B MacIlTabax CTpaHbl 1 PCTMOHOB Tpe6yeT pa3pa60TKH K UCIIOJIB30BaHHUA «MaJAIInX» CCMCHHBIX
TEXHOJIOTMI HOBOT'O THIIA.

Kak nmoka3siBaroT PE3YyIbTAaTbl MHOTOJICTHUX I/ICCJ'Ie,[[OBaHI/II‘/'I, C 33,[[8.‘16171 BBIABJICHUA I[C(beKTOB CECMCHHOI'O
MaTepuaia HaWIydIIuM o0pa3oM «CIPaBISAETCS» PEHTreHOrpauuecKuid METOJ, KOTOPBIM MO3BOJISET, HE
pa3pyuias 3¢pHOBKY, BU3YyaJIU3UPOBATH ,Z[e(beKTBI CCMSIH pa3J'II/IqHOI71 BCJINYHNHBI, q)OpMBI, a TaKK€ OLICHUTD
IUIOTHOCTH PA3JIUYHBIX CTPYKTYP (HOPMOOOPA3YIONIMX OPraHoOB 3epHOBKH. [1]

B O6H.[CM cjIyduace I_[I/I(l)pOBaH peHTFCHOFpaCI)I/ISI o0ecIreynuBaeT OIICPATUBHYIKO KOJIMYCCTBCHHYIO OLCHKY
HaJIM4YWs TOJIHBIX, IIYIUIBIX U TPABMHUPOBAHHBIX TEPMOMEXAHUYECKUMH BO3JICHCTBUSIMU CEMSH, a TaKkKe
CCMAH C DH3UMOMMUKO3HBIM UCTOIICHHUEM U 3apa’KCHHOCTHIO HACCKOMbBIMHU.

B nepcrektuBe pa3pabaThiBa€Mblil OTEUECTBEHHBIM IMPPOBOM PEHTTEHOBCKUI METOJ H3KCIpecc-
KOHTPOJII Ka4CCTBA CECMAH U JUAIHOCTUYCCKAs aIlraparypa Io3BOJIAT pellaTh 3aa4u TCCTUPOBAHUA, MOHU-
TOPHHTA KaueCcTBa CEMSH, a TAaK)Ke KOPPEKIIMU MPUMEHIEMBIX arpOTEXHOJOTHUN C IeNIbI0 00ecreueHnus MU-
HUMAJIbHO BO3MO’KHOTI'O YPOBH CKpBITOfI ,I[C(l)eKTHOCTI/I HapTI/II\/’I CCMH.

Ha ocHOBe 3KCriepuMEHTaIbHBIX JTAHHBIX, MOJYYEHHBIX IS CEMSIH CEIbCKOXO35MCTBEHHBIX PACTEHUM,
pa3paboTaH HalMoHaNbHBIA cTaHnapt «L{udpposas penTreHorpadus ceMsiH», KOTOPBIA CTaHET BaKHOW 3a-
KOHOJIATEIIbHOM 0a30ii, TI03BOJISIONICH PEryIMpOBaTh Ka4eCTBO MPOU3BOICTBEHHBIX MAPTUi 3epHa. [2]
Jlutreparypa
[1] M. B. Apxunos, H. C. Ipusitkun, JI. I1. ['ycakoBa u ap. PEeHTTeHOBCKHE KOMIIBIOTEPHBIC METOMIBI HCCICIOBAHUS CTPYKTYP-
HOH 1esnoctTHocTH ceMstH. XKypran Texundeckoid pusuku. 2019. Tom 89. Beim. 4. C. 627-630.

[2] M. B. Apxumnos, 0. B. Ilnyraraps, H. C. Ilpusitkun, A. M. Manesko u ap. PenTreHorpadus B IpOMBILIICHHOM CEMEHOBOI-
crBe. Tpynst KybaHckoro rocyaapcrseHHoro arpapaoro yHusepcutera. Ne 84. 2020. C. 48-60.
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Ha cerogns Bo MHOTHX paboTax Te€HETUKO-CEIEKIIMOHHON HAMIPABJICHHOCTH MOKa3aHo [ 1], 9to Headdek-
TUBHO U3y4aTh B3auMozelcTBue reHotun — cpeaa (BI'C) y pactenuii Ha MOJEKyISIpHOM ypOBHE, TaK KakK Ha
HeM 3¢ dext BI'C GeccienHo ucue3aer, sBIsICh IMEPHKEHTHBIM CBOWCTBOM, BO3SHUKAIOIIUM MIPHU B3aUMO-
JeMCTBUU MPOTYKTOB I'€HOB C JIAOMJIBHBIMU B T€YEHUE CYTOK, HEJENIb, MECALEB JIUMUTUPYIOLIMMHU (aKTO-
pamu cpenbl. Takue uccrieqoBaHusT HEOOXOAUMO MPOBOAUTH JUIsl Oosiee BBHICOKMX CHCTEMHBIX YpPOBHEH, a
MMEHHO Ha CIIEAYIOIUX CTYNEHSAX OpraHu3alyM >KM3HU — OPraHU3MEHHOM, IOIYJISILIMOHHOM, 3KOJOTNYe-
ckoM, (uTorieHoTnueckoM. Kak ObLJIO 1MOKa3aHO B HUTHPYeMOil jutepatype [1], camblii MOIIHBIN «pbIyar»
HOBBILICHUS NTPOJYKTUBHOCTU M ypoxkas pacTeHud — BI'C — HEBO3MOXHO OTCIEINUTH Ha MOJIEKYJISPHOM
ypoBHe. CieoBaTesbHO, 3HaHUE MOJIEKYIISIPHBIX CTPYKTYp reHoMa 0€3 3HaHUSl JUHAMHUKHU JTUMUTHPYIOLIUX
(akTOpOB Cpebl U B3aUMOJICHCTBUS C HUMHU MPOJYKTOB I€HOB HE CIIOCOOCTBYET CO3/IaHUIO BBICOKHMX TEX-
HOJIOTMH DKOJIOTO-T€HETUYECKOTO ITOBBIICHUS TPOAYKTUBHOCTH U ypoXKas pacTeHui. HakorineHHblii Mupo-
BOM OIBIT [TOKa3bIBAET, UTO OBICTPHIE METO/bl U3MEPEHHI IPU3HAKOB y PACTEHUH, JAAIOIIHe LEJOCTHYIO Xa-
PaKTEpUCTUKY CIIOKHOW TUHAMUYECKOU cucteMe (MMeHHO TakoBo# siBisiercs BI'C), moryT ObITh CO31aHBI
yTeM MEXIUCLUIUTMHAPHBIX [TOJIX0A0B, B IEPBYIO OUEPE/lb C HOMOIIBIO (PU3NYECKUX METOJIOB U3MEPEHUH.

B nannom pokimane mpesjaraercs MCHOJIb30BaTh METOJ CHEKTPOCKONUU MHILTUMETpoBbiXx (MM) BoIH,
KOTOPBIIl OUYeHb YyBCTBUTENEH K U3MEHEHHIO BOJOCHAOKEHUS TKaHel pacTeHus. OcOOEHHOCTBIO 3IEKTPO-
MarHuTHbIX BoJH MM nunamnasoHa siBiSieTCsl Upe3BbIUaliHO BBHICOKOE MOIVIOIIEHNE 3JIEKTPOMAarHUTHBIX BOJIH
9TOro auanasoHa Bojoil. Ilornmomenue B cBoOoHON Boje coctaBisgeT 6onee 20 ab/mMm, Gonblie yeM BO
Bcex cpenax Ha 3emute. [loaTomy ¢ momormbo MM BOJTH MOXKHO (PMKCHPOBATh Majble H3MEHEHHUS COJIepKa-
HUS BOJBI B CaMBIX Pa3IMuHBIX cpenax. M3MeHeHue cojep:kaHusi BOJbl OYAYT BbI3bIBaTh U3MEHEHHE KOM-
IUIEKCHOW JMAJIEKTPUUYECKOM MPOHUIIAEMOCTH € =¢g1t+€7 cpebl. KoMIiekcHas uanekTpuyeckas MpoHUIlae-
MOCTb MOXET ObITh U3MepeHa MeTofgamu MM crnekTpockonuu. M3MeHeHue € cpesibl B CBOIO O4epeab U3Me-
HSET MOTJIOUICHNE B HEMl, a TaKkKe KOMIUIEKCHBIH KO GUIMEHT OTpakeHHus I oT ee moBepxHocTH. M3mepe-
HUe I He TpeOyeT MPOHUKHOBEHUS B CPEy, T.€. BJISETCS HEMHBA3UBHBIM. T0O €CTh, MpeasiaraeMble METOIbI
ABIIIOTCS, C OJHOM CTOPOHBI, HEPA3PYLIAOUIMMH, U C MOMOIIBIO HUX MOKHO ITPOBOAMTH NPUKU3HEHHBIE
U3MEpEHUs], C JPYroil CTOPOHBI, Ha 0OCHOBe MM CIEKTpOCKONMM MOKHO CO3/1aTh METO]Ibl, paboTaroIye B
pexuMe peaabHOro BpeMeHH [2].

Jlureparypa

[1]AparaBues, B. A., Maxkaposa, I'. A., Koderos, A. A., Kouepuna, H. B., Mupckas, I'. B., & CunsiBuna, H. I'. (2011). Hexoro-
pBIe 3a1aun arpoU3NIEecKOro 00ECIeYeHNs CEJIEKIIMOHHBIX TEXHOJIOTUH Il TeHEeTHYECKOTrO IMOBBIIICHUS NMPOAYKTUBHOCTH U
yposkasi pacteHuil. Arpodusuka, 1, 14-22.

[2] V.V.Meriakri. «Millimeter wave aquameter.» - 2000 Material Research Society Spring Meeting, Symp AA.Paper AA2.6, San
Francisco, USA, April 2000.
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Hayunoe oOecriedyeHnre KOPMOIIPOU3BOJICTBA SIBISIETCS CTPATErMUECKUM HAMpPaBIEHUEM B Pa3BUTUU
CENIbCKOTO XO035HCTBa, TO3BOJISIONIUM 00€CIIeYnBATh: a) KOPMa — JKHUBOTHBIM; 0) IUIOI0POINE — TOYBAM;
B) YCTOHYMBOCTb — arpoyiagamadTam; T) IpoI0BOIbCTBEHHYIO O€3011acHOCTH - Poccuu.

bopmieeuk CocHoBckoro (BC) oGnamaer orpoMHO# OroMaccoii, ObICTPO Pa3sMHOXKAECTCS U OTIMYACTCS
O6orarelM OMOXMMHUYECKHM COCTAaBOM, YTO IMOATAJKHBAET K MOMCKY HOBBIX BO3MOXHOCTEW MCIOJIB30BAHUS
ero bmomaccsi [1,3].

OKCHEpUMEHTAJIbHBIE U SIUJAEMHOJIOTMYECKUE HCCIEA0BAHNUS CBUAETEILCTBYIOT B I0JIb3y PEaIbHOTO
MOBBILICHUS PUCKA Pa3BUTHS CEPbE3HBIX 3a00JIEBaHUI y UeJIOBEeKa 3a CUeT MOMAaJaHusl C MPOJYyKTaMH MHUTa-
HUS, TUTHEBOU BOJOW U IIPU HEMOCPEICTBEHHOM HCIOIb30BAaHUU B CEJILCKOM XO35HCTBE IMIMPOKO MPUMEH sI-
€MBIX B HACTOSIEE BPEMsl B CTpaHe TepOMIIMAOB CIUIOIHOTO ACHCTBUS, coAep)amux riaudocar, U sB-
JSIOUINXCS OCHOBHBIM CPEACTBOM yHUUTOKeHus cuny3uit bC [2].

[{enbto paboOTHI OBLIO ONMPEAETUTH C YYETOM COBPEMEHHBIX Hay4YHBIX Mmo3HaHuit mecto bC B OGuoreHose
COBPEMEHHOM sKocucTeMbl. Ha sKkcriepuMEHTaNbHBIX YCTAaHOBKAaX ONpEAENeHbl U HCCIIEI0BaHbl MOTEHLH-
anbHble TYTH 3((HEKTUBHOIO HCIOJIB30BaHUS Ouonoruyeckux ocobenHocteit bC B x034iicTBeHHON aes-
TenbHOCTH [4,5].

Jlureparypa
[1] N.®. Campimuposa // Bopmesuku ¢mopsr CCCP — HoBble KOpMOBbIe pacteHus. / Jlenmnrpaa. Hayka. JleHuHrpamckoe
oraenenue. 1984.

[2] Swanson NL, Leu A, Abrahamson J, Wallet B. Genetically engineered crops, glyphosate and the deterioration of health in the
United States of America. J. Organic Systems 2014, 9:6-37.

[3] Kougpateee M.H., JlapuxoBa C.H., Bbymapun C.H., /®PusHoiaoro-mMopQpojoruyeckiue MEXaHH3Mbl HHBa3HBHOTO
npoHuKHOBeHHs OopmeBuka CocHoBckoro {Heracleum sosnowskyi Manden) B Hemcmons3yeMble arpodKocucTeMsbl. / M3BecTus
TCXA -2015 - 2. C. 36-49.

[4] A.H. UBarkuH, A./l. Hexmronos, H.A. 'opOyHoBa 1 ap./ BruoTommeo u3 Bo300HOBISAEMOTO CHIPHS: TIEPCIIEKTUBBI MPOU3BO JI-
ctBa 1 notpedienus u np. Bectuuk MI'YJI — Jlecnoii Becthuk. 2008. 6. C. 91-96.

[5] A.T. T'opoxos, M.I. badypuna, A.H. UBaukun, O.I1. IIpomuna. // )Kuakoe OHOTOILIMBO M3 PACTUTEIHHOTO W KHBOTHOTO
chIpbsi. TexHU4YecKue u SKOHOMHUYecKue acriekTsl./ JlecHoit Becthuk. 4. 2010. C. 74-78.
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Panee B paborax [1, 2] uccienoBaauch TEPMOIICKTPHUCCKUE U TEPMOIIEKTPOKMHETHUECKHE CBONCTBA
KUJKOCTEH MOJIEIbHBIX UYEJIOBEYECKON KpOBU. B KauecTBe TAaKOBBIX BBICTYNAIA MEAMIIMHCKHA PAcTBOp
Punrepa, KoTophblii MoJeIMpOBall HIOHHBIN COCTaB KPOBH, BOJHBIN pacTBOP CHIBOPOTOYHOIO anbOymuHa [3],
MOJICJIUPYIOLINH €€ KOJUIOUIHYIO COCTABIISIIOLIYIO M UX CMeCh. MccenoBanus nokasanu, 4TO0 MEIULIMHCKUN
pactBop PuHrepa, npeacTaBisitoIIMM CMECh HEOPraHUYECKUX COJIEH B JIUCTUILIMPOBAHHOM Boje oOianaer
BeCbMa HEOOBIYHBIMU TEPMOAJICKTPHUECKUMU cBoricTBaMHu. [Ipu Temneparypax 18-34 °C koaddurmeHT ero
tepmoaiekTpruyeckoil D/]C He npeBblaeT MOrpeHOCTH SKCIIEPUMEHTA, OJJHAKO MPU MOBBIIIEHUN TEMIIE-
patypsl Bbiiie 34 °C B ucciegyeMoM pactBope GOpMHUPYIOTCS Pa3HOCTU TEPMODJIEKTPUUECKUX MOTEHIIUA-
70B ¢ koaddumuentom nopsiaka 20 MmxB/K. Cmech pacTtBopa Punrepa ¢ chIBOPOTOYHBIM alb0yMHUHOM, KO-
TOpasi MOAECTUPYET HOHHYIO U KOJUIOMIHBIE MTOJCUCTEMBI YEIOBEUECKON KPOBH, KAYECTBEHHO 00JI1a/1al0T Ta-
KAMHU K€ CBOWCTBAMH, OJJHAKO 3HaueHHE K0d(puiimeHTa TepMOdIEKTPHUECKON CHITBI TaKOW cMecH B o0Ja-
ctu Temmnepatyp Bbiie 38 °C Gonbine kodddunuenta repmoI/]C OecripumecHoro pacrsopa Punrepa B 2
pasa.

[lonmy4yeHHble pe3ynbTaThl KOCBEHHO YKa3bIBalOT Ha TO, YTO TEPMORIEKTPUUECKUE MOTEHLHAJIBI MOTYT
UIpaTh OINPEAEICHHYIO pPOJIb B 3allyCKE MEXaHM3MOB TEPMOPETYJISIIIMM JKUBBIX opra-Hu3MoB. Cka3aHHOE
MOJTBEPXKJIAET aKTYalbHOCTh TEMbI UCCIIEIOBAHUS U HEOOXOUMOCTD €ro MPOA0IKEHHUS.

[Ipexxne Bcero, OblIa Hccaen0BaHa CMeCh pacTBOpa PuHrepa u yenoBedyeckoro aibOyMHHa B COOTHOILIE-
HUU KOMIIOHEHT, COOTBETCTBYIOILIUX COCTaBY 4eJOBEUECKOW KpoBU [4]. belin nmpoBeaeHbl U3MepeHus Ko-
s punmenToB TepmMoIJIC U 3MEKTPOIIPOBOIHOCTH Takoi cMecH. KpoMe TOro B MpeapIIymuX padoTax He
OBLJIO UCCIIeIOBAHO BIMSHUE HauboJee KPYMHBIX YaCTHULl, TPUCYTCTBYIOIIMUX B KPOBH, TAKUX KaK IPUTPOLIH-
Thl, TEMKOLUTHI U TPOMOOLIMTHI, HA €€ TEPMOIJIEKTPUUECKHE CBOMCTBA. JlaHHBIE YacTUIIbI PUIAIOT KPOBU
cBoMicTBa cycneH3uu. Takue ucciaenoBaHust ObLIM IPOBEAEHBI B JaHHOM paboTe BIEpBHIE.

[TonydenHble B TaHHOM paboOTe TOMOTHUTENbHBIE SKCIIEPUMEHTAIILHBIE PE3YIIbTAThl IIO3BOJISAT IPOSCHUTH
pONb M 3HAYEHUE TEPMOAICKTPUUYECKUX SIBICHUH B Mpolieccax (HOpMUPOBAHHS TEPMOAIEKTPOMATHUTHBIX
SBJICHUH B )KMBBIX OpraHU3Max.

HccnenoBanue BHINOIHEHO Npu puHaHCcOBOM noanaepxkke PODU u anmunuctpauuu Jlunernkoit obnactu
B paMKax Hay4yHoro npoekta Ne 20-42-480001.
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Ceknus 1. HanomaTtepuanbl 1 HAHOJUArHOCTHKA B OMOJIOTUY U METULIUHE Br-1.1c (Rep_0007)

Meab-, cepebpo- u ceneHcoaepxawme HAaHOCUCTEMbI HA OCHOBE
BOAOPACTBOPUMbLIX MNONIMMEPHbLIX CTaOUNM3aTOPOB BapbUpyeMOM

npupoabl
C.B. Baayesa, K.A. MutycoBa, M.O. Beinerxanuna, O.B. Hazaposa, E.®. [lanapun

OI'BYH HHctuTyT BhIcOKOMONIEKYIsIpHBIX coenunenuit PAH, Cankr-IletepOypr, 199004, Bonbuioit mp.
B.O., 31

an. nouma: svalu67@mail.ru

Coznanue ruOpUAHBIX HAHOMATEPUJIOB MOJIMMEp/MeTalui(MeTamion1) myreM (OpMUPOBAHMSI HaHOYA-
ctun (HY) B BoAHBIX pacTBOpax MOJIMMEPOB JUPHILHOTO CTPOCHUS SBISIETCS B IIOCIICAHHUE TOABI BOCTPeOo-
BaHHBIM HamnpaBjieHueM. B HacTosIiee Bpemsi, IepCleKTUBHBIM OMOTEHHBIM AJIEMEHTOM SIBIISIETCS ME[lb, 10-
CKOJIBKY HAXOJICh B HyNb-BaneHTHOM cocTosiani (CU®) 06magaeT BasKHBIMH GHONOrMYECKAMHI CBOHCTBAMIL
aHTHOAKTepUaNIbHBIMU, IPOTUBOBUPYCHBIMU, TPOTHUBOOIYXOJIEBEIMU U (DYHTUUIUIHBIMU, U B TOXE BpEMS
XapaKTepU3yeTCss CPAaBHUTEIbHO HHM3KOW TokcuuHOCThIO [1-3]. st HY Hynb-BanenTHOro cepedpa (Ago)
XapaKTepHBI CUJILHO BBIPAYKEHHBbIE aHTUMUKPOOHBIE CBOMCTBA, MPUYEM CTEIIEHb aHTHOAKTEpUATBHOTO 3 (-
dexTa B 3HAYUTEILHON Mepe ompenensercs pazmepamu u Gopmoit HU [2,3]. CeneH — )XKU3HCHHO Ba)KHBIN
MHUKPO3JIEMEHT, KOTOPBIM BBIMIOIHSAET B OpraHu3Me (PYHKIIMIO aHTHUOKCUIAHTA C UMMYHOCTHUMYIHPYIOIINM
U MIPOTUBOOIYXOJIEBBIM JIeCTBUEM. B KIMHHYECKOH MequIuHe rmokazaHa 3(p(eKTUBHOCTh NCIOIb30BAHUS
HAHOYACTHI] CEJICHA B HYJIb-BaJICHTHON Qopme (Se%) B KOMOUHALMH C U3BECTHBIMU MIPOTUBOOITYXOJIEBBIMU
BerecTBamu [2-4]. B kadecTBe monmmMepHbIx crabumm3atopo HU cu’, Ag0 1 Se° ucronb3oBaNCh BOJIOpac-
TBOPHUMBIE, OMOCOBMECTHMbBIE U HETOKCHUHBIE TOTUMEPHI-HOCUTENN PA3INYHOTO XUMUYECKOTO CTPOSHUS U
HAJIMOJICKYJISIPHOM ~ OpraHW3alMy: BOJOPACTBOPHMBIC  CTAaTHCTUYECKHE  COIMOJIUMEPHI  2-IEeO0KCH-2-
MeTaKpHuiIaMu0-D-TaroK0o3b1 (CII-1) W 4-akpunounmopdosrHa (CII-2) c 2-
JTUMETUIIAMUHOATHIIMETAKPHIIATOM, TJIOOYISIpHBIA OeoK — Obrunid chiBOpoTOouHbIN anbOymuH (BCA). Me-
TOJIaMH aTOMHO-CHJIOBOM M MPOCBEUYMBAIOUICH 3JEKTPOHHOM MHKPOCKONHMH MOKa3aHO, YTO B M3YyYEHHBIX
Menb-, cepeOpo- M CEJIEHCOJEpKAIINX HAaHOCUCTEMax (OPMHUPYIOTCS MPEHMYIIECTBEHHO CQepuvecKue
HAHOCTPYKTYPBI/HAHOYACTHUIIBI C BapbUPYEMBIMH pa3MepaMu, paclpeiesieHueM Mo pa3MepaM HaHOCTPYK-
Typ/HaHOUYACTHI] U OpraHuzanuel opranndyeckoi ¢aspl Bokpyr HU. YcranoBieHo, 4TO 1715 U3yYEHHBIX IO-
mumepoB-Hocutenel (CII-1, CII-2 u BCA) mens- u cepedbpocoaepxalire HaHOCTPYKTYPbl/HAHOUACTHIIBI
MIMEIOT MEHBIINE 3HAYCHNS PA3MEpOB, YeM CelleHcoIepkamtme; Juisi HaHocuctembl BCA/Se? HaGmonaercs
nonusiaepHas MOp(}oIOTHsl HAHOCTPYKTYP, @ JUIsl HAHOCHUCTEMBI (CII-1)/Cu® — BU3YAIIU3UPYIOTCA CTPYKTY-
pBI ABYX MOP(OJIOTHYECKUX TUIIOB: OTJIEIbHBIE OPTaHO-HEOPTraHNYECKHE HAaHOCTPYKTYPBI C apXUTEKTYpOn
tuna “sapo-odonouka” (HY meau, okpyxéHHble opranndeckoit (asoit) (I THI); HAHOCTPYKTYpHI CIPYIIHU-
pPOBaHHBIC B arperatbl MUKPOHHBIX Pa3MEpOB, COCITUHECHHBIC TsDKaMH («TspkeBas cTpykrypa» ruieHku) (1
tum). PerynmupoBanue pa3MepoB/MOPGOTOTHH HAHOCTPYKTYpP MYTEM BapbUPOBaHUS MPUPOJILI OHOCOBME-
CTUMOTO MOJMMEPHOTO CTaOUIN3aTOpa U HAHOYACTHUI[Bl MOXKET HAUTH MPUMEHEHHUE MPU HAHOCTPYKTYPHPO-
BaHUU TOJUMEPHBIX MaTEPUAIOB, UCIIOIB3YEMBIX JJIsi OMOMEIUIIMHCKUX MTPHIOKEHUH.
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Ceknus 1. HanomaTtepuanbl 1 HAHOJUArHOCTHKA B OMOJIOTUY U METULIUHE Br-1.2¢ (Rep_0014)
KomMno3unTHbIe nreHKn Ha OCHoBe yrnepogHbIX KBAHTOBbLIX TOYEK
Aans 6VIOMe,DML|VIHbI N ONTOJIJIEKTPOHHbLIX NTPUMEHEHUN

I'.B. Henames', M.C. Vcromuna®, A H. Anerun®

' OTHU nm. A.@. Hodpde, Canxr-IlerepGypr, 194021, Tonurexuudeckast, 26

2 CIIGI'ATY «JIDTUy, Cankr-IlerepGypr, 197022, Hpodeccopa Ilomosa, 5

9. noyma. Virison95@gmail.com

Vrnepoansie kBantoBbie Touku (YKT, CQDs) npencrapisor coO0i HOBBIM KiIacC HAaHOMATEpUAJOB,
IpUBJIEKAIOMINNA Bce Ooublliee BHUMaHHUE Ollarojaps CBOMM YHHKAJIbHBIM 3JEKTPHUUECKUM U ONTHYECKUM
CBOICTBaM, TaKMM KaK BbICOKas MHTEHCUBHOCTb JIIOMHUHECLEHIMH, ONOCOBMECTUMOCTD, PACTBOPUMOCTD B
Bojie, (hOTOCTAOMIILHOCTh M HHU3Kass TOKCHYHOCTBH [1]. DT cBoiicTBa aenaroT YKT mepcnekTUBHBIMU JIst
IPUMEHEHUS B OMOMENNILIMHE U ONTONIEKTPOHUKE, B KAUECTBE MOJIEKYJIIPHBIX OMOMapKepOB, ra304yBCTBU-
TEJIbHBIX CEHCOPOB, I T€HHOW Tepamuu U JOCTaBKU JICKAPCTB MpU JICYCHUH PAKOBBIX omyxoiei [2], a
TaKXKe OYMCTKU CTOYHBIX BOJ] M JICYCHUU KOPOHABUPYCHBIX nHGekmii [3-4]. Ontuueckue cBoiictBa YKT B
HACTOSAIIEEe BpEeMs JOCTaTOUYHO MOJPOOHO MCCIIEIOBAHbI, B TO K€ BPeMs IJIEKTPUUECKHUE CBOMCTBA IJICHOK
VKT # uX KOMIO3UTOB C MPOBOAIIMMYU ToiauMepamu, Takumu kak PEDOT:PSS, ne 6putn mogpo6HO uc-
CleIoBaHbl 70 HacTosiero BpeMeHu. Llenpio Hacrosmiei paboThl siBisierca nonydenue miaeHok YKT u
koMrno3utoB YKT ¢ mpooasimum nonumepom PEDOT:PSS, a Takke ucciaepoBaHue MX AJIEKTPOHHBIX
CBOWCTB.

[Monyuens! yriepoanbie kBanToBbie Touku (YKT; carbon quantum dots - CQDS) ruapoTepMaibHbIM Me-
TOJIOM M3 TIIOKO3bI, @ TAKXKE UX KOMITO3UTHI ¢ mpoBoasmuM nonumepom PEDOT:PSS u uccnenoBansl ux
JIEKTPUYECKUE CBOKCTBA B Auama3one temneparyp 77—280 K. ITokazano, uro ek YKT u PEDOT:PSS-
CQDs umeroT moOysIpHyI0 CTPYKTYPY ¢ pasmepamu riiodyn ~ 50 nm. 3aBUCUMOCTH YAEIBHOTO COIpPO-
tussieHus ot Temneparypsl, p(T), wis mwienok YKT, PEDOT:PSS-CQDs u PEDOT:PSS umeror cnaOsbiit
aKTHUBALIMOHHBIN XapakTep ¢ 3Heprueit akrupauuu (~10-18 meV), 4To CBUAETENBCTBYET O NPHLKKOBOM MPO-
BOJMMOCTH HOCHUTEJIEH 3apsiia MeX 1y MPUMECHBIMHU COCTOSIHUSIMU BHYTPH 3aIlPEIIEHHOM 30HBI.
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- o y [ o— — T 4
p Lo~ 9725 meV pepoT:pss 100% - T PEDOT:PSS 100% | | °
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103/7, K- Time, days

Puc. 1. 3aBucumoctu p ot 1/T (a) u 3aBucumMoctH p ot Bpemenu xpanenus (0) mieHok YKT, PEDOT:PSS-CQDs ¢ paznuu-
ueM conepikanreM YKT u PEDOT:PSS: 1 - YKT 100%; 2 - PEDOT:PSS-CQDs (0.8:0.2); 3 - PEDOT:PSS-CQDs (0.5:0.5); 4 -
PEDOT:PSS 100%.
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Ceknus 1. HanoMaTepuanbl 1 HAHOJUArHOCTHKA B OMOJIOTHH U MEIUIINHE Br-1.3¢ (Rep_0024)
MUcnonb3oBaHue HaHO4YacTUL cepedpa npu oueHKe MUKPOOHOro
3arpA3HeHnst GUONMIOMMNHECLEHTHON CUCTEMOW

E.IIL. M0p030B31, P. Panmxan’, T.E. CMOHHpOBal

! Cubupckuit penepansusiii yansepenrer, Kpacrospek, 660041, CBoGoambli, 79
a1. nouma: ep.morozova-bf@mail.ru

OpHa U3 camMbIX aKTyalbHBIX MPOOJIEM OMOJIOTUH - CO3AaHHUE OMOCEHCOPOB JUISl SKOTOKCHUKOJIOTUU. Pe-
HIEHUEM 3TOH MpoOJIeMbl MOKET CTaTh pa3paboTka OMOCEHCOPOB Ha OCHOBE CHUCTEMbI OMOTIOMUHECHEHINH
CBETJISIYKOB. M3-32 BBICOKOW 4YBCTBUTENHHOCTH K ajieHO3uHTpHochary (ATD) sra cucrema MHUPOKO HC-
MOJIb3YEeTCsl Ul aHalu3a HAJWYKs WIM OTCYTCTBHUSI MUKPOOHOTO 3arpsi3HEHHs B pa3iM4HbIX oOpasnax. B
9TON paboTe MCCIeA0BaIoCh BIUsSHUE HaHoYacTull cepedpa (AgNP) Ha skcrpakumuio AT® u3 Gakrepuanb-
HBIX KJETOK M CHTHal OWOJIIOMHHECLEHILUH, a TaKkKe Ha MHTUOMpOBAaHUE KOMIIOHEHTOB JIIOLM(EpUH-
morudepasHoii cuctemsl AgNP.

AgNP ObLTM CHHTE3UPOBaHBI B PACTBOPE C IOMOIIBIO peakiiuu BoccTaHoBieHus coit AgNO3 G6oporui-
punom Hatpust (NaBHgs) B mpucyrcTBun xnopuna 6enzankonus (BAC) B kauectBe crabunuzatopa. CHHTE-
supoBaHHble AgNP nmerot cepuueckyro popmy co cpennum auamerpom S HM (puc. 1 (a)).
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Puc. 1. (a) II9M-u3o0paxenue cunte3npoBanHbix AgNP u craTucTHdeckoe pacrnpeneieHue
no auametpy; (D) addekTHBHOCTD IKCTpPaKIUK ¢ MCIOJB30BAHHEM DPA3IUYHBIX KOHIICHTpAIHi
BAC u BAC + AgNPs; (c) kuHeTHKa CUTHaja JIOMUHECIICHIIMM C UCIIOJIb30BAHUEM JKCTPAKIIHU-
oHHbIX pacTBopoB BAC n BAC + AgNPs

bbeutn mccnenoBanbl ypoBHA MakcuMaiibHOTO curHaia mpu dkctpakimn AT® BAC u BAC+NP ¢ pas-
JMYHBIMU KOHIEHTpaimsamu aereprenta (Puc. 1(b)). beuto mokasano paznuuue BIUSHHS JAETEPreHTa U Ha-
HOYACTHIl Ha KHHETUKY OMOTIOMHHECIIeHTHOH peakiun (Puc. 1(C)).
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Ceknus 1. HanomaTtepuanbl 1 HAHOJUArHOCTHKA B OMOJIOTUY U METULIUHE Br-1.4c (Rep_0042)

OuHamMunka BbiBeAeHUsA anKOHBEePCUOHHbIX HaHo4YacTtul YVO, Yb, Er
M3 opraHuama BUHOTrpagHoOu YNUTKN
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an. nouma: kh_gainutdinov@mail.ru

[TokazaHo, 4TO BUHOTpaJHAS yIUTKAa KPBIMCKOW TMOIMYJISAIUNA CIIOCOOHA BBIBECTH W3 OpraHU3Ma HHBEIH-
poBaHHbIe ankoHBepcuonHble HanouacTuibl (AHY) YVO,:YDh, Er (kommounaHsiii BoAHbIH pacTBOp, 0.2 M,
comepxkammii 15 mr AHY, no3uposka 600 mr/kr) pazmepamu oT 10 aM 10 700 HM B TE€YEHHE TPEX CYTOK.
3TO CBUAETEILCTBYIOT 0 HU3KON TokcuHOCTH AHY, 4TO OTKpBIBaET HIMPOKUE BO3MOKHOCTH ISl PA3BUTHS
CTpaTeruii X MPUMEHEHUS B OMOJOTHYCCKUX HCCICIOBAHUSAX B Ka4eCTBE HECMHBA3WBHBIX JIFOMHHECIICHT-
HBIX HAHO30HJIOB.

Pe3yabTarsl

Kak mpaBuino, uis Bo30ykaeHust (pryopeclieHTHbIX O10-HAaHO30HAOB UCHOb3yeTcs YD usnydeHue, Ko-
TOPOE COIMPOBOXKIACTCS HETAaTUBHBIMH 3(PPeKTamMu, CBI3aHHBIMHU C aKTHBHBIM PAcCEMBAHHUEM M TIOTJIONIC-
HUEM B OHMOJIOTMYECKHMX TKaHAX. Iy perieHust 3Toi mpobiemsl Mbl cuHTesupoBaan AHY YVO,: YD, Er,
obJafarolue sIpKoil 3eJICHON JIIOMUHECHICHIIMEH TTPU BO30YXKICHUU JIa3epoM Ha JiituHe BOJHBI 980 HM, KO-
TOpasi HAXOJIUTCS B «OKHE MPO3PAuHOCTHY OMOJIOTHYECKHX TKaHel. B cuHTe3e ObLT MCOIb30BaH 30J1b-Tellb
METO/I C OJIHOBPEMEHHBIM CO3/JaHHEM OO0OJIOUYKH M3 MOJIMMEpA, MPEMSITCTBYIOIICH arjioMepanuu, U Jajib-
HEHIIUM KaJlbIIMHUPOBAHUEM IIPHU BBICOKOU Temneparype [1, 2]. B gokmnane npeacraBieHsl NEpBbIE 1aHHbIE
0 CKOPOCTH €CTECTBEHHOTO BhIBeZeHUSI OKCHAHBIX AHY 13 opranusma yauTKe, KOTOPbIE MOJTYYEHBI C MPHU-
MEHEHHEM TEXHUKH KOH(OKAIBLHOM MHKPOCKOMUH, MO3BOJISIONIEH YBEPEHHO JETEKTUPOBATH AlIKOHBEPCHU-
OHHYIO JIoMUuHecueHuo eauHnuHoi AHY. Mabexun BoiHbIX KOUIOMAHBIX pacTBopoB AHY npoucxonu-
JIM BO BHYTPEHHIOIO MOJIOCTh KUBOTHBIX Yepe3 pailoH CHHYCHOTO y371a YIUTKHU (TI€ OTCYTCTBYIOT OOJIeBbIE
peuenTopsl), A1 AOCTHKEHHUS MAaKCUMaJIbHOM 0€30051€3HEHHOCTH. DKCKPEMEHTHI, BbI/IEJICHHbIE YIUTKOH 3a
KQXK/]IbI€ CYTKH, OTXKUTAJIMCh [IPU TEMIIEPATYype 500°C B TeueHmue 5 MUHYT, IOJyYEHHBIN TIENeN pacTBOPSIICS
B 0,06N coistHOM KHCIIOTE U IBaXKbl IPOMBIBAJICS. BOJIOM € OCak/ieHneM B MUKpoleHTpudyre. B pe3ynbra-
T€ TOJTy4Yasicsi BOJHBIM pacTBOP HECTOPEBILIETO U HEPACTBOPHUMOTO OCajika B Bojie 00beMoM 2 mil. B pe3ynb-
TaTe UCCIeAOBaHUN OOHAPYKEHO, YTO BUHOTPAJHAs yJIUTKA CIIOCOOHA BBHIBECTU M3 OpraHM3Ma UHBEIUPO-
BaHnHble AHY pasmepamu ot 10 HM g0 700 HM B Te€YeHHE TpeX CYTOK, IPU 3TOM CKOPOCTh BBIBEICHMS
YMEHBIIIAETCS C TeUeHHEM BpeMeHU. TakuM o0pa3oM, HU3Kasi TOKCUMYHOCTh UCTob3yeMbix Hamu AHY oT-
KpBIBA€T HIMPOKHE BOZMOKHOCTH JIJISl UX MPUMEHEHUS KaK HEMHBA3UBHBIX (DIIFOOPECIIEHTHBIX HAHO30H/I0B B
JFOMHHECIIEHTHOM CIIEKTPOCKOITUU OHOJOTMYECKUX 00BEKTOB iN VIVO.
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Ceknus 1. HanomaTtepuanbl 1 HAHOJUArHOCTHKA B OMOJIOTUY U METULIUHE Bt-1.5¢ (Rep_0055)

MarHuTHble cCBOMCTBA KpaeBbiX KaHaNoB KpeMHMeBOW HaHOCaHABUY

CTPYKTYpbI ¢ onuroHykneornaamm AJHK B Hux
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an. nouma. fomin.makseem@gmail.com

M3mepeHnss mosieBbIX 3aBUCUMOCTEN CTaTUYECKOM MAarHUTHOW BOCIPUMMYHMBOCTU JEMOHCTPUPYIOT OC-
mwusinuu Ae ['aaza-Ban Anbdena u AaponoBa-boma mpu BBICOKHX TeMIEpaTypax M ClIadbIX MarHUTHBIX
noJisix B c3HBUY-HaHOCTpYKTypax (KHC). B ciyuae ocaxxnenust onuronykieoruoB JJHK B kpaeBbie ka-
Hanel KHC ocummsinuu Takke nposiBisitoTcsi. B Hacrosimieir pabote npuBoauTcs HabmrogaeMas Koppems-
1Usl MeXTy MarHUTHBIMU cBoiicTBamu KHC 6e3 1 ¢ HaHECEeHHBIM OJTMTOHYKJICOTH]IOM.

BBenenue

Nzyuaenue cBoiictB onuronykieotunoB JJHK u mouck HOBBIX METOZOB MACHTU(HUKAIMHU UX CTPYKTYPHI
MPEJICTaBISIIOT cO00i OJTHU M3 BaXKHEHUIINX 33/1a4 COBPEMEHHOM Hayku. CUuTaercs, YTO KOHLEMIUS Mepco-
HU(DUIIUPOBAHHON MEIHUIIMHEI OY/IeT pealn30BaHa, KOTIa CTOUMOCTD paciii(GpOBKH CTPYKTYpPhI TEHOMA Ye-
JIOBEKa YyIaJeT HACTOJIBKO, YTO CTAHET JIOCTYITHA Ui IOBCEMECTHOrO BHeIpeHus. [Ipu 3ToM, OOJIBIIMHCTBO
COBPEMEHHBIX METOJIOB aHalIM3a FeHETUYECKON MH(OpPMAIIMU OCHOBAHBI HA CEKBEHHUPOBAHUM I€HOMA, BO3-
MO>KHOCTbH IPOBENICHUSI KOTOPOTO B CBOIO OYepeab 00YCIOBIEHA PA3BUTHEM TEXHUYECKUX METOJIOB JIETEK-
TUPOBAHUS YBEJIWYCHUSI OJUTOHYKJICOTHAA HA OJUH HYKJIEOTHA. OJHAKO HEOOXOIMMO OTMETUTH, UYTO Ce-
KBEHHPOBAHHE — ATO MOHYKJICOTHUIHAS TEXHOJIOTUS UIACHTHU(PHUKAIMU M aHAIU3a OJIMTOHYKJIEOTHAA, B TO
BpeMs KaK CYHIECTBYET BO3MOXKHOCThH HJICHTH(UKAIUH CBOWCTB OJMTOHYKJICOTHIHBIX IMOCIEAOBATEIHHO-
creit kak 1emoro [1,2]. Jis 3TOro HEOOXOAMMO HCCIEIOBATH CBOMCTBA OJUTOHYKICOTHIHBIX MOJCKYI, K
KOTOPBIM MO>KHO OTHECTH MarHuTHsle cBoricta JJHK.

IKCNePUMEHT

B nacrosmei pabote perucTpupoBaIuCh MOJIEBbIE 3aBUCUMOCTH MarHuTHOU BocripuumuuBoctd KHC B
JBYX BapuaHTax: 0e3 u ¢ HaHeceHHBbIM B KpaeBble kaHainsl KHC onuronykneorugom. Ilpu 3ToM, Bo3HUKA-
foume ocuwusinuu ae l'aaza-Ban Anbdena u AaponoBa-boma B ciyuyae 0e3 ONMIOHYKIEOTHIA TaKKe
HAOMIOIAIOTCA M TIPU OCAXICHUU OJHMTOHYKJICOTHAa B KpaeBble KaHaIbl MPOBOAUMOCTH. OJHAKO, UX aM-
TUTUTY/a U TIepuo Npu 3ToM MeHstoTcs. [1o100HbIH A (EeKT mposBIsUICS MPU Pa3HBIX BEJIMYMHAX HaIpPsi-
JKEHHOCTH MarHUTHOTrO 1oJig, Takux kKak: oT 0 mo 300 3, ot 300 no 1300 DO, ot 1300 10 4000 O u Tx.
BriBoabI

[TpoBeneHHbIE HCCNEAOBAHUS MOKA3bIBAIOT, YTO KBAHTOBas MHTepQepeHius B kpaeBbix kaHamax KHC
MPOSIBIISIETCS TPU YYACTUH KaK OJMHOYHBIX HOCUTENEH, TaK U UX Iap, OTHOCUTEIbHBIN BKJIAJl KOTOPBIX H3-
MeHseTcs npu Hanuuuu onuronykieotuoB JHK. [Ipu 3ToM cienyeTr ydecTs, 4TO IpH HAHECEHUH OJIUTO-
HYKJIEOTHJIOB B KPaeBbl€ KaHAJIbI X KOJWYECTBO COOTBETCTBOBAJIO YMCIY OJMHOYHBIX HOocuTenen. Mccre-
JIOBAHUE B3aMMOCBS3aHHOCTH MAarHUTHBIX, JJEKTPUUYECKUX U ONTHUYECKUX CBOMCTB OJIMTOHYKJIEOTH]IOB,
HaHeceHHBIX B KpaeBble kaHaiasl KHC, mo3Bossier pazpaboraTe METOANKY UX UICHTU(PUKAIIUHN.
Jlureparypa
[1] M.A. Fomin, A.L. Chernev, N.T. Bagraev, L.E. Klyachkin, A.K. Emelyanov, M.V. Dubina, Semiconductors, 2018. 52, 612-
614.

[2] K.B. Taranets, M.A. Fomin, L.E. Klyachkin, A.M. Malyarenko, N.T. Bagraev, A.L. Chernev, Journal of Applied Physics,
2019. 125, 225702.
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Tepanusa KOBUAHbIX OCJIOXXHEHNN C NOMOLbLIO KPEMHUEBbIX
HaHocaHABUYEen

H.T. EarpaeBl‘z, II.A. FOJIOBI/IHl, B.C. XpOMOBZ, JLE. KMIH(I/IHZ, A.H. MaJISIpeHKOZ, A.IlL HPGCHyXI/IHa3,
A.C. PeyKOB3

L OTU um. A. . HNodde, Cankr-IlerepOypr, 194021, [Tonmurexuuueckas, 26
2 CIIoITY, Cankt-IlerepOypr, 195251, Ilonmurexuuyeckas, 29

SOIBY «HMMUL] wumenn B.A. Anmasosa» MunsapaBa Poccuun, Cankr-IlerepOypr, 197341,
yi1. AKKyparoBa, 2

an. nouma: yellowcat0101@gmail.com

B MupoBoii TepaneBTHYECKON MPAKTHKE BCE OOJBIIEE PACIIPOCTPAHCHHE TOyYaeT TepareproBoe u3my-
yenue [1]. Komounamus uzaydenns T, TI'n u UK-u3nydeHust npeacTaBiseT HaUOONBIINA HHTEPEC IS
OpSMOTO TEPAreBTUYECKOTO BO3JACHCTBUS HAa OMOJOTMYECKHE TKaHW, NockoibKy WK-m3myuenune moxer
CTUMYJIMPOBATh BaXKHEHIINEe OMOXUMHUYECKUE PEaKlMu B OpraHu3me denoBeka. [Ipuuem, B TO BpeMs Kak
TI' cocTaBmnstonas 00ay4eHus1 00ECIIeYMBAET PE30HAHCHOE YCHIJICHHE TOr0 P QeKTa 3a CYET «BCTPIXH-
BaHUs» CBA3EH B OENKOBBIX Mosiekyiax [2], To mogymsanus [T Biuser Ha npogonbHbie konedbanus JJHK -
OJIMTOHYKJIEOTUAOB [3]. OnHUM K3 BakHbIX npuioxeHuil T n3nyuaTeneil sBisercs NpakTUKa KapIUOXH-
PYPrUM [Jisl yCTPAHEHUs PAaHHErO JIETOYHOI'O OCJIOAKHEHUS MOCIIe ONepaluu, HalpuMep, Mocie a0pTOKOpo-
HapHOTO IIyHTHpOoBaHue [4]. DddekTuBHOCTS McToNb30BaHus Tl M3ITydeHUsT WLTIOCTPUPYETCS CIICIYIO-
MM KJIMHUYECKUM IpuMepoM. Bo BpeMs o0cCyxkeHHs Ha KOHCYNIbTallMU K Jie4eHHI0 Obula moOaBieHa
TT'u-¢pusuorepanusa Ha TI'n annapare. MI3MeHeHHe OCHOBHBIX MOKa3aTesiel KpPOBU IPU JICYEHUU ITHEBMO-
Huu TT'1 o6nydenuem npeacrasieHo B Tabmuie 1.

Ta6nm_1a 1. Knunnueckuii TIpUMEP U3MEHEHHS OCHOBHBIX ToKa3aTelel KpOBH IIpH JICYEHUU ITHEB-
monuu TI' o6myueHnem.
COD, Mmm/u Caxap AYJ]
( HopManbHOE 10" 1/71 10° /11
snaueHuel 2-20) (nopmasbHOE (HOpManbHOE
3HayeHue 4-5) 3HayeHue 4-9)

Jo neuenus 41 3.66 28.7
2 ITHS CITyCTS 19 3.62 8.9
7 nHel ciycts 10 4.10 8.7

Bce BhIlIen310KEHHOE YKa3bIBAET HA MEPCIEKTUBY UCIOAb30BaHus 11 U31ydyeHHus] B METUIIMHCKHX I1€-
JX, B TOM YHUCJIE IIPU ITHEBMOHUU, BBI3BAHHOW KOPOHAaBUPYCOM. [I0CKONIBKY KOPOHABUPYC BBI3BIBAET aTH-
MAYHYI0 THEBMOHUIO C MPEUMYIIECTBEHHBIM MOPAKEHUEM alIbBEOJ, Bo3AeicTBUE T -U3TydeHHUs] MOKET
CTUMYJIHPOBATh aKTHBHOCTH O€JKa B KIJIETKE, aKTUBHPOBATh €€ 3alllUTHBIE MEXaHU3MBbI, a TAK)Ke MPersT-
CTBOBAaTh MPHUCOEIMHEHUIO BUPHOHA K perenTopy kietku. Kpome toro, TI' o6iydyenre npuBOAUT K CIIMH-
3aBHUCHMOMY 3aXBaTy KHCIOpPOJia MOHAMH jKeJie3a B FeMe, TEM CaMbIM 00Jieryasi ero TpaHCIOpPT U COOTBET-
CTBYIOILIEE HACBILIEHHE KPOBU KUCIOPOJIOM (anast KpoBb) [2]

Jlutreparypa

[1]. Kir’'yanova VV, Zharova EN, Bagraev NT, ReukovAS, Loginova SV. The prospects for the application of the electromag-
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Rehabilitation. 2016;15(4): 209-215.

[2] Barpaes H.T., Knsiukun JLE., Manspenko A.M., HoeukoB b.A.IlpuMeHeHnEe KPEMHHUEBBIX HCTOYHHKOB TEParepleBOro H3iy-
4yeHus B Mequiiae. brorexnocdepa. 2015;5(41): 55-70.

[3]. Taranets KB, Fomin MA, Klyachkin LE, Malyarenko AM, Bagraev NT, Chernev AL. Terahertz resonance response of bio-
logical tissue placed on a silicon nanostructure. J. Appl. Phys. 2019;125: 225702-7.

[4]. PeykoB A.C., Haiimymna A.B., Mopomkun B.C., Koznenok A.B., [Ipecayxuna A.Il. [Ipumenenne nHppakpacHOTo U3Iyde-
HUsA C TCpaFCpHeBOﬁ Moaynﬂuneﬁ IpH JICUCHUHU MMAITUCHTOB KapAUOXHUPYPruieCKoro HpO(l)I/IJ'IH C I/IH(l)I/IJ'II)TpaTI/IBHI)IMI/I O4yaroBbIMH
M3MEHEHMsIMH B JierkuX. TpancisimuonHas MenunuHa. 2017;4(6):62-72.
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Ponb KkonnareHa B o6pasoBava| HaHOKpUCTannoB rmngpokcumanatuta
B 6a3zanbHOW MemMOpaHe aopTanbHOro KrnanaHa

E.IO. Tynukuna®, C.I'. Slcrpe6os?

! Wucturyt xumuu Caskr-IlerepOyprekoro rocynapcTBeHHOro yHuBepeurera, Cankr-IlerepOypr, Poccus
2dTU um. A.@. Hodde, Canxr-TlerepOypr, 194021, [Monurexmdeckas, 26

an. nouma: elenatupikina@gmail.com

KanbmHUpOBaHHBIN CTEHO3 a0pThHI - MPOTPECCHPYIOIIEe, MOTEHIIMAIBHO CMEpTENIhbHOE 3a00JIeBaHUE.
s 60pbObI ¢ HUM Ba)KHO HCCIIEIOBaTh MEXAHMU3MBI, 3aIlyCK KOTOPBIX MHUIMHPYET KaIbIIMHUPOBAHHUE B
*uBOM Tkanu. OHAKO, PUINYECKUE MPUIHMHBI, PUBOISAIINE K PA3BUTHIO 3TOTO 3a00JIeBaHUS, 10 CHX TIOP
U3Yy4eHbl HeJocTaTouHo. HegaBHO, HA OCHOBAHMM aHAlIM3a PEHTTEHOCTPYKTYPHBIX JAHHBIX KaJbIMHATOB
AOPTAJILHOTO KJIallaHa, HAMH BhICKa3aHa THIOTE3a O POJU AUCPYHKIIMH €0 dHIOTESIUAIBHOTO CIIOS, CBO-
JSIIeiics K MosiBICHUIO B HeM JedekToB. Uepe3 3T nedeKThl OTKPBIBAETCS AOCTYII MJIa3Mbl KPOBH, Iepe-
CBIIIICHHOW KayblieM u (ochopoM, K HaHOpa3MEepHBIM MopaM 0a3aabHONH MeMOpaHbI, TA€ U TPOUCXOJHUT
3apOKJICHHE HAHOKPUCTAIUIOB rujipokcranatuta [1]. Ipyroil BaxxHOW MPUYUHON SIBISETCS B3aUMOJICHCTBUE
aHMOHOB (Poc(hOpHOI KHUCIOTHI C aMUHOKHCIIOTHBIM OCTaTKOM KOJUIAreHa CTCHKH MOPBI Yepe3 KAbIIUN WITH
OpoTOH (T.€. Yepe3 BOJOPOJHYIO CBs3b). [loaToMy B paboTe mpeacTaBieHbl pe3yJlbTaThl KBAaHTOBO-
XUMHUYECKOTO MOJICIIMPOBAHHS MOJICKYJISIPHBIX KOMIUIEKCOB Ha OCHOBE HanOoJiee pacpoCTPaHECHHBIX aMH-
HOKHUCJIOT, (DOPMHPYIOIIUX OCTOB KojulareHa. B kauectBe Mozaenu ¢ochopHON KUCIOTHI UCHOIB3YETCS
dochurokcu. C momoIrspio ab initio METOIOB BEITIONHEH pacueT U MOKa3aHo, YTO 00pa3oBaHUE KOMILIEKCA
amuHOKucI0Ta-Ca2+-hochuHOKCU SIBISIETCS SHEPreTHUeCKu Oojiee BBHITOAHBIM, YeM 00pa3oBaHUE KOM-
IUIeKCa aMUHOKHCIIOTA-TIPOTOH-()OCPUHOKCHI. DTO MPUBOAUT K TOMY, YTO CBS3b (hocHhUHOKCHIA C AMUHO-
KHUCJIOTHBIM OCTAaTKOM KOJIJIaréHa 4Yepe3 KaTHOH KaJbLMs OKa3bIBaeTCsS CUIIbHEE, YeM aHaJOTMYHas CBS3b
4yepes MPOTOH.

B xauecTBe BO3MOXKHBIX MOCTEACTBUN MPOBEACHHOTO UCCIEIOBAHUS MOKHO YKa3aTh Ha UCIOJIb30BaHUE
CBOOOHBIX AMUHOKHUCIIOT JIJIS ICKATBIIMHAIIUY J)KUBOK TKAHHU.

Jlureparypa
[1] Actpedor C.I'., I'ynses H.U. u ap. [Tuckma B sxxypHan TexHudeckoit ¢pusuxu. 2019. 46-49.
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TeparepueBasi 3Kcnpecc-gMarHocTukKa oCrioXXHeHUMN, BbI3BaHHbIX

COVID-19

K.b. Tapaﬂeul, H.T. EarpaeBz, JLE. Kistaxun®, A.M. MaJIsteHKo2

' crery, Cankr-IlerepOypr, 195251, Ilonurexuuyeckas, 29

2®TU um. A.@. Hodde, Canxr-TlerepOypr, 194021, [Monurexmdeckas, 26
a1, noyma. constanttaranets@gmail.com

OcnoBHoii mpobnemoit 2020 rona okaszanach snuaeMusi kKoponasupyca. [lo undopmaruu ¢ caiita yHu-
BepcuteTa Jl)kona XomnkuHca, Ha KoHell Mas 2021 roga B Poccun ObUTO 3aperucTpupoOBaHO OKOJIO S5 MITH.
ciryuaeB 3a0oJieBaHus, a BO BceM mupe okosio 170 mu [1]. Ha atom done mpobsiemMa THarHOCTUKHU U Jiede-
HUA ocnokHeHui, BeizBaHHBIX COVID-19, cranoBUTCS 0COOEHHO aKTyalIbHOM.

B mocnennee BpeMsi B MEIMIIMHE OYEHb IMUPOKOE MpUMEHEHHE HaxonuT TeparepueBoe (TIm) mzmyde-
Hue. B yactHocTH, moMuMo ucnonb3oBanus TI'1l uznmyyareneit /Ui Je4eHUs apTPUTOB, apTPO30B, OKOTOB
OOJIBIIION TIOMIA/M, & TAK)KE aHTUONATHHU NIPU caxapHoM auadere [2], ObUIH MoJTy4eHbl MHOTOOOCIIAIOIINE
pe3ynbTaThl B o0jactu jedeHus namueHToB ¢ COVID-19. ITocnennue pe3ynbTarhl MOKa3ald, YTO MOXKHO
TOOUTHCS B CPETHEM CHIDKCHUS BPEMCHH MPEOBIBAHMS MAIMEHTOB B OTJCIICHUN WHTCHCUBHOM Teparnuu Ha
4-8 nueit [3]. Tlomumo siedeHus OblIa MPEIOKEHA METOMKA MO IKCIPECC WACHTH()UKAIIMK JIMIHOCTH Ha
OCHOBe peructpanuu oTkiuka TI'm uzmydenus ot ouorkanu [4]. JlaHHas MeToaMKa MO3BOJISIET AU HEpeH-
[UPOBATh PA3IMYHBIC YACTU Tella YEeJIOBEKa, a TaKXKe, M0 CMELIEHUIO MMUKOB, COOTBETCTBYIOLIUX OJUTOHYK-
neotugam JIHK, cyauts o Hanmuuu HapyiieHuid B ux padote. B HacTosmeil padoTe npeanoxeHHas MeTo-
JIUKa MCTIONB3YeTCs TSl UCCIEeIOBAaHUS OCIOKHEHHM, BhI3BaHHBIX 3a0oneBanueM COVID-19 mo otknuky
TI'n u3myyeHus B 001aCTH IMUTOBUIHOMN KEE3bl.

Hcnons3yemblii mpubop A TUarHoCTHKU ocnokHeHui BbizBaHHbIX COVID-19, coueraronuit pyHKIIMN
TI' sMuTTEpa M NpUEeMHHKA TpeacTaBiser coooit kpemuueBblii Hanocanasud (KHC). KHC ocHoBan Ha
CBEPXY3KOW KPEMHHEBON KBaHTOBOM siMe P-tuma (P-Si-QW), orpanuueHHO# 6-6aphepaMu, CHILHO JIETHPO-
BarHbIME GopoM (5-10% cm™®) na mosepxuoctn n-Si (100) [5]. ATomsI Gopa B 3-Gapbepax 06pasyroT TPHIo-
HaJIbHBIE TUIOJIBHBIE EHTPHI C OTPHUIIATENBHON KOPPEAIHOoHHOM sHeprueii (B* - BY) BciencTeue negative-
U peaxmun: 2B° — B* + B". Bnarogaps Hanmumio negative-U IHIONBHBIX HEHTPOB 00pa SIEKTPOH-
ANEKTPOHHOE B3aUMOJCHCTBHE BHYTPU KPAEBBIX KAHANIOB 3HAUUTENHHO MOJABICHO, YTO AenaeT ux 3dpdek-
TUBHBIMH MCTOYHUKAMHU ¥ TTpreMHUKaMH T u3ydeHus Mpu KOMHATHON TeMIleparype, XapakTepuCTHKa-
MU KOTOPOTO MOXKHO YIPaBJISTh, OJIaroapsi BCTPOCHHBIM MHKPOPE30HATOPAM.

Peructpanus BonpT-amnepubix xapakrepuctuk KHC B ycnoBusix TI'n nznmyueHus u npuema mo3BojsieT
PETUCTPUPOBATH CIEKTPAIBLHBIN OTKIMK MPU B3aUMOJCHCTBUHN ¢ OMOTKaHBIO, aHAINU3 KOTOPOTO CBHJIETEINb-
CTByeT O TpoIleccax MeTWIHpoBaHHS B onuronykineotuaax JIHK, dro memaer BO3MOXKHBIM 3KCIpPECC-
uAeHTU(DUKAINIO TIOCIEeICTBUMN, BhI3BaHHBIX 3a0oneBannem COVID-19.

Jlureparypa

[1] The Johns Hopkins Coronavirus Resource Center, web. 31 May 2021 https://coronavirus.jhu.edu/map.html
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ManocnouHble rpacheHOBbIe CTPYKTYPbl KaK NepcnekKTUBHbIN
COpPOEHT MUKOTOKCUHOB

A.IlL BosnﬂKOBCKnifll, AL KapMaHOBZ, JI.C. Koqua3, A.1O. HeBepCKaﬂl, AA. B03H51KOBCKI/H714,
C.B. KI/II[aJ'IOB4

! HUM cunrernueckoro kayuyka, Cankr-Iletepoypr, 198035, I"arcanbckas, 1
ZI/IHCTI/ITYT ouonorun ®UILL Komu HL[ YpO PAH, 167982, r. CeikThiBKap, Poccus
3I/IHCTI/ITyT reosniorun OULL YpO PAH, 167982, r. CeixtbiBKap, Poccus

*OTU um. A.D. HNodde, Cankt-IlerepOypr, 194021, [Tonmurexnuueckas, 26

o11. nouma: voznap@mail.ru

Boprba ¢ OmacHOCThIO 3apaKeHUs MPOIOBOIBCTBUS MUKOTOKCHHAMH (BKJIFOYAsl KOPM JUIsI CKOTA) SIBJISI-
€TCsl OJJHOW M3 BaXKHEUIIMX 3aa4 OOphOBI 3a MPOJOBOJILCTBEHHYIO Oe30macHOCTh. B Hacrosiiee Bpems
Han0oJiee TIEPCIICKTHBHBIM METOJIOM OOpBOBI I yAaJICHUS MUKOTOKCHHOB M3 3arpsS3HEHHBIX MPOIYKTOB
NUTAHUS M KOpMa JIJIsl CKOTa CUMTaeTes ux uMmooOmm3anus 2D rpadeHOBBIMU CTPYKTYypaMH, U3 KOTOPBIX
HanOoJiee yacto ucnonb3yroT okcun rpapena (GO) [1]. OmHako, HECMOTPSI Ha TIOKA3aHHYIO MEPCIEKTUBY
ucnonp3oBanust GO s MMMOOMIM3AIMM MHUKOTOKCHHOB, PEAIbHOCTh €0 BHEIPCHUS B IPAKTHYCCKOM
OMOTEXHOJIOTHH BbI3bIBACT COMHEHUS. [Ipexie Bcero, 3To CBS3aHO CO CIIOKHOCTBIO M C SIBHO HEOCTATOY-
HOM TPOU3BOIMTEIBHOCTHIO U3BECTHBIX K HACTOAIIEMY BpeMeHH MeToauk cuHTe3a GO. Hamu npemioxkeHa
BBICOKOIIPOU3BOIMTEIbHAS METOMKA TIOJTYYCHUSI MAJIOCIOWHBIX TpadeHoBbix (MI') crpykTyp kapOoHu3a-
el OMOMOJIMMEPOB B YCIOBHSX IPOIECCa CAaMOPACTIPOCTPAHSIONIETOCS] BBICOKOTEMIIEPATYPHOTO CHHTE3a.
Metoauka mo3BosisieT moiy4atb MI' CTpYyKTYphbl B KOJIMUYECTBAX, HEOOXOUMBIX JIJISl IPAKTUYECKON paboOThI
[2-4]. TTo cBoM MOpGhOMETPHUESCKUM MapaMeTpaM MoJydaeMbie HAMH YIIIEPOIHbIC HAHOCTPYKTYPhI OTHO-
caTes K Manocioinomy rpadeny — few-layer graphene (FLG). Lenbro HacTosimiei paboTsl ABJISIACH HCCIIE-
JIOBaHHE COPOIMK HAaOOJIee CI0XKHO YIAAIsIeMOr0 U3 BOJHBIX PACTBOPOB MHUKOTOKCHHA T2 B yCIOBHUSIX, MO-
JCITUPYIOIIUX YCIOBHSI B XKEIyTOYHO-KUIIIEYHOM TpakTe MileKomuTaromux. B pabore ucnonp3oBanu FLG,
MOJYYCHHBIN U3 pa3audHbIX mpekypcopoB: (1) murauna - FLG_|; (2) uemmronossr - FLG_cel; (3) xopsr coc-
Hbl — FLG_Db. Pe3ynbraThl KCrIepHMEHTa TIPUBEICHBI B Ta0uIe 1.

Tabmuna 1. Copbums-aecopbuns MukoTokcuHa T-2 o6pasumamu FLG B ycnoBusix, MOAETHPYIONNX YCIOBHUS
B JKEJTYJ0YHO-KHUIIIEYHOM TPAKTE MIICKOITUTAIOIIHX.

FLG Muxotokcus T2
Ancop6rust (pH2),% Hecop6mus (pHS), % «Uctunnas» ancopobus,%
FLG_I 96,4+0,61 <0,1 96,4+0,61
FLG_cel >99,0 <0,1 >99,0
FLG b >99,0 <0,1 >99,0

[TpuBenennsie B Tabnuue | JaHHbBIE MO3BOJSIOT 3aKIIOYUTh, YTO 3()(PEKTHBHOCTH MOTYYEHHBIX HAMHU
FLG ctpykTyp B KauecTBe copOeHTa MUKOTOKCHHA T2 3HAYUTEIHHO MPEBHIMIAET COOTBETCTBYIOIINE TTOKA-
satern gt GO [1]. Takum oOpa3om, HpeIOKESHHBIH HAMHU BBICOKOTIPOM3BOAUTENBHBI METO]] CHHTE3a
FLG ctpykTyp 103BOJISIET OTYIUTh dPPEKTHBHBIN COPOCHT /11 IMMOOMIM3AanK MEKOTOKCHHA T2.
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Ceknus 1. HanoMaTepuanbl 1 HAHOJUATHOCTHKA B OMOJIOTHH U MEAUIIHHE Bt1-1.10c (Rep_0125)

CpaBHeHue cuctem O4OCTaBKM XMMUOTEpaneBTUYECKOro npenapara
AOKcopyouumHa ¢ ucnonb3oaHnem metogos [1IPC, COM, naszepHou

andpakummn n BIXX

H.H. CynapeBal, O.M. CyBopOBal, E.T. KOp)I(I/IKOBa-BJ'IaXl, n.n. TapaceHKol, K.A. Konte', J.H. CyCJIOB2
lYBC PAH, Cankr-IlerepOypr,199004,bonbsmoit mp. BO, 31

2PHLI pamuosioTHH U Xupyprudeckux TexHosnoruid, Cankt-IlerepOypr, noc. Ilecounsrit, 197758, Jlenun-
rpajckas yi., 70

271. nouma: Nnsas@mail.ru

Onun u3 Hanbonee 3(h(HEeKTUBHBIX XUMHOTEPANIEBTHYECKUX MPENapaToB - aHTPALIMKIMHOBBINA aHTHOHO-
tuk pokcopyounus (JIOX). Bo muorux crpanax monorepanus JJOX paccMmarpuBaercst Kak CTaHIapT XH-
MHUOTEpanuy JJIs JeUSHHs pa3IMdHbIX BUAOB onyxoiei. K coxanenuro, mpenapar o0iagaet 3aBUCUMOM OT
JIO3UPOBKH KapJAHOTOKCHYHOCTBIO U OYEHb OBICTPO BBIBOAMUTCA M3 opranusma [1]. Mcnonb3oBanue paznud-
HbIX cucteM noctaBku (C/]) MOkeT yMEHBIINTh TOKCUYHOCTb Mpenapara v IpOoJOHIMPOBAaTh €ro BBICBO-
OOXKIEeHHUeE.

[IpoBeneno cpaBHenue paznuunbix cucteMm goctaBku JJOX. C]I ogHoro tumna — cyOMUKpPOHHBIE TIOPH-
CThIe KaJbIil KapOOHATHBIE sJipa, JOMHUPOBAHHBIE MOJIHMAHHOHOM JekcTpaH cyibdarom (CaCOszt+/exC).
Hpyrue copmupoBansl Ha 6a3e MOJIMAMHHOKUCIOTHBIX HaHo4YacTull. CienyeT OTMETUTbh, 4TO 00a BapuaH-
ta CJl 6uogerpanupyemsl. Hanpumep, CaCO3+/lexC MOIHOCTHIO HCUE3aI0T B MBIIIEYHOW TKaHU KPBICHI 32
2-4 uenenu [2].
st Toro 4yTOOBI OMPEAETUTh CTPYKTYPHBIE U

900 T T T T
(yHKIIMOHAJIbHBIE XAPAKTEPUCTUKU HCIIOIb-

800 F 1 3oBaHHbIX CJI, ObLIM pUMEHEHBI pa3Hble Pu-
700 | 3 2 1 3uyecKkue Meroabl. Pa3mepel HaHOYacTHIl
. | OTpeAeNsad TpU MOMOIIM JUHAMUYECKOTO
<7 T paccessuust  cBera ([APC); nomnupoBaHHbBIE
U 200 - 1 HexC cyOmukpodacTuibl ObLTH OXapaKTepu-

1 30BaHbl npu nomomu COM. OmnpeneneHue
ST | tokcnuHoctu CJ] JIOX no oTHOmIEHU!o K pa-
KOBBIM KJIETKaM MPOBOJIUIM C UCTIOIb30BAHU-

Y ) Tlo . = 2y €M MHUKPOIJICKTPOHHOT'O 6HOCCHCOpa, OLICHU-
, THEH
Barouiero USMCHCHUC UMIICJaHCa B IIPOLECCCC
Puc.1. Konuenrpanus JOX B mazme KpoBH KpbIC. SKM3HU KJIETOK Ha

CI: 1 - CaCO3+/lexC; 2 — HanowacTuisr;, 3 - JJOX
anektpoae (ICELLigence System). O6a BapuanTa HOCHTEJCH HE 00JIAA0T 3HAYMTEIBHON TOKCHYHOCTHIO
110 OTHOLLIEHUIO K KJIETKaM paka MOJIOYHOM eje3bl, Toraa kak JJOX B 3TUX HOCUTENSAX MPOSIBISET TOKCHUY-
HOCTb, paBHYIO TokcuuHOcTH cBoOoaHOrO0 JIOX. Konnenrpamuio JJOX B mia3mMe KpoBH KpbIC ONPEAEIIsIN
meTogoM BOXKX mocne mHTpanepuToHeanbHOTO BBEAEHUS B ®KUBOTHOE oOpasnoB CJI, comepxkamux 4 Mr
JOX. Cnenyer OTMETHTh, YTO TEpaIrleBTHUECKas, HE BBI3BIBAIOIIAS KapJIUOTOKCUYHOCTH, KOHIIEHTPAIIHS
JOX B pa3HbIX KUBOTHBIX J&XHUT B Auamazonax 10-600 ur/mn [3]. [Ipu ananoruyHoM criocobe BBeIeHUS
coboanoro JIOX oH ucuesaer u3 KpoBH yxe depe3 2 yaca. McnonszoBanue CJ] nposioHTHpyeT ero npu-
cyrcTBue Ha 2-3 Henenu. Bpemennsie npodunn konnentpanuii JJOX B miia3me mocie BBeEHUS HAHO - U
CyO-MHUKPOHOCHUTENECH CHUIIBHO Pa3HATCA M3-3a pa3inuuuid B pazmepax CJI, 4To mo3BossIeT BappupOBaTh BBO-
numyto koHneHnTpanuo JJOX ais MmakcumanbHoro 3 dexTa.
Jlureparypa
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Atomic force microscopy study of interaction of activated platelets
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The atomic force microscope (AFM) has proven to be an instrument that can image biomedical systems
at high resolution and obtain time-dependent dynamic information about their surface morphology changes
in various (air, liquid, vacuum) environments.

Here platelet surface morphology change, platelet aggregation and interaction with red blood cells in a
thrombus formation were investigated by AFM after addition of adenosine diphosphate (ADP) to cause
platelet aggregation.

Venous blood was collected from healthy donors. Platelet rich plasma (PRP) was obtained by centrifuga-
tion citrated blood at 110g for 10 min at room temperature. PRP was removed from the low area of superna-
tant. The platelet suspension was incubated at 37° C for 30 minutes before the platelet surface morphology
change studies were performed to allow platelets to reach a resting condition. Platelet suspensions were ac-
tivated by the addition of ADP (10 M). Platelets were fixed with 1.5% glutaraldehyde for 30 minutes.
Then platelets were attached to mica by centrifugation at 250g for 30 seconds, washed five times in HEPES
saline buffer, dehydrated by 5 min incubations in 30%, 50%, 70% and 96% ethanol and air dried. All data
were obtained on a Nanoscope (R) Illa MultiMode atomic force microscope. E and J scanners were used.
Taping mode images in air were captured using noncontact silicon cantilevers NSC15/100 with spring con-
stants of 30 — 40 N/m and resonance frequencies of 270 — 300 kHz (NSC 15, MikroMasch, Estonia). AFM
images were processed with the Nanoscope software (Digital Instruments/\VVeeco).

When platelet suspension was activated by the addition of ADP platelets were transformed into a rough
sphere with numerous short, blunt irregular membrane projections and aggregated. Thin filopodia connect-
ing small aggregates were visualized. The platelet height increased
dramatically up to 1.2 pum. Activated platelet releasate can induce or
mediate red blood cell prothrombotic activity by losing phospholip-
ids asymmetry and exposure of phosphotidylserine on red blood cell
membrane.

Fig. 1 presents the accumulation of platelets into aggregate and
the interaction of activated platelets with red blood cells. As seen
from Fig.1 the topographical orientation of filopodia is not random
and represents a topography that optimizes the ability of platelets
interaction with red blood cells. Platelets interact with red blood
cells through both direct cell to cell contact and short, blunt platelet
membrane projections. Our AFM investigations have revealed that
activated platelets play an important role in red blood cell recruit-

Fig. 1. AFM image of ADP- mentin a growing thrombus in which accumulated blood cells can

activated human platelets interact-  contribute to further platelet activation. Future AFM investigations

ed with red blood cells. can clarify some aspects of complex processes of thrombus for-

mation, including the identification of surface ligands and receptors

involved in thrombus formation and measurements of elastic properties in the various stages of thrombus
formation.
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AHFOpVITM bl TOCTPOEeHUA nocnepnoBaTtenbHOCTEN HYyKneoTngoB B
oTe4yeCTBEHHOM anGOpe napannesrbHOro CeKBeHUMpoBaHus

B.B. Mamnoiinos, A.I'. bopoaunos, 1.B. 3apynxkuii, A.W. [lerpos, B.E. Kypoukun

WNuctutyT ananmutudeckoro npubopoctpoernn PAH, Cankr-IlerepOypr, 198095, yi. Usana Yepusix, 31-33, . A
an. nouma: manoilov_vv@mail.ru

B HuctuTyTe anamuTHueckoro mpudopoctpoeruss PAH pa3pabaTeiBaeTcsi anmapaTHO-TIPOTPAMMHBIN KOMITIIEKC
(AIIK) mst pacummdpoBkH TOcIenoBaTeNsHOCTH HykiIenHOBBIX KucioT (HK) meromom MaccoBoro mapaiiensHOTo
cexBenupoBanust Hanogop CIIC [1]. Anroputmer 00paboTku nHopManmu, noiydatouieiicss B xone padotsr AllK,
UI'PAIOT CYLIECTBEHHYIO POJIb B PELICHUH 334a4 paciin(poBku reHoma. B pabote paccMoTpeHbl BOIPOCHI, KaCaroliu-
ecsi CO3aHus aNropuTMOB IIporpammHoro obecrieuennss AIIK s 06paboTkn n3o0pakennit, HOpMHUPYEMBIX B IPO-
[ecCe TeHETUUECKOT0 aHaNIN3a, a TAK)KE aJITOPUTMBI OLIEHKH JTOCTOBEPHOCTH MOIy4aeMOM MOCIe10BaTEIbHOCTH HYK-
JICOTHJIOB MIPU PEIIEHUH 33134 pacuInpOBKH reHOMa.

AnTOpUTMBEI 00paOOTKN N300paKEHUI.

CuursiBaHue H300pa:keHmii ¢ Buaeokamep. Vcrnonb3yloTcst yeThlpe YepHO-0enbIX BUACOKaMEphl, IO OAHON Ha
Kaxplii KaHas. Kamepsl MO3BOJISIIOT perucTpupoBarh nzobpaxkenus ¢ 4096 rpagauusmu sproctu. M3o00pakeHus c
KaMep MOCTYNAr0T B KOMIIBIOTEDP B BUJE PACTPOB — MAaCCUBOB JBOMYHBIX cI0B. Kajk[0€e CII0BO COAEPKUT KOA SPKOCTH
COOTBETCTBYIOIIETO MUKCEIIS.

DoKyCHPOBKa Pa3MBITHIX M300paskeHuid. J{J1s1 modydeHunst cOKYCHPOBaHHBIX M300pakeHH 00BEKTOB (IIyo-
PECIICHIINN UCTIONB3YIOTCA ABa MeTo/Aa: (hOKyCHpPOBKa MaTeMaTHYECKHUMH METOAaMu 0e3 mepecTpoiiku gokyca o0b-
eKTHBa U (OKYCHPOBKA C MPOTPaMMHBIM yTIpaBIeHUEM (OKyca OOBEKTHBA.

Koppexkuus ¢ona. [Tox poHoM McX0THOTO N300paKeHNsT TOHUMAETCSI M300pakKeHUE, B KaXKIOM MUKCeNe KOTO-
poro conepxutcs nHpopMalus 06 HHTCHCUBHOCTH CUTHANA IIPH OTCYTCTBHUH IMOJIE3HOT'O CUTHaNA. B anroputme Kop-
peKuu (OHa HCIIONB3YEeTCs MUPPOBOMA PIIBTP HIKHUX YacTOT. DTOT (GPUIBTP UCTIOIB3yeT MOP(OIOTHIECKUE OTIe-
paluy 3po3UHU U eJaTaluu.

OOHapyskeHHe U OLIeHKa KOOPIMHAT JIOKaJIbHBIX 00BbEKTOB (hIyOpeCleHIINH.

ITocrme omeparmii BbIYUTaHUS (OHA TMPHUMEHSETCS «OOOCTpSIOMIasy (UIBTpaHs W300paKeHHs, Ha OCHOBE
CBEPTKH CO BTOPOIl MMPOM3BOAHON IBYyMepHOW rayccoBoi (yHKIMH. OOHapyXeHHE 00BEKTOB MPEACTaBIsET co00it
OTIepalnIo BBIACICHHUS 00IacTel M300paskeHNS, TPUHAUICKAIINX OTHICKUBAEMBIM 00bEKTaM. JTa ONeparys SBISIETCS
NPUHIMIIMAIBEHO TTOPOTOBOM, MO3TOMY BaXKHOHM 3ajadeld SBISICTCS ONPEAEICHUE MOPOra, KOTOPHIA IO3BOJMI OBl
HaJIe)KHO OTIENUTh «CUTHAI» (00BEKT) OT momex. JlJisl MoucKa Mmopora UCHoiIb3yeTcs METO TUCTOrpaMM pactipesie-
JIECHU THTEHCUBHOCTEMN CUTHAJIOB

Pa3nenenne nzodpaxeHuii caunmmnxcsi 00beKTOB M OLleHKa UX kKoopauHaT. [locie oneparun «000CTpSIOMIEH
(¢unbTpauK HEe BCE CIMMIINECS OOBEKThl YAAETCs pa3aenuTb. s moucka u nanbHENIero pa3aeieHus CIunmuxcs
00BEKTOB MPUMEHSIOTCS IOBTOPHAs omnepanus o0ocTpsoueld GuiIbTpaluy, HO ¢ 0ojiee Y3KUM SIPOM, a 3aTeM Psij
orneparuit Mopdoornyeckoir 00paboTKH..

O0padoTka OnHApHBIX H300paskenunii. OnpeneseHne rpaHull, KOOPAMHAT U IJIOLIAAeld 00beKTOB. B pe3yns-
TaTe MOPOroBoil 00paboTKM GopmMupyercs OuToBask Kapra, KOTOpas sBJIseTcsl OMHApHBIM H300pakeHueM, [Iukcenn,
NpUHAUIeKAIIM 00BEKTaM Ha 3TOM M300pakKeHUH paBHBI HYJIO, a QOHY — eauHuIe. s onpeaesieHus TpaHuil, KO-
OpJMHAT U TUIONIaAeH ObUIM UCTIOIh30BaHBI AJITOPUTMBI, OIIMCAHHBIC B padoTax [1].

ANTOPUTMBI OLIEHKH JOCTOBEPHOCTH IOJy4aeMOM IOCIENOBAaTEIbHOCTH HYKJIEOTHJOB OCHOBaHBI Ha OLICHKE
BCTpeyaeMocTu K-MepoB.

IMoacuer BeTpeyaeMocTH pa3indHbIX K-MepoB yacTo BO3HUKAET B 3ajjadyax cOOpPKH reHoMa. AHaW3 pacrpe/e-
JICHHSl YacTOT BCTPEYaEMOCTH K-MepOB MO3BOJIAET HAXOAWThH OMIMOKH COOPKU B ykK€ CHOPMHUPOBAHHBIX KOHTHUIAX
[2,3]. B nanHo# paboTe Ha OCHOBE aHAJIM3a Pa3IMYHBIX MPOTPAMMHBIX CPEICTB BHIOPAHbI IPOrPaMMBbl, KOTOPBIE O3~
BOJIAIOT OLIEHUTHh Ka4yecTBO T€HOMHOW COOpPKM B CEKBEHATOpax MapalljieIbHOTO CeKBeHUpoBaHUS. C MOMOIIBIO BBI-
OpaHHBIX IpOrpaMM 00pabOTaHbl JaHHBIE, IOTYYEHHBIE HA OTE€YECTBEHHOM CEKBEHATOpPE MapaljieIbHOrO CEKBEHUPO-
Banust Hanogop CIIC. Ha ocHoBe pe3ynbTaToB 00paOOTKH 3THUX JaHHBIX MPOHM3BElIEHa OLEHKA KauecTBa TeHOMHON
cOOpKH TI0 METOJIVKE aHajM3a K-MEpOB ¥ JaHbl PEKOMEHIAINY IO COBEPIICHCTBOBAHUIO allllapaTHOTO U MPOTrPaMM-
Horo obecrnedyenus npudopa «Hanodop CIICy.
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Water plays a crucial role for life on our planet, especially being in a permanent contact and interaction
with the surrounding. Being confined in biological materials, water becomes an integrated part of biological
functionality.

Melanins play a role of universal protectors of living organisms against the factors of mutagenic and car-
cinogenic natures at the cellular level. This makes such objects important and interesting for the investiga-
tion. The pigments molecules are extremely inert, stable and insoluble in water [1]. This brings an idea to
study humidified nanopores structures of pigments’ powders via the dielectric properties of confined water
[2].

In the current work, the structures of humidified powders of two different melanin types isolated from li-
chens were studied by Novocontrol Broadband dielectric spectrometer BDS 80 in wide frequency (0.01Hz-
1MHz) and temperature (140-360K) ranges, see Fig.1.

Several distributed relaxation processes were

observed in the dielectric experimental study. The
dynamics of hydrated water was analyzed in
terms of orientational and ionic defect migration
models.
By analysis of measured dielectric data, qualitive
il description of the supramolecular structure and
""f"ﬁﬂ R ) water dynamics in these humidified biopolymers
ke e mm W - is discussed.

Frequency, [Hz] Temperature, [K]

Saddle-like2____———
S

10' | EU0.08%

Fig. 1. Typical 3D dielectric loss spectra for hydrated
Eumelanin powder at 0.08 water content in dependence on fre-
quency and temperature.
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B nocnenHue rojipl NpucTaibHOE BHUMAHUE MCCIEAOBATENICH TPUBICYCHO K U3YUEHUIO HAPYIICHUH JU-
MUHOTO U YTJIEBOJHOTO OOMEHa KaK 3THOJIOTHYECKOTO (aKTopa pa3sBUTHS CEPACYHO-COCYTUCTHIX 3a00Iie-
BaHWM W WHCYJIMHHE3aBHCHMOro auabdera 2 tuma [1,2]. Pa3BuBaercs KOHIEHIUS «METa0OJINYECKOTO CHH-
J[pOMay, B KOTOPOM YKa3bIBAECTCS Ha TECHYIO B3AMMOCBSI3b ME¥K]y ONPEACIICHHBIM TUIIOM JUCIUIIHAEMUU U
HaApYIICHUEM TOJIEPAHTHOCTH K TJIFOKO3€, IIPU ITOM NEPBUYHBIM SIBJISIFOTCS HAPYIIEHUS JTUMUIHOTO OOMEHa.
Jlist MeTaboIMYecKoro CHHAPOMA XapaKTepHa COYeTaHHAs AUCIUMUACMHUS, KOTOpasi OTINYACTCS OJJHOBpE-
MEHHBIM BO3PACTaHUEM YPOBHSI TPUINIMLEPUIOB U XOJIECTEPUHA B KPOBU. TPUTIIHLIEPUIBI CEKPETUPYIOTCS B
KpPOBb II€UEHBIO B BHUJIE JUTIONPOTEU10B oueHb HU3KoU mtoTHocTu (JITIOHIT). [Ipoueccunr JIITOHII B kpo-
BU CIIY’)KUT HE TOJBKO JAJISl MPOAYKLUUA CBOOOIHBIX KUPHBIX KHCIIOT, KOTOPBIE HAPSIIy C TIIFOKO30H yCBaH-
BAIOTCS KJIETKAMH B Ka4eCTBE CcyOcTpaTa HEpruu, HO U ISl TPAHCIIOPTA XOJIECTEPUHA, TIOITOMY YTJIEBO/I-
HBI U JTUIUAHBIA OOMEH TECHO CBS3aHbI C paclpeesieHueM B opraHuzMe xonecrepuna. [lokazano takke,
YTO PE3UCTEHTHOCTh K MHCYJMHY BO3HUKAET BCIECACTBUE HAKOIUICHUS TPUTIIMLIEPUAOB B KJIETKAX HEXHUPO-
BBIX TKaHEH, TTTaBHBIM 00pa3oM, B CKEJIETHOW MBIIIIE U NeYeHU. J[enoHupoBaHue Xxupa BHE )KUPOBOU TKa-
HU OOyCJIOBJIEHO NUC(HYHKLMEH >KUPOBOW TKAaHU, MPUYMHBI KOTOPOW IMOKA MPAaKTUYECKHW HE H3yueHbl. B
cpeaHel BO3pacTHOM IpymIie Takoe siBJeHHe HalOmogaercs npu runepdaruu u runoguHamMun. OHaKO clie-
JyeT OTMETUTh, YTO CEPACUHO-COCYIUCThIC 3a00JieBaHus U Auaber 2-ro Thma B OOJBIION CTEIICHU Xapak-
TEPHBI U1 TIOKUIIOT0 U CTapUYECKOro BO3pacTa.

Jlist u3ydeHus: MeTaboIMYECKOTO CHHIPOMA OYCeHb BXKHO OBUIO OBl MMETh METOJBI UTUTEIBLHOTO MPH-
YKU3HEHHOT0 HEpa3pyIIAOUIEro KOHTPOJS BaXXHEHIIMX ISl 3TOTO pa3BUTHUS Ipolecca napameTpoB. MeTtoa
MUKPOBOJHOBONH M MUJTUMETPoBOM (MM) CEeKTpOCKONMMH 3JIEKTPOMArHUTHBIX BOJH JAa€T BO3MOKHOCTH
CO3/aHUS TaKMX METOJIOB M3y4YEHHS TMOJSPHBIX BEIIECTB, K KOTOPHIM OTHOCATCS BOAA (BIAXXKHOCTh) B TKa-
HAX, TJII0K03a, TPUIIMIUABL. B oKane mpeactaBieH METOA M3YUEHHUs OJISIPHBIX BEMIECTB B UEJIOBEUYECKOM
OpraHu3Me, OCHOBaHHBINA Ha TOM, HEKOTOPBIX (PU3MUECKUX CBOMCTBAX B3aMMOICHCTBHS dIIEKTPOMArHUTHBIX
BOJH MM aunanasoHa ¢ KOHICHCUPOBAaHHBIMH CpelamMu. B mepByro ouepeap Ha TOM, YTO AMCHEPCUS KOM-
TUIEKCHOU JURIIEKTPUYECKONH MPOHUIIAEMOCTH AJISi MaTepUaloB CO CIIOKHBIM COCTAaBOM MPUOIU3UTENHHO
paBHa aJJUTUBHON CYMME JUCIIEPCUN KOMIUIEKCHBIX IHUAJIEKTPUUYECKUX MPOHULAEMOCTEW OTAENIBHBIX I10-
JIIPHBIX KOMIIOHEHT 3TOW CMECH
Jlutreparypa
[1] Tepémmuna, E. B. (2009). Metabonndyeckue HapylmIeHHSI-OCHOBA 3aBHCHMBIX OT BO3pacTa 3a00JE€BaHMI WM CTApEeHUS Opra-
Hm3Ma? CocrosHue mpodieMbl. Ycmexu repoHnToioruy, 22(1), 129-138.

[2] Tepemruna, E. B. (2007). Pacnipenenetie TIrOKO3bI, JKUPHBIX KACIOT M XOJIECTEPUHA B OPraHU3Me YeI0BEeKa. DTHOJIOTHS Me-
Tabonmaeckoro cuaapoma. ['eporronorust u repuatpus, (7), 78.

[3] Mapxomenko M. I1. u ap. VccnenoBanue AUAIEKTPHUSCKAX CBOMCTB KPOBH M pa3paboTKa Pe30HATOPHOTO METO/A IS HeHH-
Ba3UBHOI'0 U3MEPEHUS COJIEP)KAaHMsI TIIIOKO3bI B KpoBH //Paguorexnuka n snekrponnka. — 2017, — T. 62. — Ne. 3. — C. 276-291.
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Cexuus 2. PaanocnekTpoCKONMMUeCKUe U MacCc-ClIeKTPOMETPUUECKUE METO/IBI. . . Bt-2.4c (Rep_0194)

CneunannanpoBaHHbIXN MariorabapuUTHbIN Macc-creKTpomMeTp Ans
ANAarHoOCTUKM coumanbHO 3Ha4YMMbIX 3adboneBaHun, Bknroyasa COVID-
19, no cocTaBy NeTy4Mx KOMNOHEHT BblgoXa YernoBeka

H.M. BJ'IaI_HCHKOBl, A.C. Bep,Z[HI/IKOBZ, B.1. CaquKoz, JL.H. FaJ'IJ'II:Z, A.B. Ko3neH01<3, B.1. HOHKOB4,
H.P. Fawan'®

! ®usuko-Texunuecknit  muctutyr um.  A.®.Hopdpe PAH, Canmkr-Ilerepbypr, 194021, Poccns,
gall@ms.ioffe.ru

2 HNucturyT ananmutuueckoro npudopocrpoenust PAH, Cankr-ITetepOypr, 190103, Poccus,
* PI'BMY AJIMa30BCKHiA uentp, Cankr-IlerepOypr, Poccust

* 000 Anspocenc, Cankr-IlerepOypr, Poccus

®> 000 MC-Bwo, 199155, . Cankr-IlerepOypr, yi. XeneznoBoackas, 1. 17/5 nmur. ]

Jnarnoctuka 3a00JeBaHUl 0 XUMHUYECKOMY COCTaBY JIETYYMX KOMIIOHEHT BBIJJOXA YEJIOBEKa UCIOJIb3Y-
eTcs co BpeMeH | unmnokpara. B Hacrosiee BpeMs YyCTaHOBIJICHO, YTO LEJIBIN Psiji 3HAUMMBIX OMOMapKEpOB,
MPUCYTCTBYIOIIUX B BBIIOXE, MOKET OBITh MCIOJB30BaH JUIS TUATHOCTHKU COIMAIbHO 3HAYMMBIX 3a0o0sie-
BaHuii. B ToM uncie COVID19.

Oco0oe 3HaueHue UMEIOT J1Ba (haKTopa:

1. Bo3MOXXHOCTb pEerucTpUpoOBaTh COCTaB HE BCETO BbIJIOXA B IIE€JIOM, a JIMIIb €0 HaYaJIbHOM, cpeaHei
WM KOHEYHOW 4acTH

2. Perucrtpanusi HeCKOJIbKUX OMOMapKepOB OJHOBPEMEHHO; IPH 3TOM MX UHTEHCHUBHOCTH MOTYT CYIIEe-
CTBEHHO, Ha HECKOJIBKO MOPSAIKOB OTIIMYATHCS APYT OT JIpyra.

st petienus yka3zaHHBIX 3a7a4 ObUT pa3pa0doTaH CeUaIM3UPOBAHHBIN MacC-CIIEKTPOMETP, CITIOCOOHBIN
OJIHOBPEMEHHO MPOBOAUTH PETUCTPALIMIO IIUPOKOTO TMANa30Ha MAacCOBBIX YUCEI 3a CUET CIeKTporpaduye-
CKOTo pexuma peructpauuu. MoHHO-onTHYeckast cuctema npubopa mpeacTaBisieT co0oi BapHaHT JBYX-
KacKaJIHOH cxeMbl ¢ JBOMHON (okycupoBkoi Tuma Matrayxa-I'epiiora, onTMMU3UPOBAHHBIN 110 MAKCHUMY-
My HpPOIyCKaHUs MOHOB aHAJIM3UPYEMOIrO BbIOXa M JlMana3oHa OJAHOBPEMEHHO PETUCTPUPYEMBIX JIMHUMN
ero macc-cnekrpa. JIunusa ¢poxycoB, Ha KOTOPOM OCYIIECTBISETCS CIIEKTPOrpapuuecKHil peKUM perucrpa-
IIUU Macc-CIEeKTpa, IpsiMasi U BbIHECEHA 3a Mpeesibl MarHUTHOTO MOJIS.

Macc-cneKTpoMeTp CKOHCTpYHpoBaH o TexHojoruu «MC-miardopmay ¢ pa3MmelieHHeM BCeX HOHHO
ONTUYECKUX AJIEMEHTOB B BaKyyMHOW KaMmepe, BKJIIoUas AMCIEPTUpYIOIKUNA MaruuT. Peructpanus curnana
IPOM3BOJIUTCS B PEKUME CueTa HOHOB Ha HECKOJIbKO BOY, ycTaHOBIIEHHBIX BIOJIb JIMHUHM (OKYCOB; CMEHA
JIMana30HOB OJHOBPEMEHHO DPETUCTPUPYEMBIX JIMHUM Macc-CIEKTpa IMPOU3BOAUTCS NyTEM HW3MEHEHUs
YCKOPSIIOILErO HaIPSKEHUS.

Macc-crieKTpoMeTp ObLIT UCIIBITAH MPU U3MEPEHUH CIIEIOBBIX KOHLIEHTpaluuil (ppeoHOB B a30Te, MOJEIIH-
pYIOIIMX OHOMapKepsl, ¢ UCIOJIb30BAHNE aprOHA B KaUeCTBE CTaHAAPTA. BBIABICHHBIN Mpeen 1eTeKTHPO-
BaHus coctaBmi ~300 ppb. Bpems oqnHOYHOTO M3MepeHus oOpa3iia COCTaBIsIeT He Ooiee 5 cex.

[Tpubop co3znan conpyxectoM crnenuanuctoB ®TU um. A.d.Nopdpe PAH, MAIl PAH, AnmaszoBckoro
nentpa, OO0 ADPOCEHC u OOO MC-buo. B Hacrosiee Bpemst npuOOp MPOXOIUT JIabOpaTOPHBIE UCTIBI-
tanus. Ero ycnoBnoe HazBanue BREATH.
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Cexuus 2. PaanocnekTpoCKONMMUeCKUe U MacCc-ClIeKTPOMETPUUECKUE METO/IBI. . . Bt-2.5¢ (Rep_0197)

MUcnonb3oBaHUe HU3KOYACTOTHOM L-ananbkomeTpun ans
¢pTOMOHUTOPUHIA

n.pP. Fa.n.nbl, C.1. MaKCI/IMOBl, JLH. Fannbl, T.D. KynemOBaZ, H.P. Tammp?

"Uucturyr ananutudeckoro npudopoctpoerns PAH, CII6, Poccus

2 DU3UKO-TEXHUUYECKH uHcTuTyT PAH um.A.®. Uodde, CII0, Poccus

HccnenoBanue BOJHOTO PeKUMa B PACTEHUSIX B CBSI3U C YCTOWYMBOCTBIO M IPOAYKTUBHOCTBHIO PACTEHUIA
SBIISICTCS BAXKHOM 00JIACTBIO MX 001Iero (MTOMOHUTOPUHTA. BechbMa 4yBCTBUTEIBHBIM M HH(POPMATUBHBIM
METOJIOM ISl U3MEPEHHUSI PUCYTCTBUS U COCTOSIHUS BOJBI B JIFOOBIX JKUBBIX O0BEKTAX SBISETCS METOJ] HU3-
KOYacCTOTHOH L-Tu3abKkoMeTpun, B KOTOPOM HCCIENYEMbI OOBEKT MPU U3MEPEHUAX MOMEIIACTCS B KaTyIll-
Ky UHAYKTUBHOCTH Koyie0aTesbHOTO KOHTYpa [1]. DToT MeToa OblT UCIIOJIB30BaH JIJISl U3YUYEHUSI U3MEHEHUS
COCTOSIHUSI PACTEHHI B MPOLIECCE UX CTPECCOBOTO COCTOSIHHSI, CBA3aHHOTO C HETIPEPHIBHBIM 00E3BOKUBAHH-
€M BIUIOTh /IO TIOJTHOT'O BBICHIXaHHUSI.

B kauecTBe 00beKTa UCCIETOBAHMS OBLUTH B3ATHI JTUCThS XJIOPOPHUTYMa, CPE3AHHBIE C KUBOTO 3I0POBOTO
pacteHus. Bec nuctbeB pukcupoBalics Mpu KakIoM U3MepeHHUH. JIMCThs MI0THO HAOUBAIKCH B IPOOUPKY,
Jlajiee UCIOIb3YEMYIO Ui AUAJIbKOMETPUUYECKUX M3MEPEHHUI pe30HaHCHOM KoHType. YacToTHas olnacthb
usmepenwuit 0,1-2,5 MI'n [2]. KpuBslie ciekTpaabHOM 3aBUCHMOCTH TaHTE€HCA JUAJIEKTPUUYECKUX MOTEPh tgo
OT YacTOThl KOHTYpa B PE30HAHCE OTPAXKAIOT COCTOSHUE BOJABI B U3MEPSEMBIX JINCThSAX U MO3BOJISIIOT Clle-
JUTh 32 U3MEHEHUEM HTOT0 COCTOSIHMSI BILJIOTH JIO MOJHOTO BhIckIXxaHusl. Ha pucynke 1 nmpencraBieHbl TH-
NUYHBIE KPUBBIC IS tg0, MOKA3hIBAIOIIas HEKOTOPOE, HEOOIbIIOEe N3MEHEHHE CIEKTPa, CBHIETEIBCTBYIO-
1iee, YTO BOJHAS YacTh MPOTOILIa3Mbl JIUCTHEB HE SBISETCS CBOOOIHON BOJOM U UTO (POPMBI CTPYKTYPUPO-
BaHUS BOJBI B HUX Pa3HOOOpa3HBI. DTO MPEACTABICHUE TOITHOCTHIO KOPPEIHPYIOT C NPEIACTABICHUSIMU
mkonbl mpod. A.M.AnekceeBa 00 0COOOM COCTOSTHUU IIUTOIIIA3MbI KJIETOK pacTEHUHN KaK [EIOCTHOU eH-
HOM Y TTOJBM)KHOM CUCTEMHI [3].

na 10-4 cTpyk
03

o - Puc.1. Cnexmpol maneenca OusieKmpuieckux nomepb IUCmve8 Xaopopu-

(N}

myma ¢ pasHuyeti 8 1 oenv (kpusas 2) u uepes 10 OHell ocyuieHus (Kpugas

200 250 30

O06paboTKa KpUBBIX JUIIBKOMETPUYECKHX MOTEPh JUCTHEB PACTEHUM, 3apErMCTPUPOBAHHBIX TOCIIE0BA-
TCJIIBHO IO MCPEC MX BBICBIXAaHHA, ITO3BOJIACT Ha6J'IIO)IaTI> paSJ'H/ILIHI)II\/'I X0 HU3MCEHCHUSA BOJHBIX M BOJHO-
OETKOBBIX CTPYKTYpP B MPOTOIIa3Me JHCTHEB B 3aBUCUMOCTH OT pPeKUMa BbIChIXaHUs. Buaumo, 3To MeTon
IPUTOJIEH U JIJIS1 OLIEHKH KU3HECIIOCOOHOCTH paCTEHUI MPU pa3InyMsIX B PEKUME YBIAKHEHMUS.
Jlureparypa

1. JLII.Cemuxuna. UHAYKTUBHBIA METOJ ONPEACICHHUS TUICKTPUUCCKUX CBOUCTB kuakocteil. // Haydunoe mpubopocTpoeHue.
2005, Tom 15, Ne3, c. 83-87.

2. lanns JI.H., MakcumoB C.U., Cxkypununa T.C., I'anns H.P. HuskouactoTHast vHAyKTHBHAs quannbkoMeTpust. // HaydHoe npu-
6opoctpoenue, 2016, T.26, Nel, ¢ 19-24.

3. A.M.AnexkceeB. BoaHbIl peskiM KJICTOK PACTEHUS B CBA3M ¢ OOMEHOM BELIECTB M CTPYKTYPHPOBAaHHOCTHIO IIMTOILIA3MBbI. TH-
mupszeBckre ureHns. M. Hayka.1969. Bem. XXVIIIL.- 35¢.
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Ceknus 2. PaMOCIEKTPOCKOMUYECKIE U MACC-CIIEKTPOMETPUYECKUE METO/IHI. . . Bt-2.6¢ (Rep_0196)

HoBble BO3MOXHOCTH L-.CIVISHbKOMeTpVIVI BbICOKOIo pa3peLieHus:
Ha6mop,eHV|e AJNIeMEeHTHbIX MUKOB B KBAa3UCNEKTpPax
AN3ANeKTpun4yecKkoro normnoweHus

JILH. raJIJIbl, n.P. Fannbl, C.H. MaKCI/IMOBl, H.P. Tams?

"Mucrutyr ananutiueckoro npudopocrpoenus PAH, CII6, Poccus

2 DU3UKO-TEXHUYECKH uHctuTyT PAH um.A.®.Modde, CII6, Poccus

D¢ dEeKTUBHBIM METOJOM HCCIEOBAaHUS PACTBOPOB B CYIIECTBEHHO 00Jiee€ HM3KOYACTOTHOM OOIACTH,
4eM TPaJUuLMOHHO npumeHsembie MK-MeToapbl, ABIsSeTCA TUAJICKTPUYECKas CIIEKTPOCKOMUS, U TUDJICKTPHU-
YECKHE METOJbl UCCIEOBAaHUSI CBOMCTB YKUJKOCTEH, BKIIIOYAss BOJY M BOJIHBIE PACTBOPHI, B IMOCIEAHEE
BpeMsl HauajIu MHTEHCUBHO pa3BuBaThcs [1]. B maHHON paboTe METOI0M HU3KOYACTOTHON MHAYKTUBHOM L-
JTUAIBKOMETPUH BBICOKOTO Pa3pelieHus UCCIIEI0BAIOCH MOSBICHUE 3JIEMEHTHBIX TUKOB B BOJHBIX PacTBO-
pax coJiel JIeKTpOoauTOB. B MeTone L-auampkoMeTpun BIUSHUAE MPOBOJUMOCTH PACTBOPA SABJISETCS CYIIIE-
CTBEHHO 00JIee HU3KHUM, YEM B JUIITLKOMETPHUH C EMKOCTHOW STYEHKOH [2], 4TO MO3BOJISET MPOBOIUTH U3MeE-
PEHUS BIUIOTH JIO KUJIOTEPIIOBOTO JArana3zoHa 4acTtoT. [Ipu mpoBeneHnn u3MepeHui CTEKIISTHHAs IPOOUpPKa ¢
pPacTBOPOM IMOMEIIANIACh B COJICHOW/I, SIBIISFOLTUICS 3JIEMEHTOM IOCIIEA0BATEIBHOTO KojiebarenpHoro LC-
KOHTYpa, rae C - 00pa3LoBblii KOHAEHCATOP MEPEMEHHON EMKOCTH JUIsi HACTPOMKU KOHTYpa B PE30HAHC.
Brenenue nmpoOupku ¢ pacTBOPOM B KOHTYP MPUBOAUT K M3MEHEHUIO IMapaMETPOB PE30HAHCA M K CHUKE-
HUIO ero nooporHoctH. [lonydaemas mHbopMalus NpeacTaBisiach B BHAE 3aBUCHUMOCTH TaHTE€HCA yria
JTUAJICKTPUYECKUX MOTEPH tgo = ¢'l¢ , TIe ¢ ué , COOTBETCTBEHHO, PEaKTHBHAs U aKTUBHAS YaCTH JUAJICK-

TPUUYECKON KOHCTAHTBI, BBIYMCIISIEMOr0 B JaHHBIX H3MEPECHUSX
h TOJIbKO U3 MapaMeTPOB PE30HAHCOB KOHTYypa J0 U IOCJE BBEIE-
HUS B HEro NMpOOHUPKH C PacTBOpoM. [2]. DKCnepuMEHTAIbHO
MOKa3aHo, YTO B JIMAIa30HE KOHILEHTPAIUN COJIEH DJIEKTPOJIUTOB
102-10°M saBucumocTy Tanrenca JTURIIEKTPUYECKUX MOTEPH tZo
OT YaCTOTHI MPUOOPETET CHEKTPAIBHBIM XapaKTep C YETKO BhIpa-
JKEHHBIMM M XOPOILIO TMOBTOPSIOIMIMMUCA THKaMHU, WHTEHCHUB-
HOCTh KOTOPBIX YMEHBIIIACTCS MPU YMEHBIIEHUU KOHIICHTPAIIMH
coneit. s xmopumos Li, Na, K u CS nuku, COOTBETCTBYIOIINE
Wl MOHAM METAJIJIOB, OTPEIETISUTUCH B CIIEKTPax Ha MOCTOSHHBIX Ya-
=g CTOTaxX, XapaKTePHBIX JUIS KaKIOr0 M3 KaTHOHOB, a aHWOH CI
JUTSL BCEX COJIEH TakyKe MPUCYTCTBYET BO BCEX CIEKTpax.

Ha pucyHke mpeacTaBieHbl 3aBUCUMOCTH tgd OT Jioraprudma 4acToThl A1 BoaHbIX pacTBopoB NaCl pas-
HBIX MOJISIPHBIX KOHIICHTpamwid: 1 — 10'2; 2 — 10'3, 3- 5.10'4; 4 — 10'4; 5-— 10'5; 6 - 10°M. Jlyist pacTBOpOB
AMEKTPOIIUTOB JUIIHKOMETPHUUECKHE U3MEPEHHs BIIEPBbIE MO3BOIMIN HAONIOaTh B SKCIEPUMEHTE HECO-
MHEHHYIO CHeln(pUIHOCTh CTPYKTypupoBanus Boasl noHamu Li*, Na*, K™ u Cs’, T.e. monamu >mexrponu-
TOB C Pa3IMYHBIMU KOOPJIWHAIMOHHBIMHU 4KciIamMH. KOHIIEHTpallMOHHbIE U3MEHEHUsI HAOI0IaeMBIX CIEK-
TPOB JIEMOHCTPUPYIOT YMEHBIIICHHE aMIUTUTY] BCEX, KATMOHHBIX M aHUOHHBIX, TUKOB IMPHU pa30aBIICHUH
pPacTBOPOB M MEPEXOJ K IIAJIKUM KPHUBBIM, XapAaKTEPHBIM ISl TUCTUITIUPOBAHHOW BOJBI, YTO MO3BOJSIOT
OTHECTHU BOJIHBIE PACTBOPHI COJIEH AJIEKTPOJIUTOB K KIAaCCUYECKUM pacTBopam [3].

Jlutreparypa

1. T.A.bnank, JL.IL.Okxcnepuanaosa, O.I1.Cupenkwmii, H.A.Kacsn, K.C.Octpack. IudapkoMeTpHst KaKk OJUH U3 METOJIOB MPAKTH-
YEeCKOU akBaMeTpuH (YyHKIIMOHATIBHBIX MaTepHaIoB. / MeTo bl 1 00BEKTHI XUMHUYECKOro aHanusa, 2007, 1.2, Ne2, ¢.156-161

2. JLI1.Cemuxuna. HIYKTUBHBIA METO]| ONIPEICIICHUS TUAICKTPHUCCKIX CBOWMCTB *kuIkocted. // HaydHoe mpubopocTpocHue.

2005, Tom 15, Ne3, c. 83-87.

3. l'aye JI.H., MakcumoB C.1., Cxkypuauna T.C., I'anne H.P. HuskouacroTHas MHIyKTHUBHas AudibKoMerpus. // Hayunoe npu-
6opoctpoenue, 2016, T.26, Nel, ¢ 19-24.
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Cexknust 6. Bo3zelicTBre Ha OHOJOTHUECKUE OOBEKTHI U co3/anne umu ¢pusndeckux... Bt-6.1c (Rep_0049)

MeToa namepeHusa pasHOCTU NOTeHULMAroB B KOpHeobutaemon
cpeage Ansa nccrienoBaHusA 3ﬂeKTpOCbVI3VIOJ10I'VI‘IeCKVIX CBOMCTB
pacTteHun

T.3. KyJIemOBal‘Z, H.P. Fannbl, .. Tanona®

L OTU um. A. . HNodde, Cankr-IlerepOypr, 194021, [Tonmurexuuueckas, 26

2 ADU, Cankrt-Ilerepoypr, 195220, I'paxxnanckuii, 14

o1 nouma: WWW.piter.ru@bk.ru

Pacnpenenenue mnpoiieccoB pocta U 0OOMEHa BEIIECTB MO MX WHTEHCHUBHOCTU MEXJYy OCHOBHBIMU Opra-
HAMU ¥ TKaHSIMH PACTCHHI OOYCIIaBIMBaeT HAIMYNE META0OIUYECKUX T'PAJHCHTOB, KOTOPHIE B CBOIO OYe-
penb SIBISIOTCS MPUYMHON BO3HUKHOBEHUS I'paJueHTOB Ouosnextpuueckux mnoreHnuanoB (bOII). Takue
rpagueHTsl BT MeTaboIMuecKoro MpOUCX0XKACHUS PETUCTPUPYIOTCS BAOIh KOPHS, JTUCTA, ITOOETa U BCEro
pactutenabHoro opranusma. Hanbonee HHTEHCUBHO 3J€KTPO(U3HOIOTHUECKHUE TPOLECCHl BRIPAXKEHBI B CH-
cTeMe KOopHeoOuTaemasi cpeia-pacTeHue, 4TO CBSI3aHO C MOTJIOMIEHUEM M TPAHCIIOPTOM HMOHOB B XOJE MHU-
HEpaIbHOro nmuTanus [1].

enp manHoOM pabOTHI 3aKiIOYAIach B AKCIEPUMEHTAILHOM HM3YYEHUHU DJIEKTPOTCHHBIX CBOWMCTB PaCTH-
TEIbHBIX OPraHU3MOB M OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMi B KOPHEOOUTaeMOM cpejie.

Pa3zpaboraHHbIi MeTO H3MEPEHUS ICKTPODU3HOIOTHUSCKUX CBOMCTB pAaCTEHUI OCHOBAH Ha aBTOMATH-
YECKOM PEerucTpauuy pa3HOCTH IMOTEHLUUAIOB MEXAY CUCTEMOM 3JIEKTPOJOB, YCTAHABIMBAEMON B €MKOCTH
JUTSL BBIpAIIUBAHUS (PACTHIILHU) U KOHTAKTUPYIOMICH ¢ pru3ochepoii myTeM MOBEPXHOCTHOTO KOHTAKTa KO-
Hel ¢ mpoBoasmnmM MatepuanoMm [2]. B kauectBe oOwbekTa mcciaemoBanus Obla BeIOpaH canar (Lactuca
sativa L.), BeIpariuBaeMslii o pazpaboranHoi B ADU TeXHOJOrHH MaHOMOHKUKH. VICTIBITaHKsI TPOBOIMIIH B
KOHTPOJIMPYEMBIX YCIOBHSIX HMHTEHCHUBHOIN CBETOKYIBTYpHI. BBUIO HccaenoBaHo Tpu BapraHTa KOHPUTypa-
UM PACTWJIbHU, OTJIWYAIOLIUXCS PACIIONIOKEHNEM PACTEHUN U U30JUPOBAHHOCTHIO KOPHEBOM CUCTEMBI OT-
JIeIbHOTO PACTEHUS: BAPUAHT | — B paCTHIIBHIO TOMEIIEHO OJHO PaCTEHUE, BAPUAHT 2 — B SUEUKE pa3Mmelie-
HO 5 pacTeHHid, KaKJI0e Ha OTACIbHOU IiaTdhopMe B OJHOM IMUTATEIILHOM PAacTBOpE, BapuaHT 3 — B pac-
TUJIbHE 5 pacTeHUU Ha OTHEIbHBIX MIaTGOpMax B OJHOM MUTATEIILHOM PacTBOPE, HO UX KOPHEBBIE CHCTE-
MBI OT/ICJICHBI IPYT OT APYra MeperopoIKoil.

B pesynbraTe, BO Bcex BapHaHTax HaOIIOAaNach CXOXKas JUHAMHKA PA3HOCTH MOTEHIIMAJIOB — B Hayale
JKCTiepuMeHTa renepanus Hanpspokenus 30-100 MB, ero mocreneHHoe yMEHbIIEHHE K S-OMY JTHIO BEreTaiu-
OHHOTO IIMKJIa, a 3aTeM Ha 10-bIii eHb MIaBHOE yBeNUWYeHHE U cTabunuzanus Ha ypoBHe 110 MB. B Bapu-
anTe 1 ¢ OAMHOYHBIM PAaCTEHHEM HAOIOANIOCh OOJiee YCTOMYMBAs TMHAMHUKA — PA3HOCTh MOTCHIIMAIIOB Ha
5-10 nens cHmkanack auib Ha 30%, Toraa kak B Bapuante 2 3HaueHus: bOII magano npakTuyecku A0 HYIS,
a B BapuaHTe 3 3adukcupoBaHa cMeHa noyispHocTd U ymenblienue bOII 1o -30 MB.

Takxum oOpa3om, B mpoiiecce pa3BUTHS pacTeHUI B KOpHeoOuTaeMoii cpene HabmonaeTcs coznanue bOII
3a CYET aKTHBU3AIMH OMOJOTUUECKUX U (PU3UKO-XUMUYECKUX MPOIIECCOB, COMYTCTBYIONINX KU3HEACITEIb-
HOCTH pacTUTeNIbHOro opranusMa. [Ipu stom, npennonoxurenbHo, icTouHuKOoM JJIC BeicTynaet KopHeBas
cHucTeMa pacTEHUM.

Jlureparypa
[1] HozausikoB AWM. BuosnekTpuueckre MOTEHIIHATBI B CHCTEMe MoYBa pactenue. Ilousogedenue. 2013. [7]. 813-813.

[2] KynemoBa T.3., Tamms H.P., Tanymko A.C., ITanoBa I'.I'. DnexTporeses pacTHTEILHO-MUKPOOHOTO TOTIMBHOTO 3JIEMEHTA
NPH MapajuIeIbHOM M MOCIIEA0BATENILHOM COEAMHEHNH stueeK. Kypuan mexnuuecxoil gpuzuxu. 2021. 91 [3]. 510-518.
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BnusiHne UCTOYHUKOB CBeTa C Pa3fiMyYHbIM CMEeKTPanbHbIM
COCTaBOM Ha NPOAYKTUBHOCTb U OMOXMMUYECKUIN COCTaB pacTeHUN
TOMaTa

T.9. Ky.ﬂemOBal, O.P. Vz[aJIOBal, n.T. BaJ'IaH_IOBaZ, JIM. AHI/IKI/IHal, ILIO. KOHOH‘IYKl, I'.B. MI/IpCKa}Il,
[.T. [anosa

! A®H, Canxr-TlerepGypr, 195220, I'paxuanckuii np., 14
2 ®HIIO, Mockosckas 001., mocenok BHUMCCOK, 143080, yin. Cenekuonnas, 14
a1 nouma: WWW.piter.ru@bk.ru

B ycnoBusix MHTEHCUBHON CBETOKYJIBTYPBI, MPEAHA3HAYECHHON JIsi MOJYYEHHS! BBICOKOMPOAYKTHUBHBIX
¢dbopM, B Ka4eCTBE HCTOYHUKOB CBETA OOBIYHO UCITOJIB3YIOT 00IydaTe I HA OCHOBE HAaTPUEBBIX JIaMII BBICO-
KOT'O JIaBJICHUS, XOPOIIO 3aPEKOMEH/IOBABIINX ce0sl M MPUMEHSIEMBIX B 3aIlUIICHHOM TpyHTEe. B Toxke Bpe-
MsI IMHAMHYHO Pa3BHBAIOIINECS CBETOIMOAHBIC TEXHOJIOTHH IIPUBEIH K OOJIBIIOMY MPOTPecCy B KyJbTHBHU-
POBaHHMM PACTCHHN — 3a CUET UX MCIOJIB30BAHUS MOXKHO YIPABISATH POCTOM M BTOPHYHBIM METa00IM3MOM
pactenuii. CBeTOAUOAHOE OCBEIICHHE SIBISIETCS MHOTOOOCIIAIONICH aJbTePHATUBOM HUCIIOJIB3YyEMbIM B pac-
TEHHEBOJICTBE ICTOYHUKAM CBETA.

[leap maHHOTO MCCASAOBAHMS 3aKIHOYANIach B CPABHUTEILHOM HCIIBITAHUU BIIMSHHS MCTOYHHUKOB CBETA
Pa3IMYHOTO CIEKTPAIBHOIO COCTaBa Ha MPOIYKTUBHOCTh M KA4€CTBO PACTUTEIILHON MPOAYKIIMU B YCIOBU-
X UTHTEHCUBHOUN CBETOKYJbTYPBHI.

UccnenoBanus npooaunu Ha Oase arpoduononuroHa A®U B perynupyeMbiX yCIOBUSX MHTEHCHBHOMN
CBETOKYJBTYpBI — TEMIIEPATypy BO3ayXa MOAJepKkuBaiu B mpenenax 22-24°C guem u 18-20°C HOUbIO, OT-
HOCHTEJIBHYIO BIQXKHOCTH Bo3ayxa — 65-70%. OO0BbeKTOM HCCIICOBAHUN CITY)KHJIM PacTEHUS TOMaTa CopTa
Harama cenexunu @HI[O. CpaBHUTENBHYIO OLIEHKY BIUSHUS M3JIYYCHHUS C PA3IUYHBIM CIIEKTPAIBHBIM CO-
CTAaBOM Ha pacTEHHUs TOMaTa MPOBOAMINA C HUCIOIb30BAaHUEM UYETHIPEX THUIIOB UCTOYHUKOB CBETA: 1) JIamIibl
JIHa3-400, npunsareie 3a stanoHn, 2) CII1 — cBeToano HbIE CBETUILHUKU, U3JIYYAIOIUE JKENTHI CBET CO
CHEKTPOM, IPUOIMKEHHBIM K CIIEKTPY HATpUeBBIX Jamil, 3) CJI2 — cBeTOANOHbIE CBETUIILHUKH, U3IIyda-
IOIIE PO3OBBIN CBET, MPUOIMKEHHBIE K UCIIOJIb3YEMbIM B TEIUIMYHBIX KomIuiekcax, 4) CJI3 — cBeroanon-
HbIE CBETUJILHUKH CO CTIEKTPAJIBHBIM COCTABOM B BUJUMOM 00JIaCTH, TPUOIUKEHHBIM K COJTHEYHOMY CBETY,
C TIOMOIIBIO CTIeUATH3UPOBAHHON BTOPUYHON ONTHKHU (HOY-Xay). Bennuuny hOTOCHHTETHUECKH aKTHBHO-
IO MOTOKA (POTOHOB YCTAHOBHIIM JUISL BCEX BAPHAHTOB OMHAKOBYIO — 340+20 piMomb M 2-c’™ ¢ MpoXomKu-
TETHHOCTHIO CBETOBOTO Mepro/ia 16 4acoB B CYTKH.

[IpoBeeHHBIE UCTIBITAHUS 10 UCCIICAOBAHUIO BIMSIHUSI CBETOBOW CPE/IbI C PA3TUYHBIMU CIIEKTPATHHBIMH
XapaKkTepUCTUKAMH Ha pa3BUTHE pacTEHUU TomaTa copTa Hatalia B MHTEHCHUBHOI CBETOKYJIbTYpe MOKa3a-
7Y, YTO JIy4IIUEe Pe3yJbTaThl MO MPOJIYKTUBHOCTUA U KAYECTBY PACTUTEIHHON MPOAYKIIMHU TOCTUTHYTHI MPU
UCTIOJIb30BaHNU MCTOYHHKOB CBETA CO CIIEKTPOM, MAaKCUMAaJIbHO MPUOIUKEHHBIM K COMHeUHOMY. [Ipu BBI-
palIMBaHUM PAacTEHUM TOMara Macca IUIOZOB B CpeAaHeM jocturaia 8,5 kr/m? — mox mammamu J{Ha3-400,
6,6 Kr/m® — nmox C/1, 7,9 kr/m® — mox C2 u 10,5 kr/m® — noa CZ13 ¢ onHOrO sipyca 3a OJIMH BEreTallMOHHbII
nepuoi. Beipamennsie moa cBeToauoaHbIMU cBeTHibHUKaMu CJ[1 pacTeHust Tomara mokasaiu JTOCTOBEp-
HOE CHIKEHHE Macchl mona Ha 27%, a mog C13, Hao6opoT, yBenuyeHne Ha 25% 1o CpaBHEHHIO C TAKOBOU
nox mamnamu JIHa3-400. CpaBHUTEIbHAS OlIEHKa OMOXMMHUYECKOTO COCTaBa IUIOA0B ToMaTta coptoB Hara-
11a CBUAETENbCTBYET O BBICOKOM MX Kau€CTBE MO]] BCEMU TECTUPYEMbIMH HCTOYHUKAMU CBETA.

Takum oOpa3zoM, MOKa3aHHOE HAMU MTPEUMYIIECTBO CIIEKTPa H3TyUEHUs, TPUOIMHKEHHOTO K COTHEUHOMY
CBETY, TOBOPUT O PEIIArOIICH POIH BCEro AMarna3oHa JIIMH BOJH B BUAMMOMN OOJIACTH CIIEKTpa IS JKU3HE-
JeSATeTFHOCTH PACTEHUMN: OCYIIECTBICHHUS (POTOCHHTETUUYECKHUX PEAKIUH, aKKyMYJIAINN U TIPeo0pa3zoBaHus
SHEPTUU CBETA, PErYJISIUU BTOPUYHBIX MPOIECCOB, CHHTE3€ METAaOOIMUTOB, 3alIUTHBIX COSAMHEHUN U Jp.,
mporieccax B )KUBOM JIUCTE.
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AHTMOaKTepnanbHas o6paboTka ¢ UCnosfib30BaHNEM BbICOKMUX
3NMEeKTPOHHbIX COCTOSIHUA MOJIeKYJ-CeHCMOUnnM3aTopoB

A.T. Mmemrysios’, C.H. Jleryra'

! OpenGyprekuii rocynaperBennblii yausepenrer, Open6ypr, 460018, [To6eas:, 13

an. noyma. azamat.ischemgulov@yandex.ru

CHuxenne >(PQPEeKTUBHOCTH TPAIUIMOHHBIX AaHTUOMOTHKOB CTUMYJIHPYET K IOHCKY JPYTHX METO/0B
MHAKTUBALMU MATOTCHHBIX MUKPOOPraHu3MoB. OHON U3 MEPCHEKTUBHBIX alNbTEPHATHUB SIBISIETCS BO3JICH-
CTBHE Ha 00pabaThIBaEMyIO Cpeqy CBETOM B NMPHUCYTCTBUU (DOTOCEHCHOMIN3ATOPOB. MexaHU3Mbl MHAKTH-
BallMU MPU 3TOM MOTYT OBITh PA3JIMYHBI, HO B IIEJIOM UX MOKHO Pa3AeauTh Ha (poToIMHAMUYECKHE (CBETO-
Basi SHEPTHs MEPEXOAUT B XMMUYECKH aKTHBHBIE COCMHEHNUS) U TEIUIOBBIC (CBETOBAsi SHEPTHs Mpeodpasy-
eTcsl B Tem10). MoseKkyspHble CeHCUOMIN3aTOPbl, TAKHE KaK KpacUTeNd, IOMUMO peaian3anuu (poToanHa-
MHYECKOTO0 MEeXaHH3Ma MOTYT CIYXHTb MOIIHBIM HCTOYHHUKOM TeIia, OCOOCHHO €CIIM 33JeHCTBOBATH MX
BBICOKHE JIEKTPOHHBIE COCTOSTHUSI.

B pabore omeHuBanach IKM3HECHIOCOOHOCTH
IUIAaHKTOHHBIX KyabTyp ESscherichia coli, Bacillus
6- subtilis u Salmonella typhimurium (~ 10" KOE/mu)
IpU BO3JCHCTBHUM JIa3epHOTO U3NydeHus (532 Hm)
= B IPUCYTCTBHHM KCAaHTCHOBBIX KpacuTeNei (303uH,
ﬁg 44 SPUTPO3UH, 10 M). Bpino mokazaHo, 4TO yKazaH-
—_ HbIE CEHCHOMJIM3AaTOPhl XOPOIIO BO3JCUCTBYIOT Ha
rpam-nonokutensasie B.subtilis u S.typhimurium,
M He#mocTarouHo  A(PQPeKTHBHO HA  rpam-
orpuniarenbhbie E.COli. Toibpko mpu JOCTATOYHO

0 _ _ ' ' _ . BBICOKOW IUIOTHOCTH MOIIHOCTH BO30YXKICHUSI
0 5 10 15 20 25 30 (cBemre 15 MBr/cm®) maGmiomanach ycToitunBast
P [MW/en'] WHAKTUBAIIMS BCEX YIOMSIHYTHIX Oaktepuil. [lpu

Takoi OOJIBIION SHEPTUH PACTET BEPOSATHOCTH CTY-
MEHYaTOr0 JIBYXKBAaHTOBOTO TOTJIOMIEHUS C 3ace-
JIEHUEM BBICOKHUX 3JIEKTPOHHBIX COCTOSIHUM MOJe-
Kya [1, 2], 4TO MOXHO MPOMILTIOCTPUPOBATH Ha
npuMepe 3aBUCUMOCTH MHTEHCHUBHOCTH (oc(opeclieHIInd BOAHOTO pacTBOpa 303MHA OT TUIOTHOCTH MOTII-
HOCTH BO30YxaeHus (puc. 1). [Ipu Maabpix MOIIHOCTSX BO30YKIAIOIIETO U3Ty4YeHUsI MHTEHCUBHOCTD OBICT-
PO pacTéT, BBIXO/SI HAa HACBILIEHHUE, YTO 0OYCIIOBICHO 3aCEIC€HUEM BCEX JOCTYIHBIX S1-COCTOSHUN MOJEKYIL.
ITo mepe pocTa MOIITHOCTH BO30YK/I€HHSI MHTEHCUBHOCTh CHOBA HAUWHAET MEJICHHO PACTH, TaK KaK HauM-
HAIOT 3aCeNsIThCsl 00Jiee BBICOKHE Sp-dJ€KTPOHHBIE COCTOSHUS, U3 KOTOPBIX BEPOSTHOCTH MEpexo/a B TPH-
MJIETHBIE COCTOSIHUA (CIIEOBATEIbHO, U MHTEHCHUBHOCTH (hochopeciieHIun) BhIlIe. Bbricokasi CKOpOCTh
0e3bI3TyqaTeIbHON pelaKkcallii BBICOKUX Sp-dJEKTPOHHBIX COCTOSIHUN MPUBOAMUT K OBICTPOMY BBIIEICHHIO
OOJIBIIIOTO KOJMYECTBA TEeIIa. TeruIoBhIJIEIeHHE B paCTBOpaxX ¢ OAKTEPHUSIMU XapaKTepu3yeTcs o0pa3oBaHU-
€M MHUKPOITY3bIPbKOB M YJapHBIX BOJH B 001y4aeMOi KIOBETE, pErHCTPUPYEMBIX KaK XapaKTEepPHbIE U3MEH e-
HUS B MHTEHCHUBHOCTH MPOXOJSIIETO Yepe3 KIOBETY HeBo3MyImaroliero maiomoriHoro He-Ne mazepa. Ilo-
JTy4eHHBIC JaHHBIE MOTYT OBITh MOJIC3HBI IIPH CO3/IaHUU HOBBIX METO/IOB MHAKTHBAIIMK OaKTepUil B pacTBO-
pax.

Jlutreparypa

[1] S.N. Letuta, et al. Russian Journal of Physical Chemistry A, 2021. 95 [4]. 848-854.

[2] C.H. Jleryra u np. Buogusuxa, 2020. 65 [4]. 705-712.

Puc. 1. UuTeHcuBHOCTH (hocdopecieHIu BOTHOTO pac-
-4
TBOpa 03uHa (10 M) B 3aBUCUMOCTH OT MJIOTHOCTU MOIIIHO-
CTH BO30YKJIAIOIIET0 H3JIyUeHHS
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O BO3MOXHOM BnusHuUMU pakTopoB ypb6aHusaumm

Ha pacnpocTpaHeHHOCTb BUAoB 6abo4yek ceM. Nepticulidae
Ha Tepputopum Poccumnckoun Pepgepauum

JLA. COprHl, C.I. HCTpCﬁOBZ, n.A. O6yx0Ba3, n.A. [[aBLIILOBa3

! Cankrt-IleTepOyprckuii rocy1apcTBEHHBIH YHUBEPCUTET, MeAUIMHCKUN ¢akyabTeT, CaHkT-IleTepOypr,
199034, Yuusepcutetckas Ha0,1.7

an. nouma: lidas7@yandex.ru,

2dTU um. A.@. Hodde, Canxr-TlerepOypr, 194021, [Monurexmimdeckas, 26

an. nouma: yastrebov@mail.ioffe.ru

3CH6IJITY umern C.M. Kuposa, Canxrt-Ilerepoypr, 194021, MuctutyTckuii nep.,n1.5
221. nouma:iobukhova@inbox.ru

W3BecTHO, uTO OONMBIIMHCTBO BUIOB Oabouek cemeiictBa Nepticulidae sBnstoTcs THIMYHBIME TIpEACTa-
BUTEJISIMU BpEAUTENEN JAPEBECHBIX, KyCTAPHUKOBBIX MTOPOJ M TPAaBSIHUCTBIX pacTeHui. Ha ux pacnpocrtpa-
HEHHOCTh Ha TeppuTopur PD MOXET BIUATH Psil aHTPOMOTEHHBIX (akTopoB. IloaTOMYy MHTEpEecHO pac-
CMOTpETh B NIEPBYIO OYepe/lb BIUSHUE Hanbosee 3HaYMMbIX (PAKTOPOB ypOaHU3aLUU Ha KOJUYECTBO BUJOB
06a00YeK ITOro ceMeHCTBa B Pa3UYHBIX pernoHax P®, Ha OCHOBaHUM aHAIW3a JTOCTYIHBIX JINTEPATYPHBIX
JAHHBIX, a TAK)KE PACCMOTPETh HauboJiee BEpOsTHbIE (PU3NUECKUE MEXAaHU3MBI AeUCTBUS 3TUX dakTopoB. C
aToil menpto, mo K. ITupcoHy, paccUMTHIBAINCH PAHTOBBIE MApPHBIE KOIPPHUIMEHTHI KOPPEISIUH MEXK-
ny uucioM BuoB cemeiictBa Nepticulidae B pasubix pernonax P® u nHambonee 3HaYMMbIMU (haKTOpaMu
ypOaHM3aluy, TAKUMUA KaK TUIOTHOCTH JIOPOT, KOJIMYECTBO aBTOOYCOB, 0OBEMBI BHIOPOCOB BpPEIHBIX Be-
IeCTB B aTMoc(epy U CTOYHbIE BOAbL. BhIsiBICHA CcpeHss MO CTENEHU HOJOXKHUTEIbHAs Koppemauus (Ko-
apunment xkoppemsinuu 0.3) MeXIy BCTPEUAIOIIUMUCS B PA3HBIX PETHOHAX YHCIOM BHJIOB B KaXIOM pe-
ruone 6abouek cemeiictBa Nepticulidae u mIOTHOCTBIO HOPOKHBIX MOKPBITHN. OcTaabHbIC KOIDPHUIHCHTHI
KOPPEISIIUHA CBUAETENBCTBYIOT JIMOO 00 €€ OTCYTCTBHH, JIMOO 0 ee MasocTd. OTMEueHHOe HaOII0/ICHHE
MOYKET CBHUJIETEJILCTBOBATh O BIIMSHUM JOPOKHOW IBUIM, NMOPOXKIAEMOM 3KCIUTyaTallel J0por, Ha CIeK-
TPaJIbHYIO COCTABJISIOLIYI0 COJIHEYHOTO HM3JIY4YEHHs, ONOCPEJOBAHHO BIIMSIOIIETO HAa KOJIMYECTBO BUJOB.
N3-3a ymMeHbIIEHUs] HHTEHCUBHOCTH Y ® 00syyeHHsI IpU €ro SKCTUHKIMK YyacTULamMu neutd [1], oTmeuen-
HOE SIBJICHHE MOKET OKa3bIBaTh IPOTEKTOPHBIN 3(pPekT Ha KopMOBYI0 0a3y 6abodek, MpeaoTBpallas €€ Bbl-
TOpaHHUE COJIHEYHBIM CBETOM.

Jlanubie paboTHI [2] MOATBEPKIAIOT MPABUIBLHOCTh HAIICH TUIIOTE3bI, T.K. OHA HAXOAMUTCS B XOPOIIEM
COIJIACHM C JJAHHBIMM 00 SKCTUHKLUH CBETa YaCTUI[AMH aHTPOIOI'€HHOM CcaXH, B TOM YHUCIIE€ TOPOXKAECHHbI-
MU JKCIUTyaTallued JOPOKHBIX MOKPBITHI. TakuM 00pa3oM, aHTPOIIOT€HHbIE (PAKTOPHI 3arpsi3HEHUSI OKPY-
Karoled cpeabpl MOTryT paboTaThb MO HPOCTOM (QHU3MUECKOM MojaenH, ¢ OJHOW CTOPOHBI 3allu-
11asi paCTUTEIbHBIE PECYPCHl OT TYOUTEIBLHOTO BO3JEUCTBUS yabTpaduoneroBoro usnydenust ConaHia, a, C
JPyToi - OKa3bIBaTh HETATUBHOE BIUSHHUE HA 3TU PECYPCHI Uepe3 YBEIUUYeHHE YHciIa BUJIOB 0abouek cemeii-
cra Nepticulidae.

Jlureparypa
[1] Compyn JI.A., Sctpe6or C.I'. JKypran mexuuuecxoui ¢pusuxu. 2020. T. 90. Ne 9. 1510-1515.
[2] D. D. Davis, D. R. Decoteau JAES. 2018. Vol. 7, No. 2, pp. 156-172
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BECI'IpOBO,D,Haﬂ CeHCOpPHas ceTb ANnd MOHUTOPUHIa BJIaXKHOCTU U

Temnepatypbl NOYBbI

FO.U. Baoxun, A.B. benos, A.B. [Isupuuk, C.1O. biioxuna
OI'BHY A®U, Cankr-IlerepOypr, 195220, ['paxxnanckuii mpoc., a. 14

an. nouma. blohin3k4@gmail.com

OI[Ha N3 OCHOBHBLIX 3aJlda4 UHTCIIJICKTYAJIbHOT'O 3EMJICACIINA U 3CMJICIIOJIb30BAHUA — OHepaTI/IBHBIf/i C60p
IHUPOKOIO Ha60pa Pa3sHOPOAHBIX AAHHBIX O COCTOSHHH IIOCEBOB, AI'PO3KOJIOTHYECKUX W arpOTEXHUYCCKUX
CBOMCTBaxX IIOYB C MNPUMCHCHUCM I/IH(bOpMaL[I/IOHHO-I/ISMepI/ITe.HBHHX U CCHCOPHBIX CHCTCM. B mocaennue

roJibl

NPpCANIPUHUMAIOTCA 3HAUUTCIIBHBIC YCUIIUA JJId PaCHIUPCHUA BO3MO>KHOCTEH U3MEPCHUA U

MOHUTOPUHTA MTOYB C MOMOIIBIO0 PA3JIMYHBIX OECITPOBOIHBIX CEHCOPHBIX CUCTEM, KOTOPBIE SBJISIIOTCS OJHUM
U3 MPUMEPOB MPUMEHEHUs TexHoJIoruu untepHera Beieit (IoT) B unTeekTyansHoM 3emienenun [1, 2].

OMBITHOE TIOTe

TepPPHTOPHS ONEITHOTO MO
1 ceHcOpHBI y3ea (Nel)

KC KOOPAHHATOP CETH

Daza JaHHEIX

GecmpoBojHas nepeaua
— JIAHHEIX 110 TIpoTokory ZigBee

OecnpoponHas nepeaua
JIAHHEIX ¢ omoukio 4G
COTOBEIX ceTeit

Puc. 1. Apxutekrypa nepenauu
JIaHHBIX B CEHCOPHOM CETH

L 4

__— @HTeHHa

|

NATUKaHanbHbIA
CKBaXWHHbII
Bnaromep

[

Bnaromep
| /

©MKOCTHOMN
AATYUK ~

BNeTPOHUKU
akTyaTop -

obcapHas
Tpyba

ABYXKaHanbHbIN
CKBAXUHHbIV

Baxueimmmvu (hakropamu, BIUSIONIMME Ha POCT ¥ (POpMHUpPOBAHUE
ypoXasi CEIbCKOXO3SHUCTBEHHBIX KYIbTYp, SBISIOTCS BIAKHOCTh M
TeMIepaTypa KOpHeoOUTaeMOro Cliosi Mo4B. B Hacrosiee Bpems is
MOHHUTOPHHTA TEMIIEPATyphl U BIAXKHOCTH MOYBBI B PEKUME PearbHOro
BpEMEHM HpUMEHsIOTCS OecnpoBojHble ceHcopHble cetu (BCC) co
CTaIlMOHAPHBIMU CEHCOPHBIMHU y3JIaMH HAa3€MHOTO U MOJ3EMHOI0 pac-
nosioxeHus. JlocTyn K JaHHBIM OCYIIECTBISAECTCS 4Yepe3 IEHTPaTnu30-
BaHHYIO apXUTeKTypy nepemadn aanHbix bCC (puc. 1), Bkiroyaroieit
TPU OCHOBHBIX AJIEMEHTA: CEHCOPHBIC Y3Jbl C JaTYMKAMH, KOOpPJHUHA-
Top (WM 1LTI03) Uil cOOpa U Mepelayu JaHHBIX, HHTEPHET-CepBEp C
0a30i1 JTaHHBIX.

OneHuB TeXHUYECKHE BO3MOXKHOCTU coBpeMeHHBIXx bCC B cenb-
CKOM XO3SIIICTBE, MPEUMYIIECTBA M HEJOCTATKU HCIIOJIb30BAHUS Pa3-
JUYHBIX JATYUKOB TEMIIEPATYPHO-BIAKHOCTHOTO PEXUMa B MOJIEBBIX
YCJIOBHSIX C YYETOM BIUSHHUS PACTUTEIBHOTO IOKPOBA, Pa3IMYHBIX
KIIMMATHYECKUX YCJIOBUM, MPUMEHEHUS CEIbCKOXO3SHCTBEHHON TeX-
HUKH U 1pounXx (akTopoB [2] ObUT pa3spaboTaH MPOTOTUI CEHCOPHOTO
y3na BCC (puc. 2), oO6namaromuii CIeaylOnMMA JOCTOMHCTBAMHU:
HAJeKHOCTh KOHCTPYKIIMH, TOJHOCTBIO IMOJ3€MHAasl YCTaHOBKA, BO3-
MOKHOCTh U3MEPEHHS Ha Pa3HBIX INIyOWHAaX, ONMEpPaTHUBHOCTH IMOJy4e-
HUs JaHHBIX. CEHCOPHBIM y3€ BKIIIOYACT: MSITUKAHATBHBIN WA JBYX-

KaHANbHBIM CKBaXKUHHBIM BIAromMep i OMEpaTUBHOTO MOHUTO-
puHra npoduis BIAKHOCTH U TEMIEPATyphl TOYBBI HAa CEIHCKO-
xo3siiicTBeHHOM TMosie Ha riyoune 10, 20, 30, 50 u 100 cm B pe-
KUME PEaTbHOTO BpeMeHU. J[aTYMKH CEHCOPHBIX Y3JIOB HaXOJH-
JUCh B CIISIIIIEM PEeKUME M aKTUBUPOBAIKNCH TOJNBKO MPHU cOope U
nepeaayde JaHHBIX MO dHEProdHPeKTUBHOMY MPOTOKOIY Tepesa-
yn JaHHbIX ZigBee.

Jlureparypa

[1] Cambra C., Sendra S., Lloret J., Garcia L. An 10T service-oriented system

for agriculture monitoring // IEEE International Conference on
Communications (ICC). Paris, 2017. P. 1-6. doi: 10.1109/ICC.2017.7996640.

[2] Broxuna C.YO., Boxuu F0.W. VHTemekTyaapHOE 3eMIIe/Iellie Ha OCHOBE
uHTepHeTa Bemei. 3emuenenue. 2020. Ne 7. C. 7-15.

Puc. 2. TIpoToTHII CEHCOPHOTO Y3I1a
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nOHﬂpVISaLI,VIOHHbIe n genonsapun3aulmnoHHbIEe ANeKTpuyecKkune
CBOMNCTBA KOCTHOMU TKaHU U OECKOHTAKTHbIN MeTo4 U3MepPEeHUs
nacCUBHOIO 3apsaaa

X.D. MaXMyszl, AX. MaXMyI[OBZ

'OTU um A. ©. HNodde, r. Cankr IletepOypr.

ZBOGHHO-MC,I[I/II_[I/IHCKaH akanemust uM. C. M. Kupoga, r. Cankr IleTepOypr.

an. noyma. h.machmoudov@mail.ioffe.ru

AHHoTanus: V3yuyeHne nacCUBHBIX 3JIEKTPUUYECKUX CBOWCTB OMOJIOTMYECKUX 00BEKTOB UMEET OObIIOE
3HaYeHUE JJIS1 TIOHHUMAHUS CTPYKTYpPHl M (PU3UKO-XMMHUYECKOTO COCTOSIHUSI OHMOJIOTMYECKOTO BEIECTBA.
buonorndeckne o6bekThl 00J1aJal0T CBOMCTBAMH KaK IIPOBOJHUKOB, TaK U AWNIEKTpUKOB. [Ipu mpomnycka-
HUH TIOCTOSIHHOT'O TOKA Yepe3 JKUBbIe TKaHU ObLJIO OOHAPYKEHO, YTO TOK HE OCTACTCS IMOCTOSHHBIM BO Bpe-
MEHH, XOTs IPUJIOKEHHOE HalpshkeHne He u3MeHsercs. Cuila ToKa 1ocje NpUIoKEHHUs pa3HOCTH IOTEHIIU-
aJIOB HAUYMHAET HENPEPHIBHO YMEHBIIATHCA U YEpPE3 HEKOTOPOE BPEMs yCTAHABIMBAETCA Ha IOCTOSIHHOM
ypoBHe. IIpu 3TOM OH yMeHBbIIIaeTCsl B COTHH U Jja’Ke THICSIUM Pa3 110 CPAaBHEHUIO C NIEpPBOHAYAIbHBIM 3HaYe-
HUEM.

JKCNepUMEHThI U 00CYKAeHHUS

YMeHblIeHHE TOKa BO BPEMEHHU CBSI3aHO C SBJICHUEM IOJIIPU3ALUMU IPOUCXOIAIIMM B TKaHsX. [Ipu npo-
XOX/IEHUH MOCTOSHHOI'O TOKa uepe3 OMOJIOTMUECKyI0 CHCTEMY B Hell BO3HUKAET BO3pacTarolias 10 HeKOTo-
poro npenena IJIC npotuBonosnoxHoro HamnpasieHus IJC monspusanuu, KOTopas YMEHBIIACT MPUIIO-
KEHHYI0 K 00bekTy 3¢ dexktuBnyto 3/IC, 4TO U NPUBOJUT K YMEHbIIEHHIO Toka. Toraa 3akoH Oma miis
Ouosornyeckoro oObEKTa 3anKchIBaeTcs ¢ onpeaeneHnoil nomnpaskoid. | = U —Ep/ R CBoGoaHbIe 3apsiubl -
3JIEKTPOHBI U MOHBI O JEHCTBUEM I0JI1 UMEIOT BO3MOXKHOCTh MEPEMENIaThCsl OT OJHOr0 MOIIoca K ApY-
roMy, CO3/aBasi TOK IPOBOAMMOCTH. B kieTkax mepemerieHue CBOOOJHBIX 3apsA/l0B OTPAaHUYEHHO IpO-
CTPAHCTBOM MEXAy MeMOpaHaMU T.€. OHU OIpeIelIeHHbIM 00pa3oM cBsi3aHbl. CBsA3aHHBIE 3apsiibl, O] ACii-
CTBUEM I10JIsl, MOTYT I€PEMEILATLCS TOJIbKO B OYEHb OTpaHMYEHHBIX Ipenenax. [Ipu cBoeM nepemeniennu
OHH CO3/1al0T TOKM cMenieHus. [Iponecc nepemenieHus CBsI3aHHBIX 3apsA0B MO IeHCTBUEM IEKTPUUECKO-
ro nojs u odpazoBanue BeieAcTBUM 3Toro 3/IC, HampaBJIEHHOTO MPOTUB BHEIIHErO MOJIs, HA3bIBAETCS MO-
Jsipuzanueil. SIBneHue nonspuzanuy HaOMIOJAIN UCHONb3Yys CHElHaIbHYI0 cxeMy. [lonmydeHHylo KpHUBYIO
NOJIIpU3aluH (KOMITAKTHON KOCTHOM TKaHU) OTKJIIOYMB OT HCTOYHUKA MMUTAHUS U 3aMKHYB 11€Tlb, Oaronapst
MIOCTOSIHHOMY MCTOYHHUKY TOKa NapauIeIbHO U3MEPSsl OBEPXHOCTHBINM 3aps]l ¢ MOMOIIBIO CIELHAIBLHOTO
YCOBEPIIEHCTBOBAHHOTO 3nekTpomeTpa [1]. IlomyueHHas kpuBas MOJISpU3AlMM U JIECTIOJISPU3ALUU KOM-
IaKTHOM KOCTHOM TKaHHM M3 TpyO4aThIX KocTel (BiaxHOCTh He Oose 70%) yenmoBeka Mokasaja, 4To MpU
HAJIO)KEHUH BHEUTHEW pa3HOCTU MOTEHIMAJIOB B TKAHSIX BO3HUKAET NMPOTHBOIOJIOKHO HAIIPaBIEHHOE AJIEK-
TpUYECKOE MOJIe, KOTOPOH 3HAYMTEIbHO YMEHBINAET BHEIIHEE I0JIe U 00YCIOBIMBAET BBICOKOE YJIENbHOE
COINPOTHUBIIEHUE TKaHEH MOCTOSSHHOMY TOKy (mopsaka 105—108 Om cm).Ilpu sTom ompeneneHs! Te BUIbI
HOJISIPU3ALMHY, KOTOPble UMEIOT MEHbIlee BpeMs pelaKkcalud. JTOT MPOLECcC OMUCAaH ¢ OOJBIION BEposT-
HOCTb BO3HMKHOBEHMSI TaK HA3bIBA€MOTO MOJSPU3ALMOHHON €MKOCThIO, KOTOpasl B OTJIMYMM OT CTaTHYe-
CKOM €MKOCTHU TKaHH, 3aBUCHUT OT BEJIMYMHBI U BPEMEHU NMPOTEKAHUS Yepe3 Hee IIEKTPUIECKOro ToKa.
Jlureparypa
1. Makhmudov K.F. B c6opnuke: Journal of Physics: Conference Series. International Conference Physic A. SPb/2019 - Physics

of Ferroics, Physics of Quantum Structures, Plasma Physics, Hydrodynamics and Aerodynamics, Surface Phenomena. 2019. C.
077057.
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Cexknust 6. Bo3zelicTBre Ha OHOJOTHUECKUE OOBEKTHI U co3/janne uMu (usndeckux ... Br-6.7¢ (Rep_0115)
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Ha cerogusmnuii AeHb co3/1aHa HOBasi TEXHOTEHHAs Cpella 0OUTaHMsI, B KOTOPOM Ha YeJIOBEKa IMOCTOSH-
HO BO3/ICHCTBYET CI0XKHOOPraHU30BaHHOE MOIYIUPOBAHHOE AJIEKTpOMarHuTHoe usnydenue (OMMU) mupo-
KOro CIIEKTpa 4acToT. Pa3BUTHE HOBBIX TEJIEKOMMYHUKAIIMOHHBIX CTAHIAPTOB CBSI3H, BIIEYET 3a COOOi
YCIIO)KHEHUE CTPYKTYpPbl CUTHAJIOB, OCBOEHME HOBBIX JIMANa30HOB yacToT OMMU, yBennueHue miomanu no-
KPBITUS U TIPOAOKATEIBHOCTH paornepenaommx cucteM. Hen30exHOCTh TOIBEPTHYTHCSI BO3ICHCTBUIO
JMIEKTPOMArHUTHOTO M3JIy4Y€HHUS C BO3MOKHO HEOJArompUATHBIMH MOCIEICTBUSMU 3aCTaBIIsIET HAC OLIEHH-
BaTh OMACHOCTH PA3JTUYHBIX TUIIOB 3TOTO (GU3NYECKOTO (haKTOpa JJIs 37J0POBHS YEIOBEKA.

[lenbto paboTHI ABISUIOCH U3ydeHUE O0MO03(D(PEKTOB NEHCTBUS AJIIEKTPOMArHUTHOTO M3IYYEHUS U HU3KO-
UHTEHCUBHOTO MarHutHoro noiiss (HMII) 1 ux koMOMHaIuK Ha YpOBEHB aronTo3a KIETOK KPOBU Jiabopa-
TOPHBIX UBOTHBIX. B 3KCIIepUMEHTE UCTIOIB30BAIN OENIbIX 0ECIIOPOIHBIX KPhIC — CAMIIOB B KOHuecTBe 48
oco0ei, pa3iesieHHbIX Ha 4 Tpynibl Mo 12 )KMBOTHBIX B 3aBUCUMOCTH OT XapakTepa Bo3aeucTBus. B kaue-
cTBe HUCTOYHMKAa DOMU uCnonb30BalM 3KCIEPUMEHTAIBHYIO PAJIUOTEXHUYECKYHD CHUCTEMY, MCTOUYHHUKOM
HMII cayxwun MakeTHbIH 00pasel mporpaMMHO-aNmapaTHoro komiuiekca «bytony. O6mydeHne mpoBoIuIn
MO CHelHanbHO pa3paboraHHOM cxeMe. buoaddektsl onenuBanu yepe3 10 MUHYT mOcCie OKOHYaHHUS BO3-
nevicteust OMU ¢ wactroroit 1 I'T'; co cpeanet mIoTHOCTBIO MTOTOKA 3HEpruu 4,54 MBT/CMZ, a TaKXe UM-
nysnscHoro HMII ¢ MakcumanbHbIM 3HaY€HUEM MOJYJISl MArHUTHOW UHAYKUIMU 10 S M T

YpoBeHb aronTo3a JUM(OIUTOB OICHUBAITN MOP(]oIorndeckn Ha (IIyOPECIICHTHOM MUKPOCKOTIE TIOCTIE
24-4acoBOro KyJIbTUBHPOBAHUS KIIETOUHBIX CYCHEH3UH B MMMYHOJIOTHUECKUX IJIaHIIeTax mpu 37 OC B -
TaTeJIbHOM cpefie 6€3 TECTUPYIoIIel Harpy3KHu.

B pesynbrate uccrnenoBanus oOHapyxkeH HeratuBHbIN ¢ dekT aeiictBus OMU B 3a7aHHBIX JUana3oHax
(p<0,01) Ha KIETKK KPOBHU KPBIC a TaKKe MO3UTUBHEIN ekt aeiictBus HMII B Buje CHMKEHUS KOJIMYe-
CTBa anonToTHYeKuX Kietok (p<0,01).
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HaHOCEKYH,D,HaFI AUVHaMUKa U 0cob6eHHoCTH pa3pywieHuns
KOMMaKTHOW KOCTHOW TKaHU
AX. MaXMyLIOBl, X.D. MaXMy):[OB2
"Boenno-meauumncKas akagemus um. C. M. Kupoga, Cankr-IletepOypr, Poccus
2®TU um. A.@. Modde, Pocens, r. Canxr-TlerepGypr
e-mail: uplayl234@mail.ru

B nacrosmeit paboTe pacCMOTpPEHBI aCMEKThl Pa3pylIeHUs KOMIIAKTHON KOCTHOM TKaHU, KOTOpast sSBJIs-
€TCs1 OJIHOW U3 OCHOBHBIX COCTABJISIFOLIMX CKEJIETAa YEJIOBEKA U )KMBOTHOTO. XapakTep pa3pyLIeHUs: KOCTHON
TKaHU MEHSETCA B 3aBUCUMOCTH OT BO3pPacTa YEJIOBEKA U OT BO3MOKHBIX IIATOJIOTMYECKUX U3MEHEHUN B KO-
ctu [1]. OcHOBHAst OCOOEHHOCTh Pa3pyILICHUs STOM TKAHU B CTAPUECKOM BO3PACTE CBSI3aHA C PE3KUM IOHH-
KEHHUEM Y/CIbHOU SHepruu aedopManiy, HeOOXOJUMOH I pa3pyIIeHus, 1 00pa3oBaHUs 0ojee TIaIKuX
noBepxHocTel u3nomMa. PaccMoTpenHble pa3inuHble BUIbI 00pa30BaHUs MOBEPXHOCTEH MaKpopa3pylIeHus
XapaKTEepU3YIOT YK€ OKOHUATEJIbHOE COCTOSTHUE CPEebl IPU pa3pylIalonuX Harpy3kax. OnHako B mpoiecce
nehopMUpOBaHUS KOCTHOM TKaHU, €lle 3aJI0JIM0 J0 MOJHOrO pa3pylleHus, B Hell HauMHaeTcs Impoiecc 00-
pa30BaHMUA U ITOCTEIIEHHOIO HAKOIUIEHUS MHUKPOTPEIUMH. /[ MX perucrpanuu MOKHO HCIIOIb30BaTh pas-
JIU4YHbIe (PU3MYECKHe METObI, HO, Ha Hall B3I, HanbOosiee MepCrneKTUBHBIME SIBISIOTCS METObl aKyCTH-
4yeckoil U GoToHHOM 3Muccuu [2]. MeTon akyCTUYEeCKOM IMUCCHU CBSI3aH C perucTpanmeil nedopmaimon-
HbIX IIYMOB B M3y4a€MOM MaTepuajie, BbI3BaHHBIX BO3ZHUKHOBEHUEM M JAIBHEUIIUM PacinpOCTpaHEHUEM
NneGeKTOB CTPYKTYPHI - KaK AMCIOKALUi, TaK W TPEIIUH, MOSABISIOMIMUXCA B Mpolecce ae(hopMUpoBaHHUs.
OCHOBHBIMH 1OKa3aTeIsIMU, KOTOPBIE ONPEAEISIIOTCA 3TUM METOJIOM, ABJISIIOTCA CYMMapHOE YUCIIO aKyCTHU-
yeckux uMIrysibcoB N, HabIro1aeMoe B onpeieIeHHbI HHTEpBAT Ae(POPMUPOBAHUS, © MHTCHCUBHOCTD 3TOM
smuccud N, T. €. UUCJIO UMITYJIbCOB B €UHUIY BpeMEHHU. Tak Kak CyMMapHOE YHCIIO UMITYJILCOB SBIISETCS
HEeNMHEHHOH QyHKuuei ko3 duimenTa HHTEHCUBHOCTH HANPsDKEHHIA, TO BearndrnHa N 1O3BOJISIET CyIUTh O
Onm30cTH MOMEHTa paspyuieHus. [Ipu uccnenoBaHur KOCTHOW TKaHU METOIOM (DOTOHHOHM sMHccHUU ¢
HAHOCEKYHIHOM pa3pelleHuH, IOATBEPKICHA (POTOHHAS MUCCHS, CBSI3aHHAS C PETUCTpaluel peKoMOu-
HaIUil CBOOOHBIX PaJMKAIIOB, MOSBISIOUINXCS MPU pa3pbiBe BHYTPEHHUX CBS3EH, a TaK)Ke MPU BOZHUKHO-
BEHUU T'a30BOT0 pa3psijia B YCIOBHUSAX 00pa30BaHUs HOBBIX MOBEPXHOCTEH, T. €. MUKpOTpelH. BoipaxkeH-
HbIN 3()(heKT POTOHHON SMUCCHM B KOCTHOW TKaHU OBbLJI YCTAHOBJICH JIMIIbL HA 3aKJIIOUYUTEJILHOM 3Tare Jie-
dopmupoBanus (c;/ doj> 0,96) . IHTEHCHBHOCTH CBEUCHHS IIPU 3TOM YPOBHE HampsyKEeHUs coctaBuia 135 -
139 ya. exn. u3nydeHus: B HAHOCEKYHY,
Jlureparypa
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Tesi B cOopuuke., ISBN 978-966-8736-05-6 ., s.r.o Materialy IX mezinarodni vedecko - prakticka konference «Moderni
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1182-1184.
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dusnko-texHnu4yeckKkume peweHunsa ansa KoHcepBUpoBaHUA NAaHTOB
CeBepPHbIX OfieHew

A.A. Kaiizep’, K.A. JTaitures?, A.B. ITpokymn®

LHUUCX u A OKHI CO PAH, Hopunsck, 663301, Jlennnckui, 1

2 C3UIIIIO — ocnt ®TBYH «CII6 ®UILL PAH» Cankr [lerepoypr, 196608, ITogdensckoro, 7

an. nouma: layshev@mail.ru.

BaxxubIM 3TanomM coxpaHeHus: OMOJIOTHYECKOM [IEHHOCTH MMaHTOB CEBEPHBIX OJICHEH SIBJISIETCS KOHCEPBU-
pOBaHMeE, OJIHAKO, TPOBEJCHHBIN aHAIU3 U3BECTHBIX 10 HACTOSIEE BpeMsl ClIOcCOO0B KOHCEPBUPOBAHMUS, 110-
Ka3aJjl, YTO OHU HE B TMOJHOM MEpe OTBEYAIOT MPEIbSIBIIIEMbIM TpeOoBaHusIM. [1-3]

[enb paboThI - UCTIONB3YS (PU3UKO-TEXHUUECKHE PELIECHUS, YCOBEPILIEHCTBOBATh CIIOCOO KOHCEPBUPOBA-
HUS TTAHTOB C OJTHOBPEMEHHBIM yJIaBITUBAaHUEM OMOJIOTMUECKU aKTUBHBIX JeTydnx coeauHenuii (BAJIc).

TexHonornyeckuii mnpouecc npeaycMaTpruBal MHOTOKPATHYIO CTYIEHYATyI0 TepMOOOpabOTKY ropsyum
BO3JIyXOM B KaMepe C MOCIEAYIOIINM OXJIaXJICHUEM MOCIe KaKI0TO IIUKIIA 10 MOTYyUYEeHUSI UX HOPMATUBHOMN
BiaxxHocTH (12-19%) u napannenbHoe ynaBiauBaHUE OMOJIOTMYECKH aKTUBHBIX JIETYUYUX COCTUHEHHM BbIIE-
JSIOIIUXCSL B Mpolecce KoHcepBupoBaHus. CoriacHo pa3paboTaHHOTO HaMH crioco0a TepMOoOpabOTKy U
CYILIKY BENU B KaMepe MPUHYIUTEIbHBIM BO3AyX000yBOM OJIHOBPEMEHHO U IMOCIEI0BATebHO B HEMpe-
PBIBHOM PEXKHME IPU CKOPOCTH BO3IyXOMOTOKA He HUXE 9-11 M/cek., mpudyeM TemrepaTypy ropsiuero Bo3-
Jyxa MOAJIeP>KUBAIIM CTYMEHYATo 1Mo 5-7 yacoB. BaxkubiM (hakTOpOM IpU KOHCEPBUPOBAHUH MAHTOB SIBJISI-
eTCsl JOCTHKEHHE MAaKCUMAIbHOTO YIAJICHHS BJIard Ha HadaJibHOU ctaguu. IlocinenoBarenbHas HEPEPHIB-
Hasl MPUHYAUTETbHAS CYIIKa BO3AYyX0-00AYBOM C TEMIEPAaTypOil OKpyKaroleh cpelibl (¢ OTKIOYCHHBIMU
Teruo-HarpeBaresivu) B TedeHue 10-12 gacoB 00yciioBiIeHa TEM, UYTO CIIOCOOCTBYET HOPMAIBHOMY ITPOTe-
KaHUIO Ipolecca NpoTeoin3a U NpeloTBpallaeT 3arHuBaHue maHTtoB. Kpome Toro, mpeasaraeMblii HAaMu
croco0 BEAET K MOBBIIECHUIO COJIEPKaHUsI OMOJIOTMYECKH aKTHUBHBIX BEIIECTB B TEJI€ MaHTAa U, KaK CIe/-
CTBHUE, 00€CIeynBaeT KaueCTBO MAHTOB Kak (hapMaleBTHUECKOro ChIpbs. [ yinaBnuBaHus OMOIOTUYECKU
aKkTUBHBIX JeTyunx coenuHeHuil (BAJIC) nHamu npennaraercsi HECKOJIBKO BapUaHTOB JIOBYLIEK. B nepBom
BapHaHTE JIOBYIIIKA YCTaHOBKU AJis ynaBnuBaHus (coopa) BAJIC B Buie KoHIeHcaTa BHIMOIHEHA MO MPHUH-
1UIy oOpaTHOTO XOJOAWIbHUKA. BTOpOW BapuaHT JIOBYIIKK YCTAHOBKH JIsl yiaBinuBaHus (coopa) BAJIC
npencTaBisier co0oil 6apOOTaKHBII peakTop C BOASHON pyOamIkoi oxiaxkaeHus. B TpeTbem BapuaHTe To-
psuue napsl BAJIC noctynaioT u3 kamep yCTaHOBKH uepe3 MaTpyOOoK B JIOBYIIKY W MPOXOJIS Yepe3 HaroJ-
HUTEIb afIcOPOUPYETCs Ha HEM.

Taxkum o6pa3om, pa3paboTaHHBIM HaMH CIIOCOO KOHCEPBUPOBAHUS TMAHTOB M YCTAaHOBKA JJIsi €ro OCY-
[IECTBIICHUS MO3BOJIIII JOOUTHCS TIOMYyYEHHS] KaueCTBEHHOTO CBHIPhSl C BHICOKHM COJIep:KaHueM OuoJioruye-
CKH aKTHBHBIX BEIECTB, MPOBEACHUS cOOpa OMOJIOTMYECKH AKTUBHBIX JIETYYUX COCIUHEHHM, CHIKCHHS
TPYZIO- U 3HEPro3aTpar, COKpAIICHUs] KOJUYECTBA TEXHOJIOTMYECKUX ONEpAlil U BPEMEHU TEXHOJIOIHYe-
CKOTo mpoiiecca B 4-7 pa3 1o CpaBHEHHIO C CYIIECTBYIOIMMHU CIIOCOOaMH.

Jlutreparypa
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ceBepHBIX oyieHed JlocTmkenus Hayku U Texuuku AITK, 2013. 11. 65-68.

[2] A.B.CokonbaukoB, C.M.My3bika O030p CrOCOO0B KOHCEPBHPOBAHHUS MTAHTOB CEBEPHBIX OJieHe MaTepHaibl MeX] HaydH-
npakT KoH(. "OxpaHa U palMOHAILHOE UCIIOJIb30BAaHHE KHBOTHBIX U PACTHTENBHBIX pecypcoB. Mpkyrck. 2013. 138-143.

[3] B.H.Temmsimmy, B.H.Hep3opos, JL.U. Yenunosa VccnemnoBanusi KOHBEKTHBHOTO TPOLECCa CYIIKA POTOB OJICHEH CeBEpHBIX
//Bectauk Kpacl’AY. 2019. Ne 12 (153). C. 146-151.
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Bo3mMoXHOCTH LWICprBOI'O PEHTreHOBCKOIo CtaHaapTa AnA peleHus
3aaayd ynpasnseMmoro cemeHoBoacrtBa
H.C. llpustkun, JL.IL. I'ycakosa , II.A. I{ykuna

«MouneKyIspHbI ypOBEHb NPEICTABIAECT COOOM JIMILIL OJUH
13 MHOTHX YPOBHEH OpraHu3aluu, B TO BPEMs Kak CaMO CIOBO
(OKU3HBY» TIOJIPa3yMeBAaeT COBOKYIMHOCTh BCEX (DYHKIUH U BCEX
peaKLUil... ’KU3Hb MPUCYIIA TOIBKO LEIOMY»

I'. Cenbe

Jlnsa perieHus 3aay ynpaBisieMOr0 CEMEHOBOJICTBA HEOOXOJUMO M3ydaTh MEXaHHU3MBI MOJY4YECHUS BBI-
COKOKAQYeCTBEHHBIX CEMSH IMPHU WX BBIPAIIMBAHWU B YCJIOBUSX JKOTCHHBIX M AHTPOIIOTEHHBIX (DaKTOPOB
cpensl. [lns pemeHuss qaHHOW 3amauu HamOosee 3(GEeKTUBHO MCIOIB30BaTh METOJ LU(POBOM PEHTIeHO-
rpadun, KOTOPBI HE pa3pyllas CEMEHH MO3BOJISICT BU3YAIM3HPOBATh HA pa3pabOTaHHOW CIIEIHATH3UPO-
BaHHOM anmapaType Ae(eKThl BeTUYHHbI, (POPMbI U TUIOTHOCTH JeTalieii BHYTPEHHEH CTPYKTYphl 3€PHOBKH.
[Tpu 3TOM 1032 32 OTHO PEeHTreHOTrpaUIECKOE CCIeIOBaHNE HE BIUSET HA )KU3HECTIOCOOHOCTh ceMsH. [1o
COJIEP’KaHUIO0 HEIOJIHOICHHBIX CEMSH B Mpo0e ¢ y4yeTOM HOPMHPOBAHHS MOKa3aTels JOMYCTUMOW IOJH
CKPBITHIX JIe()eKTOB MOKHO MPUHUMATH PEIICHHE KaK O HOPME BBICEBA CEMSIH B ITOJICBBIX YCIOBHSX, TaK U O
BbIOpaKOBKE MapTUii CEMSH B UHAYCTPUATBHOM CEMEHOBOJCTBE.

B nensix cenexuuu Takoro poja cenapaius MOKET ObITh MOJIe3Ha ¢ OJHOW CTOPOHBI JJIS BBIICIICHUS Ce-
MSIH C OTPUIATENbHBIMH PEHTICHIIPU3HAKAMU (CKPBITas TPaBMHUPOBAHHOCTb, HEAOPA3BUTOCTb, MOPAKEH-
HOCTh OOJIC3HSIMH, 3aCEJICHHOCTh HACEKOMBIMU, CKPBITOE IMPOPACTAHKE), C APYTOH CTOPOHBI JJI BBI-
JIEJICHUsl CeMSIH C PEeHTreHOrpapuuecKuMHU IUIIOC MPU3HAKAMH, KOTOPBIE KOPPEIUpOBald Obl C MOJOKH-
TEJIbHBIMU XapaKTEPUCTUKAMHU, OTPAKAIOIIMMHU BHICOKUNM YPOBEHB MOTEHIIMATBLHON MPOTYKTUBHOCTU CEMSTH
U YPOKatHOCTH LIEIOCTHOTO PACTUTEIBHOTO OpraHu3Ma.

DOxoHOMUYECKHH 3((HEKT OT MPUMEHEHHUS JaHHOTO CTaHIapTa 3a CUET CHIKEHUS HOPMBI BBICEBA CEMSH
JUISL 3epHOBBIX KyJbTyp coctaBisier oT 500 mo 2000 pyOuei Ha rektap, sl OBOIIHBIX - oT 500 pyOuei 3a
1000 mT. ceMsiH, Takas Xe CyMMa OyneT Ui JIEKapCTBCHHBIX M JPEBECHBIX pacTeHui. J[ns obecnievueHus
OTEUYECTBEHHOT'0 ITPOU3BOACTBA BHICOKOKAUYECTBEHHBIM CEMEHHBIM MaTe€pUaioM IIPHU UCIOJIb30BAaHUU pa3pa-
0OTaHHOTO HaMU U(PPOBOTO CTAHIAPTA MO3BOJUT B PaMKax HCIBITATEIHHOU JIa0OpAaTOPUH MO PEHTTEHO-
rpadun cemsiH ArpoHU3N4EeCKOro MHCTUTYTA CHOPMHUPOBATH OAHK JAHHBIX O XO3HCTBEHHOW MPUTOAHOCTH
MapTU CEMSH Pa3IMYHBIX 3€PHOCESIINX peruoHax crpanbl. [Ipu sTom OyayT pa3paboTaHbl HEOOXOIUMBIE
HOPMAaTUBHBIE JJOKYMEHTHI 10 JOMYCTUMOM OMU CKPBITHIX AE(PEKTOB B MAPTHUSAX SJIUTHBIX CEMSH M CEMSH
PAIOBBIX PEIPOITYKIIHAMN.

Takoll moaxoJ MO3BOJUT JATh OLIEHKY HOBBIM COpPTaM IO MOKA3aTeNl0 CKPHITOM MOBPEKIEHHOCTH (OT-
CYTCTBYIOIIEMY TIOKa B CEJICKIIMOHHOM MPaKTUKE), a TaKXKE OCYIIECTBIISITH KOPPEKIIUIO CTENEHU CKPBITOMN
TPaBMUPOBAHHOCTH 3€pHA, BIUAIONICH HA €ro XO3SMCTBEHHYIO PUTOIHOCTh HA BCEX 3Tanax BhIPALIUBAHUSI
Y TIPOU3BOJICTBA.

Buenpenne pa3paboTaHHOTO cTaHAapTa MO3BOIUT Ooliee d(H(PEeKTUBHO pemiaTh 3a1a4M M0 00eCTIeYSHUIO
AIIK cTpaHbl 0Te€4eCTBEHHBIM 3€pHOM PAa3HOTrO IEJIEBOr0 Ha3HAYEHHUS, B COOTBETCTBUU C JIOKTpUHOM mpo-
JOBOJBCTBEHHOM Oe3omacHocTH 2020.
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Cexknus 6. Bo3zelicTBue Ha OMOJIOTHUECKUE OOBEKTHI U co3aanne uMu (pusndeckux ...Br-6.11c (Rep_0015)

JlazepHbIX cNOCOO6 fleYeHUs OHKONMOrM4YecKnx 6OnbHbIX B CTaaUU
MeTacTa3npoBaHUA

B.A. OBCAHHUKOB
Ouznko-TexHudeckuii HHCTUTYT uM. A.D. Uodde
e-mail: vtctorovs@mail.ru

MeTtacTassl — 3TO HOBBIE PaKOBBIC 3200JICBaHMSI, KOTOPHIE BOSHUKAIOT B OpraHU3Me OOJILHOTO, YXKE UMe-
IOIIIETO MEPBUYHOE 3JI0KaYeCTBEHHOE HOBOOOpa30BaHUE.

OHU BO3HHMKAIOT JBYX THUIIOB: TIEPBBIN BOSHUKAET BOJIM3U MEPBUYHON OMYXOJH, U CBOMCTBA €ro KIETOK
TaKHe ke, KaK y KJIIETOK NEPBUYHON OIMYXOJIH.

Btopoil TMII MMeeT pakoBbIE KIIETKH, CBOMCTBA KOTOPBIX OTIMYAOTCSA OT CBOMCTB KIJIETOK IIEPBUYHOU
onyxoyid. OHH, B OOJBIITMHCTBE CIy4aeB, BOSHUKAIOT TOCIIC YAAJICHUS IMEPBUYHON OMyXOJIM U MOTYT OJIHO-
BPEMEHHO CO3/1aBaTh Pa3JIMYHbIC ONYXOJHU B Pa3HbIX TKAHIX OpraHU3Ma.

MexaHu3M BO3HUKHOBEHHUSI METACTa30B MIEPBOTO THUIIA MOKET OBITh OOBSICHEH OTIAIEHHON MHBA3HEH pa-
KOBBIX KJIETOK B TKaHH, OKPYXAIOIIUE IEPBUYHYIO OMYXO0JIb.

MexaHu3M METacTa3o0B BTOPOTO TUIIA ObLT YCTAHOBIIEH TOJIKO C TO3UIIMA YHEPreTUYECKON TEOPUH BO3-
HUKHOBEHUSI PAKOBBIX 3a0oseBanmii. MI3BECTHO, 9TO B KPOBH OOJILHOTO PaKOBBIC KJIETKH HAYMHAIOT TOSIB-
JAThCA eml€ 10 BOSHUKHOBEHHUSI IEPBUYHON ONYXOJIM; B JAJIbHEHIIEM UX KOJIMYECTBO B KPOBH TOJIBKO yBE-
nuyuBaercs. Ho B TkaHM opraHu3Ma OHHM HE BCTPAMBAIOTCS; UM MPEMSATCTBYIOT 3alllUTHBIE CHUCTEMBI [1].
CHauana OHHU pa3pylatoTCa B IPOLECCe MUPKYISALMH 110 KPOBIHOMY PYCILy, U JIUIIb UX F€HETUYECKUN Ma-
TEepUaJl C OHKOTEHHBIMU CBOWCTBAaMH BCTPAUBACTCS B KJIETKH IPYTUX TKAHEW WJIM OpraHoB uenoBeka [2]. B
MPOLIECCe TAKOTO BCTPAUBAHUS MPOUCXOAUT BbIJeIeHUE Y D sHEpruu, KOTopas MpH MOTJIOIIEHUH B OCHOBA-
HuAx [JJHK npuBoauT x M3MEHEHHAM UX MOJIEKYJSIPHOM CTPYKTYPBI M IIPEBPALLECHHUIO JAHHOTO y4acTKa B
HOBBII OHKOreH. IMEHHO 03TOMY UX CBOMCTBA OTJIMYAOTCS OT CBOMCTB KJIETOK NEPBUYHOM onyxond [3].

Bormpoc: kak j1e9uTh Takoro 00JIHHOT0, Y KOTOPOTO Cpa3y BOSHUKAIOT HECKOJIBKO HOBBIX OIYXOJICH U BCe
C pa3HbBIMHU CBOMCTBAMHU?

3a oCHOBY OBLI B3ST HAIIl CIIOCOO BOCCTAHOBIICHUSI COOCTBEHHBIX 3aIIUTHBIX CHCTEM OpraHu3Ma 0OJIbHO-
ro [4].

st aTOTO €1mIé 10 MPOBEICHUS OTIepaIliy 110 YIAJICHUIO MEPBUYHOMN OITyX0JIH, KOTOPasi CHIIBHO OCJIa0Is-
€T BCE 3alllUTHBIE CUCTEMBI, IPOBOJAT KYpC NPEIBAPUTEIBHBIX Ja3€PHBIX BO3JAECHCTBUN HA BCE UMYHHOKOM-
METEHTHBIE 30HBI OOJHLHOTO U KPOBb B MOJKOXHBIX cocyaax. [locie ynmaneHus nmepBUYHON OMYyXOJU U 3a-
JKUBJICHUSI OTIEPAIIMOHHON PaHbl, MPOBOJAAT MOJIHBIN JIe4eOHBINH KYpC JIa3epHBIX BO3JICHCTBHI HA TE K€ 30HBI
JUTUTEIIBHOCTBIO 25-35 AHEH, KOTOPHIM MOBTOPSIOT Yepe3 Kaxable 6 MECsIIeB.

Ecnu mMetacTtasbl BCE-Taku MOSBISIOTCS MOCIE OMEpaIu, TO B IporpaMmy JIedeOHOTO Kypca J00aBIsIOT
Ja3epHbIE BO3JICHCTBUS HAa 00JIaCTU BBISBIICHHBIX METACTa30B.

Ha Taxkoii crioco6 snedyeHus OOJNBHBIX B CTaAMM METacTa3upoBaHuUs nonydyeH nareHT B Ne 274711ot 19
despans 2020 r. [5].

Jlureparypa
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Ceknus 3. TexHOIOTMH MEIUIIMHCKOTO MOHUTOPHUHTA M BH3yaTH3alluu Cp-3.1c (Rep_0019)

OueHKa YyBCTBUTENbLHOCTU OopraHusma K cousanyeckum cakropam
nocpeancTBoM MeToAa BapuabenbHOCTU cepaeyHoro putmva B
3aBMCUMOCTM OT UCXOAHOIro BereTaTMBHOro craTyca

M.H. CyaraHoBa

Poccutickuii ®enepanbHbiil siaepHbiii ieHTp — Beepocceutickuit HUM skcnepumentanbaon pusukm», Huxe-
ropojckas 06i1., 607188, r. Capos, np. Mupa, 37

a1. nouma: memf@bfrc.vniief.ru

[Iporno3upoBanue 1 OlEHKA WHIWBUyaTbHOW YyBCTBUTEIHHOCTH OpraHu3Ma K (U3HUECKUM (PaKTopam
SIBJISICTCSI BAXKHBIM 2TAallOM B CHUKCHUU PHUCKOB PAa3BHTHs HEOIArONMPHUATHBIX MOCIEACTBUN IS JIUII, Ybs
pabouasi IesITeNIbHOCTh CBs3aHa C AKCTPEMAJIbHBIMU YCIOBUsIMU TpyAa. Emie OGonee monyBexa Beka Hazajl
Obu1a chopMUpPOBaHA KOHIIEMIINS, KOTOPasi pacCMaTpuBajla CUCTEMY KPOBOOOPAIIICHHs B KaYe€CTBE OAHOU M3
OCHOBHBIX JJIsl COXPAaHEHUs IIOCTOSIHCTBA BHYTPEHHEH cpefbl (roMeocTa3a) OpraHu3Ma B OTBET Ha BO3JEH-
ctBue. Hanbosiee mpocToid, JOCTYIHBIN, METUIIMHCKUAN, HEMHBA3UBHBINA METO/I, TTO3BOJISIOIINI OTCICKHUBATh
KOMILJIEKC PEaKIMi, HAMpPaBJICHHBIX Ha IMOJACP>KaHUE BEreTaTMBHOTO FOMEOCTa3a — 3TO MaTeMaTU4YeCKU
aHaJM3 puTMa cepima. MeToauueckre IprueMbl aHalli3a BapuadenpbHocTH cepaeunoro purma (BCP) mo3so-
JSIFOT CYAUTH O COCTOSIHUM IIEHTPAJIbHBIX, BET€TaTUBHBIX, HEUPOTYMOPAIbHBIX MEXaHU3MOB peryisiuuu [ 1].

[lenbto pa®oTHI SIBISIETCA OLIEHKA YYBCTBUTEIBHOCTH OpraHU3Ma K AJEKTPOMArHUTHOMY H3IIYUYECHUIO U
aKyCTMUECKOMY BO3/IEHCTBHIO Ha YpPOBHE BEre€TaTUBHOM HEpBHOM ¢ momoiibio Metoga BCP ¢ ydyerom uc-
XOJITHOTO THIIa BEr€TaTUBHOM peryisiuu. B skcnepuMeHTe UCHOIb30BAIM OeJIbIX OECIOPOIHBIX KPBIC CaM-
IIOB B KOJIMYECTBE 48 )KUBOTHBIX, pa3/IeJICHHBIX Ha 3 rpymnbl 110 16 oco0elt B 3aBUCUMOCTH OT BUA BO3/CH-
cTBUS. JKUBOTHBIX 3KCHEPUMEHTAIBHBIX TPYII MOABEPraid BO3AEHCTBUIO UMITYJIbcHOTO DMMU (yactoToii
2450 mI 11, muKoBast MIOTHOCTH IOTOKA SHEPTHH HE IpeBbimana 19 MkBT/Mc?) 1 AKyCTUYECKHM CUTHAJIOM B
muanazone 2,0 - 2,7 k['u, no 145 ab. Bo Bcex ciay4asx MpoAOJBKUTENBHOCTh BO3ACHCTBUS cocTaBisia 30
MUHYT. J{7s1 KaX10T0 ’KMBOTHOTO OLICHMBAJIM MCXOAHBIC 3HaUeHMs mokazareneit merona BCP, xapakrepu-
3YIOIIME MCXOJHBII BEr€TaTUBHBIN CTATYC, BCIEACTBUE YErO >KMBOTHBIC JETWINCh HA Pa3JIMYHbIC BEreTa-
THUBHBIC TPYMIbI (BATOTOHUKH, HOPMOTOHUKH, CUMIIATOTOHUKH). Tak jke OIICHUBAJIUCh 3HAYCHUS IMOKa3aTe-
ne meTona cpa3y u uepe3 30 MUHYT MOCJIe COOTBETCTBYIOLIETO BO3ACHCTBUS.

DKCIepUMEHTAIBHBIE UCCIICIOBAHUS Ha KUBOTHBIX BBISIBHIIM, YTO MCXOJ/HBIN THIT BET€TaTUBHOM PETYJIs-
[IUU CEPJICYHOTO PUTMA OIpeneseT WHAUBHAyalbHbIE OCOOCHHOCTH PEaKIMU CO CTOPOHBI CEPIACHHO-
cocyaucTol cuctembl Ha aelictBue DMU u akyctuyeckoe Bo3zaencTBre. JKUBOTHBIE ¢ HOPMOTOHUYECKUM
TUTIOM BETETATHUBHOW PETyNSALUU HE3aBUCUMO OT (paKTopa BO3JCHCTBHS pearnpoBalid MOBBIIICHHEM BIIH -
HUSI CUMIIATUYECKOTO OT/JEa BEr€TaTUBHOW HEPBHOW CHUCTEMBI. Y JKMBOTHBIX-CUMIIATOTOHUKOB JICHCTBHE
OMMU BbI3BIBAJIO YBEJIWYEHUE BIUSHUA CO CTOPOHBI CHUMIATHYECKOTO OTAena. Peakuus »UBOTHBIX-
CHUMITaTOTOHMKOB Ha aKyCTUYECKOE BO3JICHCTBHE COMPOBOXKAAIACH BBIPAKEHHBIM CHUKEHUEM aKTHBHOCTH
apacuMIaTUYECKOT0 OTAENA.

Takum o6pa3zom, meron BCP no3Bosisier Ha OCHOBaHUM OMPEENIEHUsI HCXOIHOTO COCTOSIHUSL U PEaKTHB-
HOCTU OpPTaHM3Ma OIIEHMBATh BEr€TaTUBHYIO YYBCTBUTEIBHOCTh OpraHu3Ma K gusudeckum (akropam. ITo
MOJKET JIEYb B OCHOBY OI[EHOYHOU METOJIMKH, KOTOpas MO3BOJIUT MPEAYNPEIUTh UM CHU3UTh PUCKU Pa3BU-
TUsl HEOMATOMPUSITHBIX TTOCIEACTBHM TSI TUI] SKCTPEMANbHBIX MPodeccuil.

Jlureparypa
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Cexkuus 3. TexHOIOTUM MEAUIIMHCKOTO MOHUTOPUHTA U BU3yalln3alluu Cp-3.2c (Rep_0045)

((”OFI,BO,EIHbIe KaMHU» Ha NyTH KONMM4YecTBeHHOM OLeHKAN

TAXECTU OHKOJIOrM4YeCKMUX NopaXeHMn B ANarHoCTU4YeCKou aaepHoun
MeauLnHe

A.B. HeCTepOBal, H.B. [[eHI/ICOBa2

. HI'Y, HoBocubupck, 630090, ITuporosa, 1

2 UTIIM um. C.A. Xpuctuanosuua, HoBocubupck, 630090, Mucturyrckas,4/1

9. nouma. a.nesterova@g.nsu.ru

OnnodoToHHAsE SMUCCHOHHAs KoMibioTepHas ToMorpadus (ODIKT) mmpoko mpuMeHSIETCS s OIeH-
KM MHTEHCUBHOCTH KPOBOTOKa B pa3iMuHbIX opraHax. IIpu oGcinenoBanuu namueHtoB merogoM ODIKT
OLIEHUBAeTCs pacipeesenue paauodpapmaresruyeckoro npenapara (POII) B TkaHsax Tena naiueHTa, UH-
TEHCUBHOCTh HAKOIUIEHUS] KOTOPOTO 3aBHCHUT OT YPOBHS KpPOBOTOKA. UeM BbIllIe€ KPOBOTOK B OIYXOJIU IO
CPaBHEHMIO CO 370POBBIMU TKaHAMH, TeM Bbllle 3axBaT POII. AkTuBHas OblcTpopacTyllas Onyxojib UMEET
cymecTBeHHO noBbleHHbIN 3axBaT POII. CoBpemennbie OPOKT cucremsl Mo3BOJISIOT PErUCTPUPOBATH
HaJINYUE WM OTCYTCTBUE OIIyXOJIEBBIX IOPAKEHUH, HO B IIOCJIEIHUE I'OJbl CYIECTBEHHBI UHTEPEC BBI3BI-
BaeT UMEHHO KOJMYECTBEHHAas olleHKa YpoBHs POII B 3THX mopakeHusix, HOCKOJIbKY OHA MOXET OBITh MO-
JIE3HOM NIl ONpEAENICHUS CTENIEHU UX 3JI0KaY€CTBEHHOCTH W HAa3HAYEHUS COOTBETCTBYIOILEH TaKTUKH JIe-
yeHust. O’KUJ1an0Cch, YTO COBEPLIEHCTBOBAHUE AJITOPUTMA PEKOHCTPYKIIMM HAa OCHOBE TOYHOTO yueTa (PyHK-
uu paccesHust Toukd (PPT) mo3BoaMUT yTOUHUTH pellieHHe U NOIYYUTh KOJIMYEeCTBEHHbIE OlleHKH. OHaKo,
Ha IYTU MOJIyYEHUSI TOUHBIX KOJMYECTBEHHBIX OLICHOK BO3HMKIIM «IOJBOJHbIE KaMHW». Ha KimHu4yeckux
n3o0paxkeHusx ¢ yuerom OPT HaOmromanuch Tak Ha3blBaeMble TpaHUYHbBIE apTe(aKThl, KOTOPbIE IPOSIBIIs-
JUCh B BUJIE PE3KOI0 POCTa MHTEHCUBHOCTU B OIYXOJISIX Majoro pasmepa Mo CpaBHEHHUIO ¢ pacueraMu 0e3
@OPT, a B onyxomisax 00JibLIIMX pa3MepoB HaOMIOAANCS POCT MHTEHCUBHOCTH Ha kpasx omyxoiu [1]. IIpo-
OnemMa TpaHMYHBIX apTe(aKkTOB CTAaBHUT I0J] COMHEHHE NMPABUIBHOCTh KOJUYECTBEHHOW OIEHKH U MOXKET
IPUBOJUTH K JIOXKHBIM JIMarHo3aM. B Hacrosiee BpeMs B IMTEpaType HE MPEICTaBIEHO OObSICHEHUE ITON
po0OJIEMBI.

B nanHoii paGote BHepBble ¢ MOMOLIbIO METOJIa MATEMATUYECKOI0 MOJAEIUPOBAHMS BBIIOJIHEHO HCCIe-
JIOBaHME MPOOJIEMbl TPAaHUYHBIX apTe(akToB. B kauecTBe 0OBEKTOB UCCIIEJOBAHMSI UCIIOJIb30BAIUCH MaTe-
MaThyeckre (paHTOMbl, UMUTHpYIOLIE paBHOMepHOe (hoHOBOe pacnpezaeneHue POII ¢ otaenbHbIMU «omy-
XOJIEBBIMH NOpakeHUsIMU». [1epBrlil aHTOM — ATO IUITMOTUYECKUN LUIUHAP C BIOKEHHBIM 3JUIUIICOUI0M
MOBBIIIEHHON MJIOTHOCTH, UMUTUPYIOIIMM OIyX0JieBoe MopaxeHue. Bropoil ¢panToM — 310 Maremaruue-
ckasg mojenb kommepyeckoro antoma NEMA 1Q, KoTOpsIii HIMPOKO HCIIONIB3yeTCsl B 00JacTH siAEpHOM
menuiuHe. OH BKIIIOYAET LIECTh ChepuuecKrux objacTel pa3HOro Juamerpa, UMHUTHUPYIOIIUX OMYyXOJeBble
MOpaXeHUsI ¢ MOBBIIEHHBIM ypoBHeM P®II. beut cmonenupoBan mpouecc cOopa TaHHBIX, MPUOINKEHHBIN
K KIMHUYECKON MpakTuke. PEeKOHCTpyKuMs n300pa’keHUi ObL1a BBIMOJIHEHA C UCIOJIb30BaHUEM CTaHIapT-
Horo anroputMa Ordered Subset Expectation Maximization (OSEM), koTopslii ycTaHOBJIEH Ha aOCONIOT-
HOM OOJIBIIIMHCTBE KOMMEPUECKUX TOMOTpadoB. B uncieHHBIX SKCIIEpUMEHTaX MCCIeI0BaIOCh MTOBEAECHUE
IPaHUYHBIX apTe(PaKTOB B 3aBUCUMOCTH OT IapaMeTpOB OMYXOJIH U IMpoToKoja odcnenoBanus. Ha ocHoBe
HOJYYEHHBIX PE3YJIbTAaTOB MPEUIOKEHO 00bSICHEHHE NMPUUMHBI MOSBICHHUS Ha0JI0JaéMbIX IPAaHUYHBIX ap-
Te(aKToB.

HccnenoBanus BBIMOTHEHBI TPU YacTUIHON nojaepxkke rpanTa PODU Nel19-02-00244.
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Cexkuus 3. TexHONIOrMU MEAUIIUMHCKOTO MOHUTOPUHTA U BU3yalIU3allul Cp-3.3c (Rep_0047)

Pa3Butne metoaoB peKOHCTPYKUMM nsodopaxeHnm OPIKT B
AOepHOM Kapauonorum
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an. nouma: i.kolinko@g.nsu.ru

OnnodoToHHass dMUcCHOHHAs KommbloTepHass Tomorpadus (ODPDKT) sBusercs COBpeMEHHBIM METO-
JIOM, HaIlpaBJIEHHBIM HA JUArHOCTUKY pa3inuuHbIX 3a0oneBanuil. Metonq ODPIKT UHTEHCUBHO MPUMEHSET-
Csl B SIGPHOM KapAMOJOTMM JJIsi TUATHOCTHKU U OLEHKU TSDKECTH 3a00JIeBaHUN MUOKap/Aa JIEBOTO JKETy-
nouka (JDK) cepana. Ilopaxkenuss Muokap/a mpeiCTaBIsIOT 0COOYI0 OMMACHOCTH IS KU3HM naruenta. [Ipu
oOcnenoBanun mnanueHToB merogoM O®OKT oneHuBaercss pacrpeneneHue paanodapManeBTHIecKoro
npenapata (POII) B opranax. Hampumep, npu umieMuueckoM MOpakeHUHU cepila B objactu Aedexra
HaOIo1aeTcs HapymieHnue KpoBoToka u PDIT Tam HakarumBaeTcst Topa3ao MEHbBIIE, YeM B HOpME.

[Tpu xMHUYECKOM 00CIeI0BaHNN MAllMeHTy BHYTPUBEHHO BBOAUTCA cooTBeTcTBYIoHMi POII, 3aTem ¢
MOMOIIbIO BpAIIAIOIIENCss raMMa-KaMepbl OCYLIECTBIISIETCS COOp «CBIPBIX» MPOEKIMOHHBIX JAHHBIX HA pa3-
HBIX yIJIaX BpalleHUs Kamepsl. Jlanee mo 3TUM JaHHBIM C IOMOIIbIO AJITOPUTMA PEKOHCTPYKLIUHU MOJIy4atoT
3D wuzobpaxenne. Ha aGcomotHoM OomnbmuHcTBE cOoBpeMeHHBIX ODOKT cuctem peKOHCTPYKIUs OCy-
niectBisieTcs ¢ nomoiursto anroputma Ordered Subset Expectation Maximization (OSEM), koTopslii He 5B-
JSIETCSL PEryISIPU3UPOBAHHBIM U MOXET MPHUBOJAUTh K HETOYHBIM PEKOHCTPYMPOBAHHBIM H300paKCHUSIM.
VYcunus uccnenaoBarenei HanpaBieHbl HA Pa3BUTHUE HOBBIX PETYISPU3UPOBAHHBIX METOI0B PEKOHCTPYKIIUU
u300paKeHM B AACpHON MeauimHe. B maHHOM pabote ucciemyercs meron pekoHncTpykimu MAP-Gibbs

P1 ()P2(g1f)

Ef\ Py (fP2(g| T
P,(g|f) — ycnoBHas BeposTHOCTEP (f|g)—BepoATHOCTH a posteriori, OMMCHIBAET MIOTHOCTH BEPOSTHOCTH
BEKTOpa f, IPU YCITIOBMH, YTO B pe3y/IbTaTe H3MEpPEHHil onydeH BekTop g. B meTome MAP-Gibbs anmpuop-

[1]. DToT MeTox ocHOBaH Ha TeopeMe baiteca:P(f|g) = rze Py (f) — BepoaTHOCTS a priori,

Hasg wHpOpMAaNMs 3a7aHa yHKIHoHaToM ['n66ca:P(f) = Kiexp(—ﬁU (f)), rne K — HewsBecTHas KOH-
T

cranta, U(f )— byskuuonan suepruu. B HacTosmeit pabote ucciemyercs s¢dpdexTuBHOCT, MeToaa MAP-
Gibbs qy1st paznuuHbIX QYHKIIMOHAIOB SHEPTUH.

Jlns BuzyanbHOM oneHku pacnpeaenenus POII B Tkansax nesoro xemynouka (JDK) cepana ncnons3yercs
Npe/CTaBICHNUE B PEKUME TOMOTpaUUIECKUX CPE30B U MOJIIPHBIX KapT (apyroe HaszBanue -- bulleye). s
TOT0, YTOOBI CPaBHHUBATH HM300paKEHUS KOMIIBIOTEPHOI'O MOJICIMPOBAHUS C PeaJbHBIMU KIMHUYECKUMU
N300paKeHISIMHA, HEOOXOJMMO HX TIOJIyYaTh B OJIMHAKOBOM NpeACTaBiIeHnU. B pamkax paboThl OblL1a pas-
pabotana mporpamma juist nepesoja 3D uzoOpaxkenust JOK B pexum nosispHoi kapTel. TakuMm oOpaszoM,
ObLTa 3aBepIIeHa MPoIleTypa «00CIeOBaHuU» BUPTYaTIbHOTO TAIIMEHTA.

HccnenoBanust BBIMOIHEHBI U nojiepkke rpanta PODU Ne19-02-00244.
Jlureparypa

[1] Geman S., Geman D. Stochastic Relaxation, Gibbs Distributions, and the Bayesian Restoration of Images // IEEE TRansac-
tions On Pattern Analysis And Machine Intelligence.1984. Ne 6.
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O BO3MOXHOM BnMsaHUU pakTopoB ypbaHMU3aLuM Ha

pacnpocTpaHeHHOCTb HOBOM BMpYCcHOM UH(pekumun COVID 19
JLA. Compyn’, C.I. SIctpeGos®

'CII6I'Y, Cankr-Tlerepbypr, 199034, VauBepcnrerckas Had. 7-9

2OTH nm. A.D. Hodde, Canxr-TlerepGypr, 194021, Tonurexuudeckast, 26

an. nouma: lidas7@yandex.ru

N3BectHO, uTo HOBast nuHpekus COVID-19 npencrasmnsier, Cyas Mo SHIUKIONEANYSCKOM UCTOYHUKAM,
MOTEHLUAIBHO TSHKETYI0 OCTPYIO PECHUPATOPHYIO MH(EKIHIO, BbI3bIBaEMYI0 KopoHaBupycom SARS-CoV-
2 Ha pacnpoctpanenue 3Toro 3aboiieBaHHs, MOTYT BIUSIOT (DAKTOPBI aHTPOIOTEHHOW IEATEIBHOCTH, K
Haubosee 3HaYMMbIM M3 KOTOPBIX MOXHO OTHeCTH (pakTophl ypOaHuzauuu. Takue Kak MIOTHOCTb JOPOT
(IL), xomu4ecTtBO aBTOOYCOB (A), 00BEMBI BEHIOPOCOB BpeAHBIX BemecTB B atMochepy (BBA) u crounbie
Bojbl (BCB). PaccuutsiBanucek napusie Kod3QppuimeHTs koppensuuu no [lupcony, Mexay dakropamu yp-
OaHM3aIMK B Pa3HBIX pernoHax P® W TakuMH mapaMeTpamu, XapaKTepU3yIIIUMU 3a00JIeBAEMOCTH B HUX,
kak obmiee koamuectBo 3aboseBmmx (OK3), HoBble ciydyan (HC), aktuBHble (A), BeI3nopoBeBiue (B) u
ymepinue (Y) manuentsl [1]. JlaHHbIC Ha KOHEIT anpesis, Mo oQUIHATLHBIM HCTOUHUKAaM PocroTpebHam3opa
u Munzapasa PO. B pesynbrare ymaercs yaloch BBISIBUTH BBICOKHE IMOJIOKUTENbHBIE KOA(D(HUIIUEHTHI
koppessinuu Ha ypoBHe 0.8--0.9 mexxny mnotHocThio nopor u OK3, HC, AC u VY, nipu 3ToM HaOII01a10TCSI
cpenuue 3HaueHus g B (0.4). HeoxunanHO BBHICOKMMH OKa3alHCh KOI(PPUIIMEHTH KOPPEISIHA MEXKITY
3arpsizHeHHOCThI0 BoA U B (0.9) n 'V (0.6) (Puc. Ne 1u Ne 2).

H o6

Ho.a

0.2

Eigenvalues

e ol ~
"‘ . e

Principal Component 2

H-0.2

o e e m = 29

T T T T 1

°© 2 4 M 8 10 -a T T T T T T T

Principal Component Number -2 o 2 4 6 8 10 12
Principal Component 1

Puc. 1. KpuBas ocbinu Puc. 2. Koppemsitust Mexny ¢paxkmopamu ypbanusa-
yuu u pacnpocmpaneruem COVID-19.

[Ipu sTOM HaOIIOMAIOTCS CPEeIHUE 3HAYEHUs KOppersiiuu (Ha ypoBHE 0.4) MeXAy 3arps3HEHHOCTHIO BOJI
u OK3, HC. Koppenﬂum{ MCXKAY 3arpA3HCHHOCTBIO BO31yXa 11O BCEM HMCCIICAOBAHHBIM IIapaMCTpaM HE3HA-
YUTENbHAsl UM OTCYTCTBYET (HE BBIABISAETCS). MOXKHO MPEANON0KUTh, UTO 3aTPSA3HEHHOCTh BOJHOM Cpefibl
NeiicTByeT Ha 3a001eBaeMOCTh MHOTO(aKTOpHO. «Jloporun» Takxke neicTByr0T MHOro(dakTopHo. [Tockonbky
CHOCO6CTBYIOT KOMMYHHKAIUXU MMAIIUCHTOB, YTO IMPHBOJUT K HUX 3apaKacMOCTU C OI[HOi/JI CTOPOHBI, HO, C
JIPYToH, CocoOCTBYET OBICTOMY OKa3aHUIO CHEIMATU3WPOBAHHON MEAMIIMHCKOW momoru. Henb3s Takke
UCKJII0YaTh JIPYIMX TOUYEK BO3JIEHCTBUS JOPOT, HAIPUMED, 32 CUET CO3/1aBaEMOM MMM IbUIH, YTIIEPOJHOTO
(3a CUCT I'OpCHUA IJ_II/IH) U CMJIMKATHOI'O COCTaBa. HaHO‘laCTI/IHBI Ca’kKH CIIOCOOHBI oorjaomarsb yHpra(bnone—
TOBYIO COCTABJIAIONIYIO COJTHCYHOI'O CBE€TA, YTO MOXXET CKA3bIBATbCA HA COJACPIKAaHHUU B OPraHU3MC MalnucH-
TOB BAXXHBIX BCIICCTB, HAIIPUMCP BUTAMHUHA D. Panee namu HCCICIOBAJIOCH BIINAHHUC (I)aKTOpOB yp63.HI/133.-
UM Ha 3MHUIEMHOJIOTI IO nHa6eTa IEpBOTO TUIIA, ITAC MBI IPUILINA K ITOXOXKEMY 3aKIIFOYCHUIO O POJIA O0-
POXKHOU MBUTK B MPOSIBIICHUH 3TOTO TSHKEJIOTo 3a0oeBanus [2].
Jlureparypa
[1] L.T. Jolliffe Principal Component Analysis, Second Edition, Springer NY 2002 487p.
[2] Compyn JI.A., Actpe6os C.I'. Kypnar mexnuueckoit pusuxu. 2020. T. 90. Ne 9. 1510-1515.
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Ceknus 3. TexHOIOTMH MEIUIIMHCKOTO MOHUTOPHUHTA M BH3yaTH3alluu Cp-3.5¢ (Rep_0080)

HoBble ¢hyHKUMM NnporpamMmmHoro o6ecnevyeHmss MeEGULUHCKOIO

Tomorpadcda TMR-0.4-KFTI

B.JI. OnuBanoB, 51.B. ®arraxos, A.P. ®axpyranHoB
Kazanckuii pusuko-rexunuyeckuii uHCTUTYT UM. E.K. 3aBoiickoro, Kazans 420029, Cubupckuii Tpaxt 10/7
221. nouma: odivanov@mail.ru

MeaumuHCKUI CrenalTu3upOBaHHBIA MarHUTHO-pe3oHaHCHBINH ToMorpad TMR-0.4-KFTI pa3paboran u
U3IOTOBJIEH B JIAOOPATOPUHM METOI0B MeIMIMHCKOHN (u3ukn Ka3aHckoro Gu3nKo-TeXHUYECKOIO0 HHCTUTYTA
Ha 0a3e mocTossHHOrO MarHuTa ¢ uaayknuen noss 0,4 Tn. Bee paanosnekTpoHHbBIE Y31kl M OJIOKU pa3pabdo-
TaHbl U M3TOTOBJICHBI COTPYJIHUKaMH Jiaboparopuu. B wactHocTH, B padore [1] mpencraBieH paanocek-
TPOMETp, BXOJSIIUI B coctaB Tomorpada, pabora [2] mocesimeHa pa3pabOTKe NMPHUEMHOTO JaTyvKa st
CHEeLMATU3UPOBAHHOIO MarHUTHO-PE30HAHCHOTO ToMorpada i OJy4eHHUss TOMOI'paMM CYCTaBOB YeJlOBe-
Ka.

K ycranoBke pa3pabotaHo opuruHajibHoOe mporpammuoe odecrieueHue (I[10), mo3Bosisiomiee BHIIONHATD
OCHOBHBIC BUJIBI MEIUIIMHCKHX oOcnenoBanuii. OcHoBHOU ¢yHkmmen [10 sBusercs GopmupoBaHue u300-
pa’KeHM ¢ MCII0JIb30BAaHUEM CTAaHAAPTHBIX M HeCTaHJIApTHBIX MeToguk MPT ckanuposanus. ['naBHOH 11e-
JBIO TIPY MTOJTYYSHUH W300pakeHUH SBIISIETCsl 00ecTeyeHne MaKCUMaITbHOW KOHTPACTHOCTH JUTSI BBISIBJICHUS
[aTOJIOTUH, /Ul Yero npu o0paboTKe UCHOJIb3YeTCsl HOPMUPOBKA JaHHBIX M300paXkeHus 10 paboyero aua-
1a30Ha yCTpOMCTBa OTOOpa)KE€HMs, COCTABIAIONIEIO OOBIYHO 256 rpajganuil sipkoctd. OJHAKO MPU TaKou
HOPMHpPOBKE Tepsercss MHpopManuss o6 abCONIOTHOW aMIUIUTYAE CUTHala, YTO 3aTPyIHSET CpaBHEHUE
n300payKeHMiA, TOJYYeHHBIX B Pa3HOE BpeMs M C Pa3HBIMH YCIOBHUSIMH, HAIIpUMeEp, C TPUMEHEHUEM KOHTpa-
CTUPYIOLINX areHTOB.

Jnist mpeooaieHns 3TOT0 HeIoCTaTKa Oblla MPOU3BeeHa JOPad0TKa MPOrPaMMHOTO 00EeCTIeYeHus C Ie-
JbI0 COXPaHEHMsI JaHHBIX N300pakeHUi B (hopMaTe C IUIaBarollel TOUYKOM, a Takke ¢ J00aBIeHUEM (PYyHK-
[IUI1 BBIYUCIICHUS CPEIHUX aMILTUTY/I SPKOCTH TIO BBIIEICHHONW 007acTH N300paKEHHS B BHJIE TIPSMOYTOJIb-
HUKA WIN 3JUIMICA. DTO MO3BOJUT BBIIOJIHATh KOJIUYECTBEHHOE CPABHEHUE JIEMEHTOB HECKOJIBKUX aHallo-
THYHBIX U300pKEHUH U MOTydaTh HHPOPMALIHUIO O JTUHAMUKE X U3MEHEHHH, YTO TOMOXKET JHAarHOCTHPO-
BaTh [1aTOJIOTMH Ha 0o0Jiee paHHUX CTa/UsAX.

OO6menpuHATHIM POPMATOM XPAHEHMS TAHHBIX MEAUIIMHCKUX 00cienoBanuid, B yacTHOoCcTH MPT u300-
paxxenuid, siBisiercs popmar DICOM. B crangapre DICOM npenycMoTpeHo npeAcTaBiIeHue JaHHbIX H300-
pakeHUil B opmare ¢ IIaBarolieil TOYKOM, OJTHAKO, CTaHAapPTHBIE MPUIIOKEHUS JUISl paOOTHI C ATUM CTaH-
JApTOM HE MOJEP>KUBAIOT 3TOT Gopmar. [lo 3Toi nmpuumHe /Ui 3KCIOpTa JaHHBIX M300pakeHui u3 ¢op-
Mmara ¢ raBaromeii Toukoit B DICOM 06plta ucronp3oBaHa HOPMUPOBKA B MEJIOYHCICHHBIH (hopmart ¢ 16-
OUTHBIM pa3pelIeHHeM U COXpaHEHHEM I'paHMIl Juana3oHa curHaia B rerax DICOM daiina, yto npu nanb-
HEeHWIeM MpocMoTpe U 00paboTKe MO3BOJISIET BOCCTAHOBUTH UCXOIHYIO aMIUIUTYAY C JOCTATOYHON TOYHO-
cteio. Crangaptabie cpeacta npocmoTpa DICOM daiinos, B uactHocTu npuinoxenne MicroDICOM, noxa-
JEPKUBAIOT ATY QYHKIUIO.

Jlureparypa
[1] B.A. Illaranos, A.P. ®axpytautos, S.B. @arraxos, [1T3. 2017. 6. 132-133.
[2] A.A. Baszutos, 51.B. @arraxos, A.P. ®axpytaunos, B.A. lllaranos, [1TD. 2020. 6. 89-94.
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D,VIaI'HOCTVIKa n pea6m1MTaum| nauneHToB C NaToJIOrMsdsMmn opraHoB
ronocoodopasoBaHus

B.H. KpaCHonceﬂl, M. (I)aTTaXOBaZ, B.B. CDGIIOpOBal, P.11I. Xa61/1r10132, E.C. Bekmauena®

! KTMA 10, Kasans, 420012, y1.Mymrapn, 11

2 KOTU ®UIL] KasHII PAH, Kazanb, 420029, yn.Cubupckwuii Tpakrt, 10/7

3000 «bapcMeny», Kazans, 420138, yn.Xycanna MasitoToBa, 2.

an. noyma. mariam.fattakhova@gmail.com

QOyHKIMOHAIBHBIE U OPTaHHUYECKUE MATOJIOTHHU OPTaHOB IOJ0CO00Pa30BaHUsS IIMPOKO PACIIPOCTPAHEHBI
y npenonasareneid BY30B, yuaurtenei ko, BOKAJIMCTOB, pAOOTHUKOB MPEANPHUITHI C ITyMOBBIM, XUMHYE-
CKHUM U IBUIEBLIM 3arPA3HEHUEM.

B pa60Te OITMCBhIBACTCA pa3pa60TKa MCTOIMKH JHArHOCTHKH IMaTOJIOT Ui ropTaHd ¢ IpUMCHCHUEM Mar-
HUTHO-PE30HAHCHON ToMOrpaduu B BHICOKUX moiisix (3 Tir), cTpoOOCKONUU M CHEKTPAIBHOTO aHAIM3a I'o-
noca. Ha ocHOBe moTyd4eHHON TUarHoCTHYeCKoW HHGOPMAIIMH TPOBOIUTCS pa3paboTKa METOIUK peadbmIu-
TaIuU ¥ peabuIuTaImsI MaleHTOB ¢ (PYHKIIMOHAILHBIMYI U OPTraHMYSCKUMH MATOJIOTHUSMHU TOPTAHHU.

BHepBLIe HCIIOJIb30BaH KOMIUJICKC COBPEMCHHBIX AOIIOJIHAOMUX APYT Apyra MCTOAUK: MPT B BBICOKHX
MOJISIX, CTPOOOCKOMHS M CICKTPATBHBIA aHATN3 T'0JI0ca JUIsl JMATHOCTUKH (DYHKIIMOHAIBHBIX M OpPTaHUYe-
CKHX I1aTOJIOTHH ropTaHu.

C nmpuMeHeHne MarHUTHO-PE30HAHCHOUW ToMorpaduu B BBICOKHMX MOJsX 3 T MpoBeACHBI UCCIIEIOBAHUS
MManuCHTOB C IMAaTOJIOTUAMHA I'OPTAHU. Ora MCTOAHKA MO3BOJIAACT BBIABUTH HAPYIICHUS, IPUBOJAIINC K boie-
BbIM OLIYLIEHUSM B rOpJie, 3aTPYIHEHUSM B IOJIOCOM3BIeYeHNH. [I[poBeieHbI TakKe HCCIeI0BaHUS TOPTAHU
B JMHAMMHKC.

Crpobockonuyeckass METOIUKA MO3BOJSIET MOJYYHTH JOMOJHUTEIBHYI0 WH(POPMALHIO: BHICO3AIMUCH
Q)YHKHHOHI/IpOBaHI/IH rOJIOCOBOr'O alriapara.

CHCKTpaJILHI)If/'I AHAJIM3 ToJIoCa MO3BOJIACT 3allMCaTh C IPUMCHCHHUEM CIICHUAJIBHBIX TECTOB I'OJIOC IMalu-
CHTA, IIPOBCCTHU aHAJIM3 CIICKTPA, CPABHUTL C 3TAJIOHOM, BBIABUTH HCAOCTATKH, H BLIpa6OTaTb PEKOMCHAa-
WU TS pa3paboTku MeToauku peadwmmurtanuu [1,2]. [lonydernas 6a3a JaHHBIX 3BYKOBBIX 00Pa3IoB U pe-
3YyJIbTAaTOB O6CJ'ICI[OBaHI/ISI B I[aﬂbHeﬁIHeM 6y,HeT HUCIIOJIB30BaThCA AJIA 06y‘leHI/I}I HeﬁpOHHOfI CCTHU OJIA BBIAB-
JICHUS MTaTOJIOTH.

Pa3pa60TaHH CIICIUAJIbHBIC TTPOTPAMMBIL pea6I/IHI/ITaI_II/II/I I ITAalIMCHTOB C (I)YHKI_II/IOHaJ'IBHBIMI/I H opra-
HUYECKMMH HApYIIEHUAMHU roptaHu. [Ipum 3TOM mokaszaHa BO3MOKHOCTh HMCHOJIb30BATh METOJMKY CIIEK-
TPAJILHOI'O aHAJIM3a IoJjioca MJIs1 KOHTPOJIA JUHAMUKU peaGI/IHI/ITaHI/II/I U KOPPEKTUPOBKHU IIPpU HCO6XOI[I/IMO—
CTH TIpoliecca peabrInTaIuH.

Jlutreparypa

1. ITarent Ha uzoOperenue Ne 2738660 «Crnocod AMATHOCTHKH U PEAOMIIMTAIIMU MAIUEHTOB C HAPYIIEHUSIMHU TOJ0CO-PeueBOit
¢byaxmaum». ABTopsl: @arraxosa M.S., @atraxos S.B., Xabumnos P.11., Kpacaoxxen B.H. [IpuoputeT ot 16.04.2020 1. laTa roc-
yaapcTBeHHO# peructparyu 15.12.2020 r.

2. CBUIETENBCTBO O TOCYIAPCTBEHHOM peructpanuu mporpammsl st OBM Ne 2020666646 «I[IporpaMMHBIA KOMIDIEKC cOopa U
aHAJIM3a JaHHBIX JJIsl IPOBEICHUS JUArHOCTUKH MAlIUEHTOB C HAPYIICHUSIMH roiocoBod (yHkum». [IpaBoobnanarens: ®TBYH

®denepanbHBIA HecnenoBaTensckuil enTp «Kazanckuit Hayunbni neHTp PAH». ABTopsl: Xabumos P.I1I1., ®arraxosa M.41., dat-
taxoB f.B. Jlata noctymnenust: 11.12.2020 r. [Jata rocygapctBenHoi peructpauuu: 11.12.2020 1.
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doTonpueMHUKN ana ckpuHuHrosom AJ1IC-guarHocTukn
3aboneBaHu# No BblAbIXaeMOMY BO3AYXY

A.A. HI/IBOBaPOBal, E.B. KyHI/II_ILIHal, n.A. AHz[peeBl, I.I'. Konosanos’, H.J. VnbuHCKas”,
IO.I1. }IKOBneBl, .41, HOHypOBCKHﬁZ, A . Hanemm/lHCKHﬁz, A.C. Ky3LMquB2, J.b. CTaBpOBCKI/IﬁZ,
M.B. CniupuzioHos 2

! ©TU um. A.®. HNodde PAH, Cankr-IletepOypr, 194021, ITonutexuuyeckas, 26
2 POD um. AM. [Tpoxopoa PAH, Mockga, 119991, yn. BaBusnosa, 1. 38
a1, noyma. pivovarova.antonina@gmail.com

Pannss AMarHOCTHKA pa3iIMyYHBIX 3a00JI€BaHUI TO3BOIIAET 1MO100paTh AP (PEKTUBHBIC METOABI JICUCHUS U
n30eKaTh pa3BUTHS HEOOPATUMBIX U3MEHEHUH, OCIIOKHEHUH, CHIDKCHHS KaueCTBa JKU3HU, a B PAJC CIIydacB
CIIACTH KU3Hb MalMeHTy. B Hacrosiee BpeMs oco0oe BHUMAaHHE YICNSIETCS CKPUHUHTOBOM JIMarHOCTHKE.
OCHOBHBIMH TPEOOBAHHMSIMHU K TaKOMY TECTHPOBAHUIO SIBIISIOTCS MPOCTOTA, HEMHBA3MBHOCTh M Oe3omac-
HOCTb, a TAK)KE BBICOKAsI CKOPOCTH 00PAOOTKH MOTy4aeMbIX JaHHBIX.

Huonnas nazepnas criekrpockornus (JIJIC) sBisercs ogHoM u3 Hanbosee TMHAMHUYHO Pa3BUBAIOIIMXCS
obJacTelt 1a3epHON (PU3UKK MPUMEHHUTENBHO K 3a/1auaM ra3oaHaivia B Meauiuue. [ co3nanus razoaHa-
JUTHYECKUX CHCTEM HOBOTO MOKOJEHHS HEOOXO0aUMbI 3(pPeKTUBHBIE OBICTPOACHCTBYIONINE (HOTOMPHEMHH-
ku OmkHero u cpennero MK nuana3ona, rie pacrosiararoTcsl CHIIBHBIC JTMHUH MOTJIOMICHUS YTIIEKHCIIOTO
raza CO,, merana CHy4, ammuaka NHj, Boasr H,0, cepoBogopona HpS u npyrux BemectB. Hamu 6butn pas-
paboransr GaSh/GalnAsSh/GaAlAsSb ¢oTonpueMHHUKH ¢ IHMANIA30HOM CHEKTPAJIbLHOH YyBCTBHTEJIb-
Hoct 1.0-2.4 MKM, MO3BOJISIIOIIHE PErHCTPHPOBATH JiazepHoe udaydyeHue [1]. BuicTpoaeiicTBue co-
craBJjsiio 30-45 He npu Anamerpe GporouyBcTBUTENbHON MIomWAAKU 1 MM 1 700-770 HC npu AuameTpe
2 MM.

Ha ocHoBe naHHbBIX ()OTONPUEMHHUKOB U JTUOIHBIX
nazepoB OmmwkHero MK nmamazoHa ¢ BOJOKOHHBIM
BBIBOJIOM U3JIy4e€HMsI ObUIT pa3paboTaH MHOTOKaHAIIb-
HBII aHanmu3atop (puc.l) s HEMHBAa3MBHOTO CKPH-
HUHTa ¥ OWOMEIUIIMHCKUX HuccienaoBanuii. M3mepe-
HUE KOHIICHTPAIMH Pa3IUYHBIX OMOMAapKEpPOB MPOBO-
JIJIOCh B PEKUME PEATbHOTO BPEMEHH C MCIOJIb30Ba-
HHUEM MHOTOIPOXOJHOW KIOBETHI, IIOCTPOCHHOU II0
cxeme Dppuo (Herriott) ¢ momHoOW [IMHOW OmNTHYE-
CKOro ImyTH 26 M.

Knunnueckue ucneitanus npoBoauiauck B ['opon-
CKOM KiIMHHMYeckol OonbHMIE MM. B.M. BysHoBa (T.
Mocksa). beimo o0cnenoBaHo B OOIIEH CIIOXKHOCTH
6osiee 150 marenToB [2]. TecTsl BKIIOYAIN U3MEPEHUE U MCCIIEA0BaHNE OHOMapKEPOB 12C0,, CO,, CH,,
NHs, H,O u H,S B BhIIbIXaeMOM BO3/1yX€ MAIIMEHTOB C PA3IMYHBIMU 3200JIEBAHHSIMHU.

Jlutreparypa

[1] E.B. Kynurpiaa, M.A. Poii3, U.A. Aunpees, E.A. I'peGenmukona, A.A. ITusoBaposa, M. Ahmetoglu (Afrailov), E.B. JleGe-
1ok, P.JO. Mukynuu, H.[A. Unbunckas, FO.I1. SIxosnes. ®oToanoas! Juisl perUCTpalMi U3JIy4YE€HUsI KBAHTOBO-Pa3MEpHbBIX AUCKO-
BBIX JIa3epOB, pabOTAIOIMX Ha MOJIax nienuymei ranepeu (2.2—2.3 mxm). ®TII, 2020, 1..54., BBII. 7.

[2] Ya.Ya. Ponurovsky, A.l. Nadezhdinsky, D.B. Stavrovsky, Yu.P. Shapovalov, M.V. Spiridonov, A.S. Kuzmichev, A.A. Kara-
binenko, Yu.M. Petrenko. Diode Laser Spectrometer for Diagnostic Assessment of Exhaled Air Components. Modern Technolo-
gies in Medicine, 2020, v.12, no.5

Puc. 1. Muorokananbssbiil JIJI ciekrpoananuzaTop.
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Pa3spaboTka MeToga aHanu3a ABUXEHUS 3PUTPOLIUTOB B
MUKpodNIOMAHbIX KaHanax Anst OLueHKN CTeneHN OKUCIIUTEeSIbHOro
cTpecca

A.C. I/IBaHOBl, H.A. Becez[HHaZ, E.A. CKBep‘II/IHCKaX3, A.C. ByKaTHH2’4

L eIy um. [Terpa Benukoro, Cankr-IlerepOypr, 195251, Ilonutexuuyeckas, 29
2CIIGAY PAH um. XK.U. Andepona, Cankt-IletepOypr, 194021, Xmonuna 8/3 A

S UDDB PAH, Cankr-IlerepOypr, 194223, Topesa, 4

* ATI PAH, yi. UBana Yepnsix, 31-33, nut. A, Cankr-Iletepoypr, 198095

271. nouma: a.s.ivanov@mail.ru

MopenupoBaHue JBIKEHUS KJIETOK B MUKPOKANMWIIISIpaX KPOBEHOCHOH CHCTEMBI C TOMOIIbIO OMOMHUMe-
TUYECKUX MHUKPOQIIIOUIHBIX YCTPOUCTB — aKTyalIbHBIN M MOIIHBIM METOJ UCCIIEAOBAHMS ()YHKIIMOHATBHBIX
CBOMCTB 3PHUTPOLMTOB, M3MEHSIOIIUXCS KaK B CIICACTBHE Pa3BUTHS Pa3IMUHBIX 3a00JIeBaHMH, HarpuMmep,
MaJIIpUH WIH CEPIIOBUIHO-KJIECTOYHON aHEMUH, TaK U B Ka4€CTBE MTOOOYHOTO JCHCTBHSI PEMAPaTOB XUMHUO-
Teparuy y OHKOJIOru4eckux OonpHbIX [1]. B manHO# paboTe paccMaTpHBaeTCsi BIMSHUE OKHCIUTEIHLHOTO
cTpecca, BBI3BAaHHOTO TpeT-OyTuimnepokcuaoM (tBH), Ha TpaHCHOpT SpUTPOLIMTOB B MUKpOKanuusipax [2].
JUs 3TOro MCMoNb30BaCs MUKPOQUIFOUIHBIN YMII ¢ MAacCUBOM U3 16 KaHaJOB C IONEPEYHbIM CEUYEHUEM
1.5x8 mMxMm. Iy peructpanuuu JBMKEHUS KIETOK IO MUKpOKaHaJlaM MCIIOJIb30BAJICS ONTHYECKUII MUKPO-
ckon Leica DM4000 B LED c¢ uudposoii kamepoit XIMEA MC023MG-SY (400 fps). s monydeHus cra-
TUCTHYECKH JOCTOBEPHBIX PE3yJIbTaTOB TPEOYETCs MPOAHATU3UPOBATh ABIKEHHE HECKOIBKUX COTEH DPHT-
POLIMTOB B MUKPOKAMMILIAPAX, MOJy4eHHbIX OT 5 — 10 noHopos. [y pewieHus 1aHHOM 3a1a4yu Obliia paspa-
6orana nporpamma B cperne MATLAB, cocrosiiias U3 IByX yacTeil: onpezaeneHue CKOPOCTH TEUEHUS KU -
KOCTHU 10 CKOPOCTSIM JIBM)KEHUS KJIETOK B IIMPOKOM IOABOSIIEM MUKPOKaHale NIMPUHON 60 MKM U omnpe-
JIeJIeHHE CKOPOCTH JIBMKEHUS KJIETOK B y3KOM KaHase mupuHoi 1,5 mxm n mumHoi 200 mxwm. [o sTim cko-
POCTSIM BBIYHMCIISIACh OTHOCUTEIbHASI CKOPOCTh JABMIKEHUS SPUTPOLIMTOB B MUKpOKaHaje, KoTopas ciabo
3aBHCENIA OT YCJIOBUH SKCIEPHMEHTa. B mmpokoM kaHaie JUIs ONpeeseHus] CKOPOCTeH KIETOK HCIOIb30-
BAJIOCh HEIPEPHIBHOE OTCIICKUBAHUS C MIOMOILIBIO alroputMa, ocHoBanuoro Ha IDL tracking [3]. U3-3a ne-
dopManuy KIETOK BHYTPH Y3KOTO KaHajla HETPEPBIBHOE OTCIE)KWBAHUE B HEM pabOTaeT III0XO0, MOITOMY
JUIs Hero ObLI pa3pa0oTaH OTAENbHBIN alrOPUTM, KOTOPBIN IS ONpEeNieHHs] CKOPOCTH (PUKCUPYET MOMEHT
BXOJIa B KaHaJl © MOMEHT BBIX0J1a U3 Hero (puc. 1).

OO0paboTka JaHHBIX MMOKa3ala, YTO MPU HU3KUX KOHIeHTpauusax [tBH] pacnpenenenue ckopocreii apuT-
POIIMTOB MMEET BHJ] HOpMaJIbHOTO pacnpeneneHus. [1pu nmossimenuu [tBH] mo 0,7MM pacnpenenenue cra-
HOBUTCSI OMMOJIAJIbHBIM, MOSIBJIIETCS TPYIIA KIETOK ¢ MEHBIIUMH 3HAYCHUSIMU OTHOCHUTEIIBHOW CKOPOCTH
nBkeHus. TakuM 00pa3oMm, MokazaHa YyBCTBUTEIHHOCTh Pa3padOTaHHOTO METo/a K OMO(U3NIECKOMY CO-
CTOSIHUIO KJIETOK KPOBH IIPH OKUCIUTENIBHOM cTpecce. Pa3paboTaHHbIM MeTO MOKET OBITh MCIOJIb30BaHa
JUTSL aHAJIA3a HapyIIEHUH THIPOANHAMHUKH 3PUTPOLUTOB M ONTHMHU3AIUHN CXEMbl XUMHOTEPAITUHA OHKOJIOT U~

LLUNPOKUMN KAHAITI

MUKPOKAHA i 10 pm

l Puc. 1. MuKpoKaHaI IS HCCIICOBAHHS T[;a;Cl:IO];Ta OPUTPOLMTOB U PE3YAbTAT par.60TL;aJ1rc;MTMa.
Jlutreparypa

[1] Tsai C. H. D. et al. https://doi.org/10.1039/C4RA08276A

[2] Skverchinskaya E. A. et al. https://doi.org/10.1134/S1063784220090236

[3] Crocker J.C. et al, https://doi.org/10.1006/jcis.1996.0217
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Koppenﬂuvm Mexay ﬂOTpe6ﬂeHMeM Kucnopoana v BbigesieHnem
YyrmeKuncrioro ra3a B AbiXaTeJsibHOM LUKIIe YeJyioBeKa

A H. KOBaJIeHKol, K.M. HG6GI[I/IHCKI/II7IZ, B.A. Mosiomnesa®

' OTHU nm. A.@. Hodpde, Canxr-IlerepGypr, 194021, Tonurexuudeckast, 26

a1. nouma: ras-kan@mail.ru

2 CeBepo-3amagHplii TOCYyJapCTBEHHBI MEIWIMHCKUA yHUBepcuTeT MM. MeunukoBa, Cankrt-IleTepOypr,
191015, yn. Kupounast, 1.41, a1. nouma: mail@lebedinski.com

3 Yuusepcurer UTMO, Cankrt-Ilerepoypr, 197101, yn. Kponsepkckasi, 1.49
an. nouma: velina.homa@gmail.com

JleyeHnue JIErOYHBIX MOPAKEHUN MPU KOPOHABUPYCHOM MH(MEKIMHM C MCHOJIb30BaHUEM HCKYCCTBEHHOM
BEHTWISALIUM JIETKUX, MPOBEJACHUE XUPYPTrUYECKUX Omepaiuil moja oOmieil aHecte3ue TpedyeTr CTpororo
KOHTpoOJIA noTpedneHus u tpancnopra Oz , a Takke BoiBeeHus CO; B ApIXaTeIbHOM IHMKJIE ManueHTa. [1]
TpancnopTHbIil KOHTPOJIb O JIETKO OCYILECTBIISAECTCS B p€aIbHOM BPEMEHHU CPEJCTBAMU YPE3KOKHOU MYIb-
COKCHUMETPHUH 10 YPOBHIO HACHIIIEHUS apTEPUATBHON KPOBU KUCIOPOIOM. MeToa ocHOBaH Ha 3 dekre u3-
MEHEHHUS JJIMHBI CBETOBOM BOJIHBI, TIOTJIONIAEMOM KPOBBIO B KPACHOM M MH(PPAKPACHOW 00JIACTAX CIICKTPA B
3aBUCHMOCTH OT YHCIIa CBSI3aHHBIX T€MOTTIOOMHOM KHCIOPOAHBIX MOJeKy. [y koHTpons cogepxanus Oy
B BBIJIIXa€MOM M BJIbIXa€MOM BO3/yX€ U JbIXaTelbHOro BhIBeAeHUS COz MPUMEHSIOTCS OTHOCHTEIBHO
MHEPLUUOHHBIE MEXAHMYECKHUE Ia30aHAIN3aTOPbl, OCHOBAHHBIE HA BBIICJICHUU KOMIIOHEHTA U3 ra30BOM CMe-
CH CIIEHMAIBHBIMU MOTJIOTUTEISIMA U U3MEPEHUN M3MEHEHUU 00beMa MpOoObI MPHU MOCTOSIHHOM JaBICHUHU
WIHM JIaBJICHUS MPU MOCTOSHHOM 00beMe M3MEPUTENbHON KaMephl. Takke MPUMEHSIOTCS 3JEKTPOX UMUYe-
CKHE, aKyCTUYECKHE, TEIUIOBbIC, MATHUTHbBIC, HOHU3AIMOHHBIC U JIPYrHe THUIBI ra30aHAIU3aTOPOB, OCHO-
BAHHbBIC HA U3MEHEHUU COOTBETCTBYIOIIMX CBOWCTB MU3MEPSEMbIX I'a30B B 3aBUCUMOCTH OT MX KOHLIEHTpa-
uuu B cMecH. [2] bonee agexkBaTHBIM K KIIMHUYECKUM YCIOBUSM MHTECHCHUBHOW TEpalvid U peaHUMAaIMOH-
HBIX OTACJICHUM SIBJISETCS ONEPATUBHBIM aHAIN3 CUHXPOHHBIX JAHHBIX TEKYLIEr0O MOHUTOPHHIA MOKa3aTe-
JIel CKOPOCTH BO3JIYIIHBIX MTOTOKOB B JBIXATEIHHOM IMKJIE MAIUEHTa U BPEMEHHON KalmHOTrpaMMBbl U3Mepe-
HUS MAPUUAATIBHOTO JIaBJIEHUs BblIeIsieMoro opranu3sMom CO; B BbIABIXa€MOM BO3AYIIHOM cmecH. B nokia-
Jie TIPUBOJAUTCS AJITOPUTM M PE3yJIbTaThl TAKOTO aHaIu3a ( MPUMEPHI MOTYYEHHBIX TpadUKOB MPEICTABICHbI
Ha pUCYHKaxX | u 2), yYuTHIBAIOIINE TAKXKE YBIAKHEHHE BO3IyXa B IbIXaTEIbHBIX MTYTSX.

mls flow,

L]

e, s O, &

Puc. 1. CKopoCTb OTOKA KHCIOPO/a Puc. 2 CkopocTk IOTOKA YIIIEKUCIIOTO ra3a
Jlutreparypa

[1] Topsiues, A. C. Ocuosst UBJI, Bpauebroe noco6ue / A. C. Topsiues, Y. A. CaBun. — Mocksa : HUU Heiipoxupyprud uM.
Axanemnka H.H. Bypnenko PAMH, 2019.

[2] JTanuxui, . B. JlnarHocTHueckne BO3MOXKHOCTH HEHHBa3UBHOIO MOHUTOPHPOBAHUS HACBIIICHUS FeMOTTIOONHA apTepuaib-
HOW KPOBH KHCIIOPOJOM B KIMHUKE BHYTpEeHHHX OoJne3Hel: meto.pekomeMmenn / J. B. Jlamumkuit. — Munck : BIMY, 2015.
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Ceknus 3. TexHOIOTMH MEIUIIMHCKOTO MOHUTOPHUHTA M BH3yaTH3alluu Cp-3.10c (Rep_0199)

MoHuTOpUHI HpeKkuMoHHOU 3aboneBaemoctu B ycrnoBusax COVID-
19
B.A. Opeﬂl, O.M. Hocr,lpeBal, T.W. Byﬂ):[aKOBal

' ®I'bOY BO «Cankt-IlerepOyprckuii TOCyIapCTBEHHbBIN NMEANATPUIECKUNA METUIIMHCKUNA YHUBEPCUTET)
M3 PO, Cankr-IletepOypr,

o11. nouma: onosyreva@list.ru

Ocob6ennoctp TeueHus mangaemun COVID-19 craBut 3amady 1o MOTYYEHUIO JOCTOBEPHBIX CTATUCTHYE-
CKHUX JIaHHBIX O CHUTYalluH C 3a00JIEBACMOCTHI0 M CMEPTHOCTBIO B YHCIIO MPHOPUTETHBIX [1]. OcroBoit mis
IPUHATHS YIPABJIEHUYECKUX PENICHHI MO MOCTABICHHBIM 3a1a4aM sBIsETCs cratucthdeckuii yuer [2]. B pabore
CpaBHUTENBHBIN CTATHCTUUECKUN aHanu3 3abojeBaeMoctu HaceneHuss OPBU, HOBoOI KOpOHAaBUPYCHOM HMH-
dekmueit COVID-19 u BHeOOJIbHUYHON IMTHEBMOHHUEH MPOBOJMWIICA B paliOHE C YMCICHHOCTHIO HACEIICHHS
240 809 gen. (184490 uen. - B3pocinsie crapiie 18 jer; 56319 — netu ot 0 g0 18 net). s c6opa onepaTus-
HOM mH(popManuu Obuta pa3paboTaHa U BHelIpeHa (opma ydeTa 3a00JI€BA€MOCTH B3POCIOrO U JIETCKOTO
HACEJICHUsI OCTPBIMU PECTHPATOPHBIMH BUPYCHBIMH MH(EKIIMOHHBIMU 3a00JIEBAHUSMH, HOBOM KOPOHABH-
pycHoit undexnueir COVID-19 n BHeOGonbHUYHON nHeBMOHMEH. CBeleHUs, MOITYy4YE€HHbIE y4aCTKOBBIMU
BpayaMHu paliOHHBIX MOJUKJIMHHUK, 3aPETUCTPUPOBAHBI B COOTBETCTBHUU C BPEMEHHBIMHU NPABWJIAMH Y4€Ta
uH(popMaluu 0 HOBOM koponaBupycHoi uHbpekuuu (COVID-19) B cneunasbHOM OOIIEPOCCHIICKOM HH-
dbopmarmonHoM pecypcee - @enepansHom peructpe [3]. Janusie OegepanbHOro perucTpa naueHToB ¢ HO-
BOil kopoHaBupycHoi uHpekuueir COVID-19 conpsixkeHbl ¢ OTYETHBIME (OpMaMH rOCyJapCTBEHHOH cTa-
TUCTUKHU. BO BCceX MEAMIIMHCKUX OpPTaHHU3alUAX ObUIA CO3aHbl CTATUCTHYECKHUE TPYIIIBI AJI BEJCHUS OIle-
pPaTUBHOM, TEKYLIEH M roCyAapCTBEHHOM OTYETHOCTH, a TAKXKE€ MEIUUMHCKOM CTAaTHCTHKHU, CBS3aHHOU C
pacrpocTpaHeHHEM HOBOM KOPOHABUPYCHOUM MH(EKITUH.

B pabote cymmapHble oka3aTelld B YHCIOBOM BU/IE MPEACTABIECHBI C TOYHOCTBHIO /10 OJHOTO YeIIOBEKa.

YcraHoBieHo, 4to obmiee KonmdecTBo Jitoaeit ¢ OPBU, HoBoit koporaBupycHoi nHdpekueir COVID-19
¥ BHEOOJIbBHUYHOW TTHEBMOHHUEH, Ha0II01aeMOoe B IETCKUX M B3POCIBIX KIMHUKAX, UMEET JIBE «BOJIHBD» PO-
cra. B crpykrype 3aboneBaemoctn COVID-19 B mepBoii «BoJIHE» B3pOCIbIe MAMEHTHl IpeoOaganu
93,3%, netu - 6,7%. Bo Bpemst BTopoil «BonHBI» pocta 3aboneBaemoct COVID-19 nons nereit yBenuuu-
nack B1Boe - 10 12,9%. Ctpykrypa 3aboneBaemoctu OPBU nipu cpaBHeHnU IBYyX nepuoioB pa3Has. B mep-
BOM «BOJIHE» mpeoliaganu B3pociblie nanuenTs! - 70%, netu - 30%. Bo Bropoit «Bonne» OPBU perucrpu-
pOBaJIM NMPEUMYIIECTBEHHO Yy Aetel - 71,7%. BHeOonbHUYHAS THEBMOHHUS 3a BECh MEPUOJ 3apETUCTPUPO-
BaHa B 2725 cnyyasx, u3 Hux y 4 aereii (0,14%), y 2721 B3pocnoro nanuenta (99,8%).

Bo3spocmias nHpekimonHas 3aboneBaeMOCTh MOTpedOoBaa MPUBICUEHHS JOMOJHUTENbHBIX MEIULMH-
CKHMX KaJpOB, TPAHCIIOPTA, a TAK’KE€ BHEAPEHHS] HOBBIX OPraHU3ALMOHHBIX TEXHOJIOTUM OKa3aHWs MEIULIUH-
CKOM TIOMOIIM HACEJCHHUIO (MOOWIBHBIX METUIIMHCKUX OpHraj, BbIIAYU JIEKQPCTBEHHBIX MPEMapaToB M
MyJIECOKCUMETPOB /TSl OKa3aHUsI MEAUIIMHCKON TIOMOIIU Ha JI0MY).

JlaHHBIE PETYJISPHOTO CTATUCTUYECKOTO HAONIOACHUS CTald OCHOBOW I TIPHHSTHS OINEPATUBHBIX
YIPABJICHUYECKUX PEUICHUH JJI1 OpraHU3alMi MEIUIMHCKON MOMOIIY HACEJIEHUIO B YCIOBHUAX 3MHIEMUYeE-
CKOT'0 MorbeMa 3a00JI€BA€MOCTH.

Jlureparypa

[1] Open B.U., T'ypeeBa H.A. u mp. CoBpeMeHHBIC METHKO-OpraHU3aIIMOHHbIE OCOOEHHOCTH KOpOHABHPYCHO#H uHdekmu. [Tenu-
atp. 2020; 11(6):5-12.

[2] Open B.1., Kum A.B. u np. Hay4Ho-nipakTuueckuii BEKTOp NpodiieM MEepBHYHON MEIHKO-COLMANBHON MOMOIIU B YCIOBUSIX
Meramnojuca. MeaunuHa u oprasusarus 3apasooxpadenus. 2018; 3 (2): 63—67.

[3] MGTO,Z[I/I‘IGCKI/IG PEKOMEHAAUU MO0 KOJAUPOBAHHUIO U BI)I60py OCHOBHOT'O COCTOSIHUA B CTATUCTHUKE CMEPTHOCTHU, CBA3AHHBIX C
COVID-19, 2020r, Mockaa.
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CHMXeHue BNMAHUA NOCTOSAHHONO MarHUTHOro nons

Ha OPraHOTUNMNYECKYHO KyIbTypy TKaHeun non AEVICTBMQM
6Moperyn;|TopH bIX nonunenTnaoB

H.N. IIa.1mc0Bal, A.B. Py6I/IHCKI/II712, E.C. 3an0MaeBal, [1.H. UBanosa’

! HNucturyt ¢usznonornu um.N.I1.1TaBnosa PAH

2 [Tepeiit Cakt-IleTepOypriuii rocynapcTBeHHbINH MequMHCKUN yHuBepcuteT uM. W.I1.1TaB1oBa,

B cBs3M ¢ COBpEMEHHBIMU TEXHUYECKMMH pa3padOTKaMHU MarHUTOJIEBUTALMOHHBIX TPAaHCHOPTHBIX CH-
CTEM, MCIOJIB3YIOIIUX MOoCcTOsIHHOe MarHuTHoe nosne (IIMII), akTyanbHBIMH SBIISIOTCS UCCIIEIOBAHUS Mar-
HUTOOMONIOTHYEeCKUX d(pdexkroB. HeoOXxoaumbl pa3pabOTKH HaydHO OOOCHOBAaHHBIX PEKOMEHJIAIMH Mpu
YCTaHOBJICHUM PErJIAMEHTapHBIX HOPM JKCIUIyaTallud MarHUTOJIEBUTALMOHHBIX TPAHCIIOPTHBIX CHCTEM.
Lenbto uccnenoBanus 6110 n3ydenue Biuusgaus [IMII, kak U301MpPOBaHHO, TaK U B MPUCYTCTBUU OHOpETY-
JATOPHBIX NENTUIOB, HA OPraHOTUINYECKYIO KYJIBTYPY Pa3jIMYHBIX TKaHEW KpbIChl. OpraHOTUINYECKOE
KyJbTUBHPOBaHUE (ParMEHTOB TKaHEH sBIsSETCS HambOoyiee aJeKBATHBIM M YIOOHBIM METOAOM OBICTPOI
KOJINYECTBEHHON OLIEHKM BIIMSHUS HCCIEAYeMbIX BellecTB WM (uzndeckux BozaeiictBuil. B Cankr-
[TerepOyprckoM HMHCTUTYTE OMOPETYJSLMM M TEPOHTOJOTUM OBUIM pa3paboTaHbl METOJIbI BBIICIICHUS U3
TKaHel TensaT TKaHecneun(UYEeCKUX MOJIMIENTHIOB, KOTOPbIE B OPraHOTHUIIMYECKON KYJIBTYpEe OKa3bIBaIU
TKaHecHenu(pUIecKkoe CTUMYJIMPYIOIIKE BIMSHUE Ha KJIETOUHYIO mpoiudepanuto. Ha ocHoBe 3TUX mosu-
HEeNTUI0B OBUIM CO3/aHbl JIEKAPCTBEHHbIE Mpenaparhl sl HEpBHOW M UMMYHHOH TkaHel -- KopTekcuH u
TuManuH COOTBETCTBEHHO

B skcnepuMeHTax OpraHOTHIIMYECKOTO KyJIbTUBUPOBaHUA HccienoBanbl 1230 3KkcniaHTaTOB TKaHEH KO-
pBl TOJIOBHOTO MO3ra, CEIE3EHKH, MOYKH, CEepAla, NMPEACTATeIbHOW M IEUEHU, KOTOphIE MOMEIIATUCH B
yamkax [lerpu B CO,-unkybarop npu 36,8 °C. Uepe3 3 cyr MophOMETpUYECKUM METOJ0M OMpPEeesiv
unaekc miuomaau (MII), kak oTHOLIEHHE IJIOLIAM BCETro SKCIUIAHTATa, BKIKOYAs NEepUPEpUUIEcKyt0 30HYy
pocta (3P), x mnomaau uentpansHoii 30861 (L): UIT = (3P + LI)/L. 3nauenue UIIl B kOHTpOJE MpUHUMATI
3a 100%, ocranpabie UIT BeIpakamu B MpoIeHTax K KOHTPOt0. CTaTHCTHYECKYIO 00pabOTKy JTaHHBIX MPO-
Boawiu ¢ ucnodb3oBanueM nporpamMmmbel STATISTICA 6.0. JoctoBepHocts paznuuuii U1 KOHTpOIBHBIX U
9KCIIEPUMEHTAJIBHBIX KCIIJIAHTATOB OLIEHUBAIM C ToMoulblo t-kputepust Crbrofenta. Ha sxcnepumMeHTanb-
HbIE YallK{ BO3/JECHCTBOBAIM C MOMOIIBIO YCTAaHOBKM, FeHepupyroleil B yamke Iletpu ¢ skcruianraramu
paBHoMepHOoe [IMII Ha MOCTOSTHHBIX MarHUTax — JIByX MarHUTHBIX JTUCKOB M3 MarHUTOTBEpJOro (eppura
(mmametp 50 mm, BeIcOTa 6 MM, ocTatouHas MarHuTHas HHAYKIMs 0.31-0.36 Tu), pacmnonoxeHHbIX Mo 00e-
UM ctopoHaM 4Jamku [lerpu pasHomMeHHbIMU nonrocamu. YpoBHH uHAyKiuu IIMII B wamke [lerpu Ha
ypoBHe ~200 MTu1 OLleHMBaIHU MO YKCIIEPUMEHTAIbHBIM JJTaHHBIM, ITOJIY4YEHHBIM B PE3YyJIbTaTe 3aMEPOB MPHU-
6opom @ 4354/1 (norpemrHocTs u3MepeHuit 1o 2,5%). Bosgeiicteue IIMII He oka3biBano BiMsSHUE HA Kile-
TOYHYIO NMPOJUQepaIio B TKaHAX ME30- ¥ SHTOIEPMAIbHOIO I'eHe3a (Me4YeHb, M0YKa, MpeJIcTaTeNbHas Ke-
ne3a, Muokapn). Ognako [IMII yruerano nponndepaioHHyI0 aKTUBHOCTh B HEPBHOM TKaHU KOPBI T'OJIOB-
HOT'O MO3ra U B MMMYHHOU TKaHM cene3eHkH. Knetounas nponudeparys B SKCIUIAHTaTaX HEPBHOM TKaHU
cHmkanach Ha 21%, a B iMMyHHOU TkaHu Ha 18%, mo cpaBHeHuto ¢ koHTposieMm (P<0,05), Beenenue B
KYJIbTYPaJbHYIO CPEIy 3THUX HKCIUIAHTATOB HEPBHOM M MMMYHHOW TKaHEW OHMOpPEryJasTOPHBIX MENTHI0B
Koprekcuna n TumanuHa cOOTBETCTBEHHO, YycTpaHsno yrHeraromee aeiictsue [IMII u UII skcnnanTaros
OB TaKUM K€, KaK B KOHTPOJIbHBIX JKCIJIaHTaTax. [lodydeHHbIe TaHHbIE O CBOMCTBAX OMOPETYISTOPHBIX
NEeNTUIOB yCTpaHATh yrueratomee aeictsus [IMII Ha kneTounyro npoiudepario HepBHOH U UMMYHHOU
TKaHeH co3maroT 0a3y I HOpMaIM3aluy NpoaudepaTUBHOTO MOTEHIIMANIA TKaHEH HEMPOMMMYHHOU CH-
cTeMbl. /laHHbIE MOTYT OBITH HCIIOJIB30BAHBI JJIsl Pa3pabOTKU CPEACTB 3alUTH OT BPEIOHOCHOT'O TEXHOTEH-
HO-TIOJIEBOTO BO3/I€WCTBUS MarHUTOJIEBUTALIMOHHBIX TPAHCIOPTHBIX CUCTEM Ha MAacCaKUpOB M 00CTyKUBa-
IOLLN [TEPCOHAIL
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Camoaccouunaums deHaHTponuHa ¢ moHamm Mn** n Cu®

B npucytcTtBun AHK

E.B. AKy.J'IeHROBal, A.O. MaprIHOBal, C.B. IMacrou®

L CII6I'Y, Cankr-Tlerep6ypr, 198504, Tlereprod, yi. YibsHOBCKas, 1. 3
an. nouma: akulenkova.lena@mail.ru

Hurtepec Kk uCCIEIOBAaHUIO B3aUMOJCHCTBUS MPUPOJHBIX U CUHTETUYECKUX KOMIUIEKCOB MEPEXOIHBIX
METAJIJIOB ¢ HYKJIEMHOBBIMU KHUCJIOTaMU OOYCJIOBIIEH MX BBICOKOM OMOJIOrMYECKOI aKTUBHOCTBIO U, B Pse
CIIy4aeB, CrelU(PUIHOCTHIO K HYKJICOTHIHON mocienoBaTenbHOCTH. MHorue JIHK-cBs3piBatomme Oenku
(paxTopsl TpaHckpunuuu, hocdaTazbl, SHAOHYKIEA3bI U JIP.) COJIEPKAT B CBOEM aKTUBHOM IEHTPE MYJIbTHU-
sIIepHBIN MeTatokoMIiekc. Ha ocCHOBE KOOpAMHALIMOHHBIX COEJMHEHUIM METAJUIOB KOHCTPYUPYIOT IPOTH-
BOOITYXOJICBbIC U TTPOTHBOMHUKPOOHBIE TIperaparthl, HCKyccTBeHHbIe Hyknea3bl u JJHK-cencopsr [1]. Kom-
IUIEKCHBIE COEIMHEHUS] METAJUIOB MOTYT SBIAThCS (poTocencuounmzaTopamu JJHK, uto oOycnaBnuBaer ux
puMeHeHre B (POTOAMHAMUYECKOM Teparuu ormyxosei [2].

B nanno# pabote mpoBOIUTCS MCCIIEJOBAHUE CAMOACCOIIMALIMN METAJUIOKOMILIIEKCOB, BKIIOYAIOIINX KO-
Hbl METAJIJIOB (Mg2+, Mn*", Cu2+) u 1,10-dbenantponun (phen) B mpucyrctBun tumuauHa (thym) u tu-
mycHoit JIHK. Beutn 3adukcupoBaHbI CHEKTpajbHbIE W3MEHEHHs B ABYXKOMIOHEHTHHIX (phen+MnCly,
phen+CuCl;) wu TtpéxkommnoHeHTHbIX (thym+phentMnCl,, THK+phen+tMnCl,, thym+phen+CuCly,
JHK-+phen+CuCly) skBuMonsipHbIX pactBopax. Ilpu m3MeHeHMH moOpsiaka 100aBICHHS KOMIIOHEHTOB B
TPOIMHBIX KOMILICKCAX HX CIICKTPBI OMIOMICHHS He H3MEHSUIMCh. B criektpax pactBopos ¢ Cu?* nabirona-
€TCsl 3aMETHBIN CIABUT B JTUHHOBOJIHOBYIO 00J1acTh (268 HM) B KOMIUIEKCEe ¢ phen ¥ B TPOMHOM KOMILIEKCE
OTHOCHUTEIILHO TI0JIOC MOTJIONIEeHUs YucToro phen u komrmiekca thym+phen, MakcuMyM MOTIOLIEHUS KOTO-
pBIX HaxoauTed npu A=263 HMm. Kpome Toro nosiisiercss HoBasi mojioca rnorjomieHus Ha 294 uMm. B cnek-
Tpax pacTBOPOB, BKIUaromux Mn’', HaGIIONAIOTCS MOXOXKHE TCHACHIMH: TAKKE €CTh OATOXPOMHBIIL
C/IBHT TI0JIOC TIOTJIONIECHHSI TPOWHOTO KOMIUIEKCa U Komiuiekca Phen ¢ kaTuoHOM (Amax=267 HM), U HOBas
JUIMHHOBOJIHAA 110JI0Ca. Y Ka3aHHbIE U3MEHEHUsI CBUAETENIbCTBYIOT O B3aUMO/ICHCTBUM KOMIIOHEHTOB B pac-
TBOpe. CIIEKTPbI PacTBOPOB ¢ Mg?" He MMEIOT 3aMETHBIX M3MCHEHHMII — MOXKHO MPEITIONOKUTE, 4TO KOM-
IUIEKC C 3TUM KaTHMOHOM B JIaHHBIX YCJIOBHSIX He oOpasyercs. PasHocTHBIE criekTphl pacTBopa thym-+phen
JEMOHCTPUPYIOT TIOBEJIEHUE, CXOAHOE C TAaKOBBIM ISl pasHOCTHBIX cnekTpoB JJHK u ¢penantponuna: rumo-
XpoMHBIH 3 dexT Ha monocax morioieHus phen. CremxoBareibHO, HMEET MECTO KOMILIEKCOOOpa3oBaHUE
CBOOOJIHBIX TUMHUIMHA U (DEHAHTPOJIMHA B PACTBOPE, U MOKHO MPEIOJIOKUTH CXOJHBIA TUIT B3aUMOJIECH-
ctBust Phen ¢ oTeNbHBIME a30THCTBIMH OCHOBAHUSAMHM U ¢ OCHOBaHHsAMH B coctaBe JJHK. B3aumoneiictBue
phen ¢ thym ue npuBoauT k Tymenuto ¢uyopecieHnuu phen (tak e, kak u B3aumojeicraue ¢ JJHK). 1n-
TEPECHO, YTO KOMIUTEKCH Phen ¢ MoHaMU MEIU M MapraHiia MPH CXOJHBIX MPOSBICHUAX B CIEKTpax IMO-
TJIOIICHAS TEMOHCTPHPYIOT pasHbie (IyOpEeCIEHTHbIE CBOWCTBA: BO BCEX PAcTBOpax, cojepxarmmx Cu?’,
Habro1aetcst Tyienue uryopecieniuu Phen, Toraa Kak B pacTBOpax ¢ Mn?* phen COXpaHseT IpaKTUye-
CKM HEM3MEHHYIO (B TMpejenax morpenmHoct) guayopecieHiuo. Takum o0pa3oM, Mbl HAOJIIOaeM caMo-
accoIHUaIMio KOMILICKCOB Phen ¢ noHamu MmepexoaHbIX MeTauioB u ¢ Hykieo3uaoM/JITHK B BomHbIX pac-
TBOpAX, ¥ He HAOIIOIAeM KOMIUIEKCOOOPA30BaHHs ¢ yqacTieM HoHOB Mg”", 4To MO3BOMSET MPEITONOKHITE
o0Opa3oBaHNe KOOPIAWHAIMOHHON CBSI3U IPpHU POPMHUPOBAHUHU METATUIOKOMILIEKCA.

YacTp rccnenoBaHuii MpoBeieHa ¢ UCIIOIb30BaHUEM 000pYyI0BaHUS pecypcHoro nentpa Hayunoro nap-
ka CIIOI'Y «OnTrueckue u 1a3epHble METOIbI HCCIIEA0BAHNUS BEIIECTBAY.

Jlureparypa
[1] A. Bencini, V. Lippolis. Coord. Chem. Rev. 2010. 254. 2096-2180.
[2] G. Accorsi, A. Listorti, K. Yoosaf, N. Armaroli, Chem. Soc. Rev. 2009. 38. 1690-1700.

140



Cekuus 4. buononumepsl: CTPYKTypa, IMHAMHUKA U MEIUITUHCKHUE MTPUITOKECHUS Cp-4.3c (Rep_0089)

Buogerpagupyembie 2D n 3D maTpuKCbl HA OCHOBE XMTO3aHa
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Xwurozan (Chit) siBusieTcss NMEpCHEKTHBHBIM MaTepUalioM, TaK Kak o0JagaeT HEOOXOJMMBIMHU ISt
TKAaHEUH)KEHEPHBIX KOHCTPYKIIUNA CBOWCTBAMH, TAKUMHU KaK OHMOJIETpaaupyeMOCTh, OMOCOBMECTUMOCTD, aH-
TrOaKTepuagbHas akTUBHOCTD | Ap. Ha ocHoBe Chit Moryt ObITh mosydeHsl ckaddomapl ¢ 3aJaHHbIME (HU-
3UKO-XMMHYECKHUMH CBOWCTBAMU, HAmpuMep, MyTeM MOAM(HUKAIMU XHTO3aHAa MO aMuHorpymmam [l].
VYilydiieHue MEXaHUYEeCKHX CBOMCTB, a TaKXKe PEryislHI0 CKOPOCTH OHOJEerpajalud U TUAPOPUIBHO-
ruipogoOHOro OajlaHca, MOXKHO JOCTHYhL IPHU COTOJUMEPU3AIMH XHTO3aHA C JPYTUMH MOHOMEpaMu
/onUuroMepamu.

[Momumonounas kuciora (PLA) orBeuaer TpeGoBaHMSIM TKaHEBOW MH)KEHEpUH K Onomarepuanam, Oia-
rojapsi CBoeii GMOCOBMECTUMOCTH M BO3MO>KHOCTH IOJIy4€HHUsI Ha ee oCHOBe cKapQonaoB ¢ HEOOXOAUMOMN
mMopdonorueii [2]. PLA - oguH 13 HEMHOTHX CHHTETHYECKUX MOJIMMEPOB, TPUMEHSIEMbIX B KiIMHUKe. OHa-
Ko, TuspodobHas mpupoaa PLA u orcyTcTBHE (yHKIIMOHATBHBIX TPYII OFPaHUYMBAIOT ATre3HI0 KIETOK, a
MeJIEHHOE OMOopa3ioKeHUe IMMUTUPYET uctosib3oBanne ckaddonnos u3 PLA. Co3manue conoimmMepoB Ha
OCHOBE XHMTO3aHa W OJIMIOJIAKTHU]IOB, MO3BOJIUT OOBEIUHUTH JOCTOMHCTBA M HUBEIUPOBATH HEIOCTATKH
KaXXJIOTO COCTABJISIFOIIETO.

Llens paboTHI - MOTyYeHHUE TIONUMEPHBIX MATPUKCOB B BHJIE MJICHOK (2D) 1 MaKpoOmopucThIX

rujaporeneii (3D) Ha ocHOBe XWUTO3aHa, a TAKXKE ero rpadT-comoIMMEPOB C OJUTOIAKTUAAMH, H3ydCHUE
UX CTPYKTYpPBI, PU3NKO-XUMUYECKUX CBOMICTB, a TaKkke pocTa U 1udepeHIIupOBKH KIETOK Ha/B HUX B MO-
nenu in vitro. Jns GopMUpOBaHUS IUICHOK U TUAPOTEIICH MCIIONB30BAIA COMOIMMEpHI xuTo3aHa, (MM 60
k/la, CJ[ 0.9), ¢ omuro(L,L- u /L,D-nakrugamu) ¢ MM 5 k/la, (Chit-L,L u Chit-L,D, cooTBETCTBEHHO), KO-
TOpBIE OBUIN MOTYyYEHbl METOI0M TBepaodazHoro cuHTes3a [2]. Ilnenku (2D) nmonyyanu U3 pacTBOPOB COIO-
JUMEPOB METOJIOM TOJIMBA, a 3D MakpomopucThie THAPOTETH — MyTeM JTHO(DUITU3AIUU ITUX PACTBOPOB.

CrpykTypa rugporeneil Obijia u3ydyeHa METOAOM KOH(OKAIBbHOW JlTa3epHON MUKPOCKOIUU U TIPECTaB-
nsima co0oi crucTeMy B3aUMOCBSI3aHHBIX MUKPOTIOP cO cpenHuM pazmepom 120-140 mxm. [{luToToOKCHYHOCTH
MOJIYYCHHBIX MaTPUKCOB TECTUPOBAIH IOCJIE WX UHKYOAIIMH CO CPEJIoM KyJIbTUBUPOBAHUS B TeueHUe 24 d,
MyTEM HCCIIEI0BaHUSI TOKCUYHOCTH MOJTYYEHHBIX SKCTPAKTOB ¢ noMouibio MTT-tecra. boio noka3ano, 4ro
MOBEPXHOCTh MOAU(DUIIMPOBAHHBIX MAaTPUKCOB OOECTIEUnBaJIa XOPOIIYIO aJIF€3UI0 KJIETOK MBIIIMHBIX (UO-
pobmactoB L929 (koHdokanmpHasi MUKPOCKOMHMS), @ TaKKe UX POCT M Ipoiudepanuio Mmpu AITUTEIHHOM
KynbTUBUpOBaHUU B ruaporensax (MTT-tect). [lpu KyIbTUBUPOBAaHMH ME3€HXHMMAJIBHBIX CTPOMAJIbHBIX
kieTok yenoBeka (MCK), BbIIeIeHHBIX U3 )KUPOBOI TKaHHU, OBLIIO YCTAHOBIIEHO, YTO THAPOTENIH O0ECTIeUH-
BaIOT YCIIOBHUsS, HEOOXOIUMBIC NJisi MPOoJUQeEepalri KIETOK, a COMOJIUMEPHBIC MIEHKH CIHOCOOCTBYIOT HX
muddepernrpoBke B ocreoHanpasieHun. JuddepenupoBky MCK oreHMBaNu Mo aKTUBHOCTH IIEIOYHOMN
dbocdarasbl.

TakuMm 00pa3oM, TUAPOTEeTH Ha OCHOBE COMOJIMMEPOB XUTO3aHA C OJMUTONAKTHIAMH SIBIISIFOTCS TIEPCIIEK-
TUBHBIMH OMOMaTEpHAIAMH JIJIsl pETeHEePATUBHON MEIUITUHEI.
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Peructpaumsa cTpykTypHoO-pyHKUMOHaNbHbIX nameHeHun [ HK
B KJlleéTKax KpoBu C NOMOLLbIO Q)nyopecueHTHon MUKPOCKONMUH
N.A. Bapraunosa, B.W. Haru6a, f1.11. Measenes, E.A. Hukanopoa

P®AL] - BHUND®, Huxeropoackast 061, 607188, r. Capos, ip. Mupa, 37

9. nouma: gane@orb2.vniief.ru

B coBpemeHHOI Hayke MIMPOKO IS aHAIM3a MUKPOCTPYKTYpP HIMPOKO HCIIONB3YIOT METoX (ryopec-
LHEHTHOW MHUKPOCKOIIUH, MOCKOJIbKY C €r0 MOMOIIIbI0 MOXHO CHENU(UYHO HUACHTU(UIUPOBATH OTJCIbHbBIE
3JIEMEHTHI Ki1eTKH. Llenb paboTel — uccnenoBanue nospexaaemoctu Makpomosiekyn JIHK myrem peructpa-
[IUU KJIETOYHBIX MOBPEKICHUM ¢ TOMOIIbIO (ryopeciieHTHON MUKpockomnuu (Meroa «JHK-komer»).

DKCIepUMEHTAIbHO HCCIICAOBAIN YPOBEHb COHTaHHBIX noBpexxaenuit JTHK kierox nepudepudeckoit
KPOBH JIAOOPATOPHBIX KUBOTHBIX (KPBIC) MOCTE NEHCTBUS HU3KOMHTEHCUBHOTO 3JEKTPOMArHUTHOTO HM3ITY-
yenus (OMU) pagnoamnanazona. B skcnepuMeHTax HCIOb30BAIM 00pa3Ibl KpOBU 52 OECIIOPOTHBIX KPBIC-
camiioB Maccoit ~200 rpamm rpu Bo3aeicTBHH IN ViIVO. JKHBOTHBIX SKCIIEPUMEHTAIBHOM TPYIINbI IOBEpra-
au BoznercTBuo OMU yactoroii 1000 MI'u. Bo Bpems BO31eHCTBUS MMKOBAsl IUIOTHOCTh MOTOKA SHEPTUU
HE IpeBbIana 85 MKBT/cM. KoHnTponem ciayXunu >KUBOTHbBIE, KOTOPHIX MOMENIATH B pab04yt0 30HY BBI-
KJIIFOYEHHOT0 reHepaTopa OMU.

VYposenb noBpexaeHuit kiaeroyHoit JIHK onenuBanu ¢ momoinpio menodHo Bepcun metona «JIHK-
koMeT» [1]. [IpuroroBieHue MUKpPOTENIEBBIX MIPENApaTOB, JU3UC KIETOK U AJIEKPOo(ope3 MpOBOAWINA B COOT-
BETCTBUM CO CTaHJAPTHBIM IPOTOKOJIOM MeToja. lIpemaparbl okpammBaiyu BbICOKOCEIEKTUBHBIM B OTHO-
IICHUH JBYXICTIOYCYHBIX HYKJICHHOBBIX KHUCIOT Kpacutenem Sybr Green | (makcumymbl Bo30yxIe-
Hus/uznydeHuss 497/521 um). J{ns mocnenyromiero aHaim3a M300paKeHHH «KOMET» HCIHOJIB30BalH MpPo-
IrPaMMHO-aIIapaTHbIA KOMIUIEKC C HUCIOJIb30BaHHUEM (DIIyOpECLIEHTHOTO MUKPOCKOIIA, OCHAIIIEHHOTO PTYT-
HOH ylaMrioi. OIIEHOYHBIMU KPUTEPUSIMHU CIYKWIU: NpoueHTHoe conaepxkanue JJHK B «xBocte KoMeTbI»,
JUIMHA «XBOCTAa KOMETBI» U BEIIMYMHA «XBOCTOBOTO MOMEHTAY.

VYcTaHOBIIEHO, UTO B KJIETKaX KPOBHU KMBOTHBIX 3KCIEPUMEHTAIBHOM IPYMIIBI IO BCEM MOKA3aTeNIsIM Me-
tona «JIHK-komeT» ypoBeHb crioHTaHHBIX moBpexacHuid JJHK Obl1 70CTOBEpHO BBHINIE TIO CPABHEHUIO C
koHTpoJieM (p < 0,05).

Takum o00pa3om, wucrnonb3oBaHue BbicokouyBcTBUTENbHOTO JIHK-cnemuduunoro d¢uyopecueHTHOTO
KpacuTels MO3BOJIET JOCTaTOYHO TOYHO PErucTpupoBarh oOpa3oBanue moBpexaeHuit JIHK B kimerkax
KPOBH I10CJI€ BO3/ICHCTBUS HU3KOMHTEHCUBHOIO (PU3HUECKOro (akTopa.

Jlureparypa
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MeTton MaknadnmnHa-CKoTTa Kak MHCTPYMEHT ANsl NOCTPOEeHUs
Tpaektopuun KkuHka B [1HK
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B nacrosmeit pabore npencrasnen meron MaxJladgnuna-Crorra (MJI-C), XOpoIio u3BEeCTHBINA B TeOpe-
TUYeCcKOl (hU3MKe, HO TOJIbKO HEJaBHO HAYaBIIMA aKTHMBHO MPUMEHATHCS B MCCIEIOBAHUAX KOH(OpMAIIK-
oot nunamuku mojekynsl JJHK [1]. B otnuuuu ot mMetonoB mosekyisipHoi nuHamuku (MJ]), meroxn
MUJI-C mupoKo UCTI0JIb3YET aHATTUTUYECKNE UHCTPYMEHTHI.

ex 102 ()
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) (3)
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Puc.2. 3D tpaexTopuu IBMKEHUS KHHKOB B

miasmuzae pBR322.

[Tokazanbl pe3ynbrarel npumeHeHuss meroga MJI-C s
W3Y4YEeHUs] TUHAMUKH HEJTUHEHHBIX KOH(POPMALMOHHBIX BO3-
MYILEHUHN (KUHKOB) KaK B OJJHOPOJHBIX, TaK U B HEOJHOPO/I-
HbIXx nocnenoBarensHocTsX JIHK. JleranbHOo ommcanbl 0co-
6enHocTy npuMeHeHus meroga MJI-C k HEOTHOPOAHBIM IIO-
cleIoBaTeabHOCTAM, BKItO4Yas (1) cmocoObl pa3OueHus Imo-
cinenoBarensbHocTd JIHK Ha ywactku (Omokm), a Takxe (2)
WCIOJIb30BaHNE KBAa3HMOJHOPOIHOTO MPUOIUKEHHS, MO3BO-
JSIOUIET0 MPUMEHUTh K 3TUM y4JacTKaM aJIrOpUTMBI, pa3pado-
TaHHBIC B TEOPETUYECKON (PU3UKE U HEIMHEHHON MaTeMaTHKe
JUISL OTHOPOJHBIX CUCTEM.

BaxHoli XapakTepUCTUKOH, OTpa)kalolleld MOBEJACHUE
kuHKoB [IHK, saBisroTCS TpaeKTOpMU HX JBUKEHUS, ITOCTPO-
€HHbIC B ABYXMEPHOM {KOOpAMHATA, BPEMsi} U TPEXMEPHOM
{ckopocTh, KOOpAMHATA, BPEMS | IPOCTPAHCTBAX.

Ha puc. 1 u 2 noka3aHbl pe3yapTaTbl IPUMEHEHUS METO1A
MJI-C nns pacuera 2D u 3D tpaekTopuil ABM)KEHUS KUHKOB
B rere IFNA17 u B mnasmuge pBR322. Pacuersl nmpoBoau-
JIUCH IS TpEX 3HAYEHUN HavallbHOU ckopocTH kuHKa: (1) 500
M/c, (2) 800 m/c u (3) 1500 m/c.

Jlureparypa
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Ceknus 4. buononumepsl: CTPYKTypa, AMHAMHUKA U MEJULUHCKUE TIPUIOKEHUS Cp-4.6¢ (Rep_0130)
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AKTyajabHocTh: Oprasousinsie KynbTypbl (OK) sBiISIOTCS IEpCIEKTUBHOM NPEKIMHUYECKON MoJie-
JbI0 B U3YYEHUH MaTOreHe3a paka npeacrarenbHoit xkenessl (PIDK), pazpaboTke n CKkpUHUHIE CPEACTB AT
ero tepanuu. TexHonorus OK ocHoBaHa Ha nonydeHuH 3D KyJabTyphl KJIETOK, KOTOPbIE BO3HUKAIOT U3
CTBOJIOBBIX KJIETOK M TIOJIJIEP’KUBAIOT BCE CBOMCTBA MCXOHOM MaTepuHckoi Tkanu [1]. OK moryt dhopmu-
pOBaThCsl KaK U3 HOPMAJIbHOM, TaK U U3 OIIyXOJIEBOM TKaHel [2].

Heas: Iomyunts OK, cTpomManbHble M AMUTEIUAIBHBIE KYJIBTYPbl U3 OIyXOJIEBOW M HOPMaJIbHON
TKaHU npeacTarenbHoi xene3bl (IDK) yenoeka u nposectu mapkepusiii ananu3 OK Ha skcnpeccuto map-
KepoB OazanbHOro u JoMuHansHoro snutenus [DK ¢ nomouisio OT-IILP, a cTpoManbHBIX M SNHUTENHATb-
HBIX KYJBTYp — Ha 3KCIIPECCHIO, COOTBETCTBEHHO, MAPKEPOB IUTOKEPATUHOB M BUMEHTHHA B IMMYHOQITYO-
PECLICHLINN.

Marepuanbl u MeToabl: KieTounsle cycnieH3uu, noiaydeHHble u3 oopasnos Tkanu [DK nanuenTos,
HOJBEPrHYTHIX PaAUKaIbHON MPOCTAaTIKTOMHUU 110 noBoy PIDK, ObLIM MCIIONIb30BaHb! Ul IPUTOTOBIICHUS
NEPBUYHBIX CTpoMaibHBIX KyibTyp B cucreme 2D u OK B cucreme 3D. Poct OK onenuBanu B xone Kyib-
TUBUPOBAHMSI C IOMOILBI0 MUKPOCKOIIUHU B IPOXO/IAIIEM CBETE, a SKCIPEeCcCUIo MapkepoB 6a3anbHoro (LIKS,
p63), momunansHoro (LIK18, AR) snurenus IDK, mapkepa PIDK AMACR, nyrem OT-IILIP Ha 14 nenb
KyapTuBUpoBaHua. OK U nepBUYHbBIE CTPOMaJIbHbBIE KYJIbTYPBbI CIYKHINM UCTOYHUKOM (HPOPMUPOBAHMS SI1H-
tenust [1DK, KOTopsIii MapKHpOBaIK MyTeM UMMYHO]ITyOpECIICHIINY Ha MPUCYTCTBUE CHenU()UIECKIX Map-
KkepoB — nuTokepatuHoB (L[K).

PesyabraTei: Opranouzast B 3D kynsTypax [DK nosBnsimcs Ha 3 eHb KyJIbTUBUPOBAHUSA, UX pa3-
MEpP M KOJIMYECTBO YBEIMYMBAIOCH K 14 nHIO, Korna B HEKOTOpbIX OK BBIABISAINCH Ha IUIACTUKOBOM IIO-
BEPXHOCTH SIUTENNAIbHbIE KIETKH, KOTOpble ObUIM MO3UTUBHBI IIpU okpacke Ha LK, a yacte U3 HUX Hpo-
nyuupoBanu ogHoBpeMeHHO LK 1 Mapkep cTpomanbHBIX KJIETOK - BAMEHTUH. Mapkepbl Oa3albHbIX U JIHO-
MuHaNbHBIX Ki1eTok [1DK Bcerna BBIABISUIMCH B OJTHUX M TE€X K€ HOpMalbHbIX U onyxoiyieBbix OK, Torna kax
AMACR BbiBisuics Tosibko B omyxoiieBbIx OK. OnHoBpeMmeHHas nponykuus kiaetkamu snutenus DK
mapkepoB snutenus (LK) u crpomsl (BUMeHTHH) ObUTa paciieHeHa HaMH KaK MPU3HAK CMEHBI SITUTETHA b-
HOro (peHOTHIIa HA ME3EHXUMHBIN, YTO MOKET MPOUCXOIUTH OJaroaps 3MUTEINAIBHO-ME3EHXUMHOMY Tie-
pexony (OMII).

BoiBoasbl: [lonyueHHble TaHHBIE JatOT OCHOBaHMe mojiarath, uro OK IDK sBistoTcs s dexTuBHOM
MOJIEJIbIO AJISl AOJATOCPOYHOI0 KyJIbTHBUPOBAHMS HOPMAJIbHBIX U oIyXoJieBbIX kieTok IDK, coxpanstonmmu
CBOWCTBA MCXOJHOW MaTepUHCKON TKaHH; cTpoMaiibHble KieTku IIDK Moryt dopmupoBatbes Omaromaps
cnontanHomy OMII u3 knerok >nutenust [1DK. Tlonnmanue mexanusma cnontannoro OMII, urpatomiero
KJII0ueByto poisib B maroreHese PIDK, Oyner cmoco6cTBoBaTh pa3zpaboTke 3((EKTUBHBIX CPEJCTB TEPAUU
9TOro 3a00JIeBaHUsl.

Jlutreparypa

[1] Sato et al., Single Lgr5 stem cells build crypt-villus structures in vitro without a mesenchymal niche. Nature, 2009, vol. 459,
p. 262.

[2] Sato et al., Long-term expansion of epithelial organoids from human colon, adenoma, adenocarcinoma, and Barrett's epitheli-
um. Gastroenterology, 2011, vol. 141, p. 1762.
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Ceknus 4. buononuMepsl: CTpyKTypa, AMHAMUKA U METULUHCKUE TIPUIIOKEHUS Cp-4.7c (Rep_0133)

HenunHenHble dpusnyeckue moaenu, UMMTUPYHOLLNE BHYTPEHHIOKO
noaBwXHocTb Mmonekynbl AHK

JI.B. HKyIIIeBI/I‘Il

! Uncruryr 6nodusnkn knerkn PAH, Tymwmro, 142290, MucTuTyTCKAs, 3
an. nouma: yakushev@icb.psn.ru, kind-@mail.ru

MopnenupoBanue — OAMH U3 BAKHEUIIUX MHCTPYMEHTOB M3yUEHHUS JKUBBIX CUCTEM. SIpKUM NpUMEpOM
ToMy — MoJienb aBoiHoM cnupanu JJHK Yorcona u Kpuka [1], koTopas npuBesna K HaCTOSIIIEMY ITPOPHIBY B
NOHMMAaHUH MEXaHW3MOB ()YHKIIMOHHPOBAHUS 3TOW MOJIEKYJbl. JlampHelie uceiae10BaHus MoKa3anu, 01-
HAKO, YTO BaKHO KOHCTPYMPOBAaTh HE TOJIBKO CTaTHYECKHE, HO U quHamuueckue monenu [JHK, umutupy-
IOIIMe BHYTPEHHHUE JIBWKEHHS B MoJieKyse. Takue Monenu MOTryT ObITh pa3HBIX THUIIOB: MEXaHUYECKHE,
JIEKTPOHHBIE, onTHYeckue. ['1aBHOE TpeOoBaHME K HUM — CIIOCOOHOCTh BOCIIPOM3BOAMUTH Pa3HOOOpa3HbIE
JUHAMUYECKHE PEXHMBI, KOTOpbhIe HAONIOMAIOTCS WM MOTYT HaOmonatbes B moiekyne JHK, Bximrouas
OJIUH U3 Hau0oJiee NHTEPECHBIX PEKUMOB — 00pa30BaHUE OTKPBITBIX COCTOSHUM, MPECTABIAIOIINX cOOOH
HeOOoJIbIINE PACIUICTEHHBIE YUYACTKH JIBOMHOM CIIUpPaIH, BHYTPU KOTOPHIX BOJOPOJHBIC CBSI3U MEXKIY KOM-
IUIEMEHTAapPHBIMU a30TUCTBIMU OCHOBAHMSIMU Pa30PBAHBI.

0.
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Puc.1 Mexanudeckuit (A) U IEKTPOH-
HbIH (B) ananoru ognopoaHo#t JIHK.

B Hactosimieii pabore paccMarpuBarOTCs MeXaHW4YeCKud [2] u
snexktponnsii [3] anamoru JJHK (puc. 1). IIpuBoasTcs ramuiib-
TOHMAHBl JTHX MOJEJNeH, YypaBHEHHsS JBWKECHHS U OJHO-
COJIMTOHHBIE PEIIeHHs] — KUHKH, UMUTUPYIOUINE OTKPBITHIE CO-
crosiaust JIHK. Oco6oe BHMMaHUE ynenseTcs MaTeMaTuieCKOMY
peoOpa3oBaHuIo, MO3BOJISIONIEMY MEPEXOUTh OT OJHON Moje-
JM K APYrod u o0paTHO, a TaK)Ke PACCUUTHIBATH MOJICIBHBIC IMa-
paMeTphl, YTO JaeT BO3MOXKHOCTb CTPOUTH peajbHbIe MOJAEIU
BPYYHYIO B YHUBEPCUTETCKUX MAaCTEPCKHX.

OO0cyxnaTcsi JOCTOMHCTBA M HEJOCTAaTKM MEXaHUYECKOW U
AIIEKTPOHHON MoOjeiel, OCOOEHHOCTH WX KOHCTPYHMpPOBaHUS B
cnyuyae neogHopoaHoit JIHK, a takke BO3MOXHBIE ITyTH COBEp-
IICHCTBOBAHUSI.

Jlureparypa

[1] J.D. Watson, F.H.C. Crick. Nature. 1953. 171 [4356]. 737-738.
[2] L.V. Yakushevich. J Biol Phys. 2017. 43 [1]. 113-125.
[3] J1.B. SlkymieBuu. Komnwvromepuwle uccnedosanust u mooeauposanue. 2020. 12 [6]. 1397-1407.
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Ceknus 4. buononumepsl: CTPYKTypa, AMHAMHUKA U MEJULUHCKUE TIPUIOKEHUS Cp-4.8c (Rep_0141)

MccnepoBaHme 3aBUCUMOCTHU NOrpeLLHOCTU OL,eHUBaHUA
Temnepatypbl nnasneHns [JHK ot cnocob6a o6paboTku curHanos
JI.A. Beaos®, A.JL EYJIHHI/ILIal, J.B. quapOBal, r.C. .HaBpOBl, 0.B. benos?

' IATI PAH, Cankr-IlerepGypr, 190103, Pukckuii mip., 26

a1. nouma: belov.da@list.ru

OaHuM M3 MONYJSPHBIX METOJIOB FEHETUYECKOTo aHanu3a siBjisiercsa meton miasienus JJHK, koropsiit
yaiie BCero peajn3yercss Ha JETeKTUPYIOIMIMX aMIUTH(pUKATOpaxX MMOCIe MPOBEICHUs MOJIUMEPa3HOH eTHON
peakuuu B peanbHoM Bpemenu (IIL[P-PB). Texnnuecku 3agaua MeToa COCTOUT B ONpPEAEIECHUN TEMIIEpa-
Typsl mnasinenus JJHK Tp, cooTBeTcTBYyIOMIEH Touke mepernda rpaduka IiaBieHUs] — 3aBUCUMOCTH BEJH-
YHHBI CUTHAJA (DIYOPECICHIIMU KPACUTENsl OT TeMIepaTypbl. 3aBUCUMOCTh OTHOCUTCS K KIJIACCy CUI'MOM JI-
HbIX QyHKIUNA. Taxke MPUCYTCTBYET ClydailHas IMOTPEUTHOCTh M3MepeHus. [1o HaliieHHOMY 3Ha4YeHUIO
TEMIIEepPaTypbl Ty MOKHO BBIOJHHUTH F€HOTHNUPOBaHUE [1], naeHTH(HUIMPOBATH OAHOHYKICOTHIHBIE IO-
mumopdusmbl (SNP) [2], ouenuts npurognocts NSSR-1okycoB mist MmynbTuIuieKcupoBanus [3] u craryc
metmmpoBanus JJHK [4]. Yame Bcero BenmuuuHy Ty ONMpeAeNstoT KaKk MaKCHMYM IMPOU3BOJIHON rpaduka
IUTABJICHUS IO TeMIiepaTtype [5], mMpHu 3TOM, CYIIECTBYIOT pa3jMyYHbIe CIIOCOOBI YMCICHHOTO AuddepeHin-
pOBaHMs U BCE OHM MPUBOJAT K YBEJIMYEHHIO TOIPELIHOCTEH.

B [2] onucan Tect ans BeisiBaeHus nonuMopdusma rena HER2 ¢ ucnonp3oBaHueM aHain3a METOJIOM
IUIABJICHUS, IOBEPUTEIbHBIA UHTEPBAJ ONPE/EIICHUs TeMIlepaTypsl miasiaeHus aus awieneid GG u AA co-
craBun 85 + 0,14 °C u 82,5 + 0,23 °C. CnenoBarenbHO, MOIPEIIHOCTh HAX0XKICHUS TEMIIEpaTyphl IJIaBJie-
HUS 10JbkHA OBITh opsaka 0,1 °C. O4eBHIHO, YTO CTPOUTH rpavK IUIABICHHUS C TAKUM WJIM MEHBIINM IIa-
roM HeaPpekTUBHO. BO3MOXKHBIN MyTh — MOCTPOEHUE ANMPOKCUMHUPYIOIINX 3aBUCUMOCTEN Tpaduka IiaB-
JICHUS WJIU/U TIEPBOTO Pa3HOCTHOTO CHTHAJIA C MOCIEAYIONINM aHAJTUTUYECKIM TOUCKOM HYJISl BTOPOU WK
MEpBOIl MPOU3BOIHOM MO TEMIIEPATYPE COOTBETCTBEHHO.

[IpoBeneHo cpaBHEHUE BYX METOIOB OINpPEICIICHUS |m: @) anmpOKCHMAIUs rpaduka riaBIeHUs MOJTHU-
HOMOM TpEeThell UM YeTBEPTOH cTeneHu, 0) anmpoKCUMallus Pa3HOCTHOTO CUTHala (IpaBas, JieBas U LeH-
TpaJibHasl Pa3HOCTHU) MOJIMHOMOM CTENEHU Ha €JUHUITY MEHbILEH.

[Tpu mepBoM monxoae AJs MOUCKA [y MOJydyaeM MOJMHOM TMEpPBOM CTEMEHH, TOCTOBEPHO HMMEIOIIUI
OJIMH KOPEHb; BO BTOPOM CITy4yae pelaeTcsl KBapaTHOE ypaBHEHUE C HAX0XKJIEHUEM Iapbl KOpHEH U mociie-
JTYIOIIUM MCKJIFOYEHHEM IOCTOPOHHETO KOpHs. OAHAKO CIOXKHOCTh MCKIIIOUEHUS JINIIHETO KOPHS KOMIIEH-
CUpPYETCSI IOBBIILIEHNEM TOYHOCTHU alpOKCUMAIUH MPU YBETUYEHUN CTEIEHH MTOJIMHOMA.

[Toka3zaHo, 4TO MOUCK Ty Ha OCHOBE amMPOKCHUMAIMKM CaMOro rpaduka IIaBjIeHHUs U NMEepBOU IIEHTPab-
HOM pa3HOCTHU JJaeT OLIEHKH, pacX0oXkaeHrue KoTopbix He npesbimaet 0,1 °C.

Annpokcumanus rpaduka IIaBIeHUs NO3BOJSET OJHOBPEMEHHO C perucTpaiueil Touek rpadpuka npo-
BOJUTH pacyeT Ip MO yXKe HaWJAEHHBIM TOYKaM U B Cllydae MOJY4YeHHs] YCTONYMBOW OLEHKU MPEKpPaTHTh
aHayn3. TeM camMbIM, 5JKOHOMUTCS] BpEMs aHAJIN3a.

Pabora BeIMOHEHA B paMkax rocynapcrBeHHoro 3aganus Ne 075-00280-21-00 MunuCTepCTBA HAYKH U
BhIcLIero oOpa3oBaHus PO.

Jlureparypa
[1] M. Hu, D. Yang, X. Wu, M. Luo, F. Xu. Journal of Microbiological Methods. 2020. 172. 105806.

[2] Desriani, Azamris, S.S. Ghaissani, S.R. Kinanti, et al. Journal of Genetic Engineering and Biotechnology. 2021. 19 [1]. 6.

[3] T.B. Kansko, P.P. Mycuna. Tpyasr Cankr-IleTepOyprckoro HayqHO-HCCIIEI0BATENBCKOTO HHCTUTYTA JIECHOTO XO3SMCTBA.
2020. 1. 16-31.

[4] L.O. Skorodumova, K.A. Babalyan, R. Sultanov, et al. Biochemistry (Moscow), Supplement Series B: Biomedical Chemistry.
2017. 11[2]. 194-201.

[5] R. Palais, C.T. Wittwer. Methods Enzymol. 2009. 454. 323-43.
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Ceknus 4. buononumepsl: CTpYKTypa, AMHAMHUKA U MEAULUHCKUE TIPUIIOKEHUS Cp-4.9¢c (Rep_0157)

AHanu3 BTOPUYHON CTPYKTYpPbl 6ESIKOB CbIBOPOTKN KPOBU BOSbHbIX
MHO>XXeCTBEHHOU MNEeSIOMON

9.C. Muxaiiaen’, JI.A. Yepusimes', E.A. Tensmas, JI.B. ITnorankosa’, A.JI. Tapudymmm?,
AIO. KyBI_HI/IHOBZ, C.B. BOJ‘IOI_HI/IHZ, AM. Tonstanuko!

lcnery, Cankr-IletepOypr, 199034, Yausepcurterckas Had. 7-9
2 ®I'BY PocHUUI'T ®MBA Poccun, Cankr-Ilerepoypr, 191024, yn. 2-CoBerckas 16
an. nouma: elinamikhailets@mail.ru

MuoxecTBeHHas muenoMa (MM) - 3mokauecTBeHHOE 3a00J1€BaHUE KPOBU, OJIHUM U3 MPOSBICHUNA KOTO-
pOro SIBIISICTCSI TUIIEPIIPOAYKIUS B KPOBU OINPEAEICHHOTO THIIA MMMYHOTJIOOY/IMHA WM €ro (parMeHTOB
[1]. Takast runepnpoIyKI¥s MPUBOJUT K U3MEHEHHUIO CPETHEr0 OTHOCHTEIBHOIO COJCPIKAHUS MOJIUIETI-
TUJHBIX LIETIEW C pa3IM4HOM BTOPUYHOM CTPYKTYpOH B CBIBOPOTKE KpoBH. [loaTOMYy aHamu3 BTOpUYHON
CTPYKTYpbI OEJIKOB CHIBOPOTKH KPOBM JAET HaM BO3MOXKHOCTb BBIABUTH JHMCIIPONOPIHIO B COOTHOLIEHUH
0ETKOB pa3IMYHOTO TUIA, KOTOpas OTBEYaeT JaHHOMY 3a0ojeBaHHi0. OIHUM U3 CaMBIX YyBCTBUTEIIBHBIX
METO/IOB, IO3BOJIIOLIMX MCCIEJOBAaTh BTOPUYHYIO CTPYKTypy OenikoB, sBiserca wmeron UK-
CIIEKTPOCKOIIHH.

B pabote Obu1n nccienoBaHbl 00pasibl CBIBOPOTKU KPOBH 310POBBIX JOHOPOB U OOJIBHBIX MHOKECTBEH-
Hoi Muenomoit npu nomomu MK-cnekrpockonuu. O6pasiusl uccnenopaiuch B pactBopax D20 Ha @ypbe
cnektpomerpe Tenor27 (Bruker) ¢ ucnonp3oBaHueM pa300pHBIX KIOBET € TE()JIOHOBBIM CHEcepoM TOJIIIH-
Hoit 50 MKM u okHamu u3 BaF,. Perucrpaius crekTpoB HpoBOAMIACH C paspelieHueM 2 cM ™1 pu Koauue-
CTBE HAKOIJIEHUH paBHbIM 128.

Jliis vccnenoBaHusl BTOPUYHOM CTPYKTYpPBbI O€JIKOB CHIBOPOTKHM KPOBHU IPOBOAMIIOCH Pa3jioKeHUE Ha CO-
crapisomue nonocsl Amug I (1700-1600 cmM™1) npu nmomoru aHanusa crnexTpa BTOpOi IIPOM3BOIHOM MO
MeToIuKe, onucanHou panee [2,3]. Kaxas cocTaisiromas COOTHOCHIACh ¢ KOHKPETHBIM THUIIOM BTOPHY-
HO#l CTPYKTYypbI Oenka, OCHOBBIBasICh Ha MaHHBIX [4,5]. Jloyis KaKA0ro THIA CTPYKTYPBI OLCHHBAIACh I10
BKJIaJly COOTBETCTBYIOILIETO KOHTYpa B 0011yt0 miomaas nojaockl Amun |. CpaBHeHHE BTOPUYHBIX CTPYKTYP
0€JIKOB CHIBOPOTKU KPOBH MOKa3ano yMmeHblieHue Ha 10-12% nonu o-cnupaibHbIX Y4acTKOB M YBEIHUYCHHE
Ha 5-8% conepkaHus B-cTpykTyp y mauueHToB ¢ MM mo cpaBHEHHUIO CO 3/I0pOBBIMHU JOHOpaMu. bbuio
TaKXe YCTaHOBJIEHO 3HaY€HHE ITOPOTOBOIO COOTHOILICHMS (i-CIIUPATIBHBIX YYaCTKOB K B-CTPYKTypam, KOTO-
poe cocraBmiio 0,81 + 0,02.

Paborta Obla BBINOJHEHAa C MCIOJIB30BaHMEM OOOpYJOBAaHUS PECYpPCHBIX LeHTpoB HayuHoro mnapka
CIIOI'Y («OnTuueckue U Jla3epHble METOMAbI MCCIEI0BaHuUs BellecTBa», «LleHTp nuarHocTuku ¢QyHKIMO-
HAJIbHBIX MaTEpUAJIOB JIJIsl MEULIMHBI (DapMaKOJIOTUU U HAHOIIEKTPOHUKNY, «KpHOTeHHBIH 0TIe»).
Jlureparypa
[1] S. K. Kumar, V Rajkumar, R. A. Kyle, et al., Nat. Rev. Dis. Prim. 3, 17046 (2017).

[2] A. M. Polyanichko, N. M. Romanov, T. Y. Starkova, et al., Cell Tissue Biol. 8 (4), 352 (2014).
[3] L. V. Plotnikova, A. M. Polyanichko, T. Nosenko, et al., AIP Conference Proceedings 1760, 020052 (2016).
[4] H. Yang, S. Yang, and J. Kong, Nat. Protoc. 10 (3), 382 (2015).

[5] G. E. Trante, in Encyclopedia of Spectroscopy and Spectrometry, (Academic Press, Amsterdam, Netherlands, (2017),
pp. 740-758.
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Ceknus 4. buononumepsl: CTPYKTypa, AMHAMHUKA U MEJULUHCKUE TIPUIOKEHUS Cp-4.10c (Rep_0158)

AHanus nHogpakpacHbIX CNEKTPOB CbIBOPOTKU KPOBU OOSNbHbLIX
MHOXeCTBeHHOU MUerioMmou

JI.A. Yepnbimes', D.C. Muxaiinen’, E.A. Tensnas', JI.B. ITnotaukosa’, A.JI. Fapudymmn’®, A.JO. Kys-
H_II/IHOBZ, C.B. BOJ‘IOI_HI/IHZ, A M. Ionsanuko’

1CaHKT-HeTep6prCKI/H71 rocyaapcTBeHHbI yHuBepcuteT, 199034, YuuBepcuterckas Ha0. 7-9, CaHKT-
[eTepOypr

2@I'BY PocHUMI'T ®MBA Poccuu, 191024, yi. 2-Coserckas 16, Cankr-IlerepOypr

On. nouma: lfybbk1399123@gmail.com

MuoxectBenHast muenioma (MM) — 370 01HO U3 HanboJee PaCIPOCTPAHEHHBIX OHKOT'€MAaTOJIOTHYECKUX
3a00JIeBaHUi, KOTOPOE HA CETOAHANIHMN JCHb OCTaeTcs HenmslneduMbiM [1]. Y MM MHOKECTBO KIMHHYE-
CKHX TIPOSIBJIICHUM, YTO CHJIBHO OCJIOKHSIET CBOEBPEMEHHYIO MOCTaHOBKY auarHo3a [2]. [Touck HOBBIX MOj-
X0JIOB K JAuarHocTuke MM sBisieTcsl akTyaiabHOU 3amadeii. B manHo# pa®oTe MBI mpejjaraeM B KauecTBe
OJTHOTO M3 TaKHX IOJIX0I0B HHPPAKPACHYIO CIIEKTpOCKomHo [3].

B pabote momydeHbl CIEKTphl CHIBOPOTKU KpoBU 00JbHBIX MM 1 310poBBIX AOHOPOB. MccnenoBaHus

00pa3ioB MpoBoIIIUCH B pacTBopax D,O B pa3bopHbIX KtoBetax u3 BaF, ¢ mmHo# ontrueckoro mytu S0
MKM. M3mepenus npoBoaunnch Ha Oypbe criektpomerpe Tenor27 (Bruker) ¢ paspemienuem 2 em™t npu 128
HakoruieHusx. [lepBuunas o0paboTka U aHaNM3 CIEKTPOB IPOBOAMIIACH ¢ Ucnionb3oBaHueM 110, nocraBis-
eMoro ¢ mpudopom.
B paGote npoBenieH cpaBHUTENBHBIN aHATIN3 CIIEKTPOB B Mana3zoHe BOJHOBHIX uncels oT 1700 mo 1370 em™.
B pesynbrare aHanusa noixoxkeHus MAKCUMYMOB CIIEKTPAJIbHBIX MOJIOC U UX BEIMYMHBI B 3TON 001acTH ObLI
OoOHapyXeH Psiji KPUTEPUEB, 10 KOTOPBIM BO3MOYKHO Pa3IMUYaTh CIIEKTPHI CBIBOPOTKH 0OIBHBIX MM H 3710-
POBBIX JOHOPOB. Pe3ynbTaThl MPOBEAEHHOIO MCCIEIOBAHUS JIAI0T OCHOBAHMS 10JIaraTh, YTO JAHHBIA MOJ-
XO0J1 MOXET OBITh TIOJIE3HBIM NPU NIEPBUYHOM BBIsIBJICHUU MM.

PaGora Oblna BBINONHEHAa C UCIHOJIB30BaHHMEM OOOPYIOBAaHUS PECYPCHBIX LIeHTpoB Hayunoro mapka
CIIOI'Y («OnTHrueckue W Ja3epHbIe METOIBI MCCIEIOBaHUs BemecTBay, «LleHTp muarHoctuku QpyHKIHO-
HAJIBbHBIX MAaTEPHUAJIOB JIJISI MEIULIUHBI (PAapMaKOIOTHH U HAHOAJIEKTPOHUKNY, «KpHOTeHHBIN OTIEI).
Jlureparypa
[1] B.B. Boiinexosckuii, FO.C. Jlanneimmes, A.A. I'puropenko, C.C. Lenyiiko, H.J. ['o6opoB. MHuoxectBeHHast muenoma. Co-

BpPEMEHHBIE PUHIUIIB AHATHOCTHKH U NedeHus. C. 5-23. brnarosemenck, 2012. 139 c.

[2] C.C. BeccmenbiieB. MHOKeCTBeHHAsT MueoMa (IIaTOreHe3, KIMHKUKA, THarHOCTHKa, AuddepeHnuanbupii tuaruos). Yacts 1.
CII6: Knunnueckas Oukoremaroinorus, T. 6, Ne 3, 2013. C. 237-257

[3] JI.B. IlnotaukoBa, A.M. Ilonsunuko, M.B. Ycnenckas, A.Jl. Napudynnun, C.B. Bonomnn. CpaBHUTENbHBII aHau3 UHOpa-
KpPAacCHBIX CIIEKTPOB CHIBOPOTKH KPOBU OOJBHBIX MHOXKECTBEHHONW MHENTOMOH U 3710poBbIX AoHOPOB. CII6: Bectruk CIIOIY. ®u-
3uka 1 Xumus. T. 4. Bem. 1. 2017. C. 34-40
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Ceknus 4. buononumepsl: CTPYKTypa, AMHAMHUKA U MEJULUHCKUE TIPUIOKEHUS Cp-4.11c (Rep_0183)

BrniusiHme XXecTKOCTU noBe PXHOCTU KOJIJ1areHoOBbIX Cy6CTpaTO B
Ha KyJNibTUBUPYEMbI€ KITeTKN

M.IO. Cnponmnal, O.A. Mockanok?, FO.A. Hamexuna®

! Uncruryr waronornu PAH, Canxr-IlerepGypr, 194064, Tuxopeukuii mp., 4

2CaHKT-HeTep(SprCKHﬁ roCyJapCTBEHHBIM YHUBEPCUTET MPOMBIIUICHHBIX TEXHOJIOTUN U au3aiiHa, CaHKT-
[TerepOypr, 191186, bonbmas Mopckas yi1., 18

on. nouma: Ms778321@gmail.com

TranenHXeHEepHbIE MATPUIIBI MPEACTABISAIOT COOON MOTMMEpPHBbIE KOHCTPYKIIMH, COAepkKAIlIe KIETKH, a
TaKkKe OMOJIOTMYECKH aKTUBHBIE KOMIOHEHTHI. KosuareH - OMONIOTHYECKU MOJMMEp LIMPOKO MpHUMEHSse-
MBI B TKAHEBOM MH)KeHepUU. ETro OCHOBHBIMH IPEUMYILIECTBAMU SBIISIOTCS BHICOKAsi OMOCOBMECTUMOCTh U
crnabasi aHTUreHHOCTh. OJTHAKO KOJUIar€HOBBIE MaTPHIIBI, OJTYYEHHBIC IN VItro, B OTJIMYKE OT KOJUIareHOBO-
ro MaTpukca in Vivo, JHIIeHbI OOJBIION YacTH KOBAJCHTHBIX CBSI3€H, YTO OCIAOIACT MX MEXaHHYECKYIO
IPOYHOCTh, U, KaK CJIEICTBUE, HAKIIAbIBAECT ONPECIICHHbIE OTPAaHUUEHUS Ha UX MPAKTUYECKOE HCIIOJIb30-
BaHue. [ ynydieHuss MEXaHWYeCKUX CBOMCTB TaKMX MaTpUll, B YACTHOCTU — KECTKOCTH, MPUMEHSIOT
XUMHUUYECKYI0 MOJIU(DUKAINIO CIIMBaOIMMU areHTamu. OJIHaKo, U3MEHEHHE KECTKOCTU MaTpUll KOCBEHHO
BIIMSCT Ha MoBelneHue KieTok [1]. B manHO# paboTe MbI U3MEHSIM YKECTKOCTh KOJUIAr€HOBOTO CyOcTpaTa
MOCPEACTBOM 00paOOTKH €ro CIIMBAIOIIKMM areHTOM U M3y4all BIMSHHUE )KECTKOCTH MTOBEPXHOCTU Ha ajre-
3U10, poNudepaluio U CTENeHb PaCIUIACTAHHOCTU KIIETOK POTOBUIIBI KPOIHUKA.

Marepuan MaTpull - KoyiareH | Tuma, SKCTparupoBaid M3 CyXOXHIJIMH XBOCTOB JIAOOPATOPHBIX KPBIC.
Matpuibl pa3HON KECTKOCTH ObUIH IMOJIy4EHBI IyTeM 00pabOTKH pacTBOpa KoJulareHa cMechio 1-OTui-3-
(3-numetnnamunonpomnui) kapooauumuaa u N-I'napokcucykuuaumuaa (EDC/NHS). Merogom akTHBHOTO
pacTsDKEHUS MMOKa3aHO YBEIIMYCHHE KeCTKOCTH Y MOAU(PHUIIMPOBAHHBIX MaTpull. Kpome Toro mnokasaHo, 4ro
no00Hast MOIU(UKAIKS KOJJIAareHOBBIX MATPHIl 3aMETHO YBEIMUYMBACT UX YCTOWYMBOCTH K JETPagalluu
kosuarenaszoi Bacillus Subtilis.

Crout ormetuth, uro EDC/NHS 0THOCHTCS K CIIMBAIONIMM areHTam, MOJIEKYJbI KOTOPOTO HE BCTpau-
BalOTCA B CTPYKTYPY MaTpPHUIIBI M MOATOMY HMCKIIOYEH PUCK TOKCHUYECKOTO BIMSHHS BBICBOOOIUBIIETOCS
areHTa B Mpoliecce KU3HEACSITEIbHOCTH KIIeTOK. Takke OblI0 UCKIIIOUEHO BIMSIHUE Ha KJIETKU Helpopearu-
POBABLIETO BEIIECTBA M €ro MPOAYKTOB PEAKLUHU MyTeM TIIATEIbHOM MPOMBIBKM MaTpUIL Iocie 00paboTKu
CIIMBAIOIIMMHU areHTaMHU.

Knerku, KynbTUBHpYEMblE Ha MaTpPHUIAX, OOpaOOTaHHBIX CIIMBAIOIIUM areHTOM, MOKAa3bIBAIOT M3MEHE-
HUE KJIETOYHOTO OTBeTa. Anre3us u npoiudepanus kietok Jmauu SIRC Obuta m3ydeHa ¢ IpUMEHEHUEM
MTT-tecra. Ha cyGcTpaTax, o6padoTaHHbIX pa3Hoil koHIeHTpauueit EDC/NHS, naGmonaercs HenuHeiHas
3aBUCHUMOCTD aJIre3MOHHON criocobHocTu. 1o mepe yBenmuenus konnentpaiiuu EDC/NHS anresus kierok
BO3PACTaeT, 3aT€M CHOBA CHIDKAETCA 10 KOHTPOJBbHBIX 3HadeHHH. OOpaOOTaHHBIX MaTpUI] CLIIMBAIOIIUM
areHTOM TaKXe MPUBOAUT K YBEJIWYEHHUIO MPOJIU(PEPaTUBHON aKTUBHOCTU KYJIbTUBUPYEMBIX KJIEeTOK. Pac-
IUTACTAHHOCTb KJIETOK OLIEHUBAJIM MTyTeM 00pabOTKU M300pakeHUH KJIETOK, HOTYYEHHBIX C TOMOILBIO (iy-
OpPECLIEHTHOM MMKPOCKONHMH IOC]E€ OKpalluBaHUsd poAaMHH-paionguHoM. Kierku, KyJbTUBHpYEMble Ha
MOJU(HUIMPOBAHHBIX MAaTPULIAX, PACIUIACTBHIBAINCE JIyUIlle, YeM Ha HATUBHOM KOJUIAreHe.

Pabota BeImonHeHa rpu GHUHAHCOBOU MOIEPKKE TpaHTa PODU (mpoext Ne 20-03-00400_a).

Jlutreparypa

[1] D.V. Bax, N. Davidenko, D. Gullberg, S.W. Hamaia, R.W. Farndale, S.M. Best, R.E. Cameron. Acta Biomater. 2017. 49.
218-234.
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Ceknus 7. @usndeckne MeTo bl B poToOHOIOTHH Cp-7.1c (Rep_0008)
Ucnonb3oBaHue TeparepueBoro n3ny4yeHumsa ans ocnaoneHus

nocneacTBUmM BO3OenUCTBUA paavauum

H.T. EarpaeBl'z, I1.A. FOJIOBI/IH3, B.B. FeopmaﬂI/IZA, JLE. KJ‘IH‘!KI/IHl'Z, A.M. Maﬂ;{pemcol’z,
B.A. HOBI/IKOBZ, B.C. XpOMOBl, K.B. Cupak®

L OTU um. A. . HNodde, Cankr-IlerepOypr, 194021, [Tonmurexuuueckas yi., 26
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3CIIG6ILY, Cankr-IlerepOypr, 195251, Ilonutexaudeckas yi., 29
* CIIGI'ACY, Cankr-IlerepOypr, 190005, 2-1 KpacHoapmeiickas yi., 4

> PI'BY «HUU rpunmna uM. A.A.CmopoauniieBay Munsapasa Poccuu, Cankr-IlerepOypr, 197376, yi.
[Ipoo. ITonosa, n.15/17

an. nouma: Klyachkin@mail.ioffe.ru

B mocneanue roasl BHUMaHUE Bpadeid, McciiegoBaTeNeil U pa3pabOTINKOB MEAMLIIMHCKOW TEXHUKH BCE
OosblIe PUBJIEKAET UCIIONIBb30BAHUE TEPArepLEeBOro IMana3oHoB JJIMH BOJH Ul (pU3HOTepanuy LIMPOKOTro
Kpyra 3a00JeBaHuil, IOCKOJIbKY B ITOCIIEHEE JIECATUIIETHE B 00JaCTH CO3JjaHMsI HCTOYHUKOB U TPUEMHUKOB
TEParepLeBOro U3JIy4eHHs JOCTUTHYT CYIIECTBEHHBIN IIporpecc. AHaJIN3 JaHHBIX JIMTEPATypPHBIX UCTOYHM-
KOB I10Ka3aj, YTO BEPOSTHBIA MEXaHNU3M OMOJIOTMYECKOro AEHCTBUS U3JIydyEHUsl TEparepleBoro JuanazoHa
CBsI3aH C MOJYJISAIMEeH OMOXUMHUYECKUX MJIACTUYECKUX IPOLIECCOB M 3KCTPEHHOM alaTalliu K CTPECCOPHO-
MY BO3JIEHCTBUIO, HAIIPUMED, 34 CUET UHIYKIIMU CUHTE3a OEJIKOB TEIJIOBOT'O IIOKA.

Llenpto HacTosiell paboThl SIBJISTIOCH MPOBEJCHUE SKCIIEPUMEHTAIBHBIX MCCIIEOBAaHUIN BBIKMBAEMOCTH
MBILLIEH, TOTYYUBUIMX OCTPOE OTPABJIEHUE COEIUHE-
|_ 1 HUSIMH 00€IHEHHOT'0 ypaHa, ¢ MOMOILBIO IIHUPOKOIIO-

JIOCHOTO M3Jy4YEHHs] TeparepleBoro YacTOTHOIO

Jyana3oHa, MOIyJIMPOBAHHOIO B TUIarepleBoM Aua-
nazoHe (Puc. 1). [Ipu npoBeneHnM 3KCIIEPUMEHTOB B
KAaueCTBE MCTOYHHUKA IIMPOKOIIOJIOCHOTO Tepareple-
BOIO M3JIy4eHMs wucnoab3oBaics ammapar «MK-
Jumosney», BeIyCKaeMblii KOMIIaHWEN «JluIonbHbIE
ctpyktypb» (C. IletepOypr) [1]. Ilonydennsie pe-
3yJIBTAThl BIEPBBIE CBUIETEIBCTBYIOT O CYILIECTBEH-
N L HOM TEpPEeKUBAHUM KUBOTHBIMU KOHTPOJIBHBIX CpPO-

0 2 4 6 8 10 12 14 KOB Pa3BUTUS TEPMMHAJIBHOM IIOYEYHOM HENOCTa-
Bpewmsi, cyTkn TOYHOCTH M CMEPTH, a TaKkke 00 yBEIIMUCHUH BBIKHU-

I'paduxn BepKHBaeMocTn Kamnana-Meifepa: CpaBHe: BaeMOCTH Mblllel Ha 50 %. CpaBHEHHE C PKBUBA-
;gg;iiii;i&gg ;a;)l)lin fTZHEgiIT{}TIi?i'g?lg:lfu(ic’;lz’;ﬁ JIEHTHBIM TI0 CIIEKTPAILHOMY AUAIa30Hy M3JIy4eHHs
3_ VAJL: 4 tepmoctar +YAJL: p = 0,0001. IpOTrpeBaHUEM B TepMOCTaTe IOKa3alo OOJbIIYIO
3 (PEKTUBHOCTh MIMPOKOTIOIOCHOTO TEParepIeBoro
u3nydeHus. OTnaneHHble MocaeACTBUS, (GOPMUPYIOIUECS B IEPUOJ MOCHIE TEPATUU aHTHI0TaMH / XenaTo-
paMH TOKCUYHBIX METAJUIOB, MOTYT OBITh IPEIOTBPALIEHBI IPU UCIIOJIB30BAHNHN IIPEIaraeMoi METOIUKH.

[TpumeHeHne npeanaraeMoi TeparepleBoi (GU3NOTEPANIUH MTO3BOJIUT PEUIMTh MHOTHE NMPOOJIEMBI, CTOS-
nIue mepea o0IecTBOM Kak B o0ecriedeHur nMpodeCcCHOHAIBHOTO 3/I0POBbs JTIOJIEH, paboTa KOTOPHIX CBSA3a-
Ha C BO3/ICMCTBUEM paguallli, TaK M HACEICHUs CTPaH B LIEJIOM IPU aBapHsIX Ha 0ObEKTaX aTOMHOW 3Hep-
TeTHUKHU.

Jlutreparypa

[1] H.T. barpaes, I1.A. I'onoBun, JI.E. Kisukun, A.M. Manspenko, A.Il. [Ipecayxuna, H.1. Pyns, A.C. Peykos, B.C. Xpomos.
JKT®. 2020. 90(10). 1663-1671.
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Ceknus 7. @usndeckne MeTo bl B poToOHOIOTHH Cp-7.2c (Rep_0017)

¢OTOC9HCM6MHM33TOpr Ana nccneaosaHnd MMMYyHHOTO ﬂpOd)VIHFI
ornyxosren mMo3ara

10.C. MaK.]ILIl"I/IHal, A.C. CKO6CJIBLII/IH1’2, n.. POMaHI/ILHKI/IHl, J.C. d)apanOBal, B.b. JIomeHmsl'2
110D um. A M. [Ipoxoposa PAH, r. Mocksa, Poccus

2 HanmoHambHBIH HCCITEI0BATEITBCKHI snepHbil yauBepcurer MU®U, r. Mocksa, Poccus

an. nouma. mclygina@gmail.com

JlaHHOE WCClieIOBaHUE COJEPKUT OMUCAHHE arpOOMPOBAHHOTO HOBOTO IMOJAXO0J]IA K OIEHKE COCTOSHHS
TKaHEW, pa3nuyaronmxcs no (peHOTUNy U CTENeHH aKTUBHOCTH MMMYHOKOMIIETEHTHBIX KIJIETOK B HEH C
npuUMEeHEeHHEeM (DOTOCEHCHOMIN3aTOPOB U BPEMsi- pa3pellieHHbIX METOIOB aHamn3a ux quryopectuenmmun. Oc-
HOBHO€ BHUMAaHHE YJEJICHO OOHAPYKEHHMIO pa3IU4YUid MEXIy OIYXOJEBBIMH KIETKaMU M OIYXOJb-
accouuupoBaHHbIME Makpodaramu (TAM) CHEKTPOCKOMUYECKUMH U MHKPOCKOTTHMYECKHUMH METOJAMH IO
¢iryopeciieHTHOMY CUTHally (POTOCEHCHOMIN3aTOPOB (HAKOIJIEHME KOTOPOTO B HECKOJIBKO pa3 Oolblle B
makpodarax) [1,2]. C nomois KOHTPACTUPYIOIIUX MaKPEPOB, BBOJAUMBIX U3BHE, ObLIH BBISBICHA KOPPEIIs-
sl ¢ TIIyOOKUMHU METa0O0JIMYECKUMHU U CTPYKTYPHBIMH MEPECTPORKAMU, UMEIOIIMMU MECTO MPU Pa3BUTHH
nmaToJioruii Mosra. B xoze paboThl mogoOpaHbl onTUMaibHbIE 03bI (hoToceHcuOmnu3aTopoB (OC) mis
oTpezieNieHUs COOTHOLIEHUS MMMYHOKOMIIETEHTHBIX KIIETOK (OIyXOJIb-aCCOIIMUPOBAaHHBIE Makpodaru u
MUKPOTJIMH) U PaKOBBIX KIETOK. McciemoBaHa NWHAMUKA W3MEHEHUH mapameTpoB ¢uryopecteHiimn OC,
TaKHUX, KaK HHTEHCUBHOCTD, JIJTMHA BOJIHBI MaKCUMyMa U BpeMs >KM3HU (IIyOPECIICHIINH B 3aBUCUMOCTH OT
MHUKPOOKPYKEHUS, CBI3aHHBIX C TATOJIOTUIECKUM IPOIIECCOM M BIIMSIOIINX HA MPOTHOCTUYCCKUE (PaKTOPHI.
Tunsl uccienyeMbIX TKaHEH:KJIETOYHbIE KYIbTYpPbI: KJIeTKU ruoMbl C6, Makpodaru u Mukporiuu. B kage-
ctBe ®C B pabote ucnonb3zoBanu 5S-AJIK unaynupoBannsiit [InlX, nHAOIMHAHUH 3€JI€HBINA, METUIICHOBBII
CUHUU. B KauecTBe TEXHUYECKOTO OCHAILEHUS UCIIOIb30BaHA CIIEKTPOMETPUYECKAsl YCTAaHOBKA C BOJIOKOH-
HO-ONTUYECKUM 30HJI0OM, C MaKCUMaJIbHOW YYBCTBUTEIHHOCTHIO B KPAaCHOM M OJIMKHEM HHGpaKpacHOM
Jarna3oHax ¢ BpeMs-pa3pelieHHOol peructpaiueil GuyopecieHny B pexXKuMe MOHUTOPUHTA BO BPEMEHHOM
nuanaszone oT 100 e qo 100 ve ana OC, HaXOAAMMXCS B PA3IMYHOM MHUKPOOKPYKEHUH, a TAKKE CKaHH-
pyrouuii KoH(OKaTbHBIA (PIYOPECIEHTHBIIT MUKPOCKOI ¢ (PeMTOCEKYHIHBIM Ja3€pPHBIM BO30YKICHHEM U
perucrtpanuei gpuyopecieHu ¢ NMKoceKyHaHbIM paspemienueM (FLIM). B pesynbrare, cnekrpockomnus u
MUKPOCKOIIUS C pa3pelIeHUeM 10 BPEMEHH MO3BOJIMIIA OLEHUTh, C IOMOIIBbIO PETUCTPALIMU BPEMEHH KU3HU
(bayopecieHITuN BBOJAUMBIX U3BHE (POTOCEHCUOMIN3aTOPOB, COCTOSIHUE TKaHEH, pa3Inyaromuxcs mo GeHo-
TUTY BBUAY UX Pa3NUYHOrO MeTaboiIn3Ma U XapakTepa B3auMOICUCTBUS ¢ MOJIeKylaMu (hOTOCEHCUOMIN3a-
topa. JlazepHo-(piryopeciieHTHbBIE METOIBI U TPUOOPHI C MUKOCEKYHIHBIM BPEMEHHBIM pa3penieHueM mpe-
CTaBJISIFOTCS] HanboJiee MePCIeKTUBHBIMU AJIsI MPUKU3HEHHOTO BUE0-(PIyOpeCIEeHTHOTO MOHUTOPUHTA O1-
OTKaHH.

Jlureparypa

[1] J M Szulczewski, D R. Inman, D Entenberg, S M. Ponik, J Aguirre-Ghiso, J Castracane, J Condeelis, K W Eliceiri, P J Keely,
In Vivo Visualization of Stromal Macrophages via label-free FLIM-based metabolite imaging Scientific Reports volume 6, Arti-
cle number: 25086 (2016)

[2] J.Breymayer, A.Riick, A.V. Ryabova, V.B. Loschenov, R.W. Steiner. Fluorescence Investigation of the Effect of Mono-
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Ceknus 7. @usndeckne MeTo bl B poToOHOIOTHH Cp-7.3c (Rep_0067)

TecTupoBaHUe aHTUMUKPOOHOMN HhOTOAUHAMUNYECKON aKTUBHOCTHU

KaTUOHHbIX (bOTOCGHCVIGVIH n3atToposB

E.B. Axmocruna’, JI.C. Jenucos?, T.A. MGGPOBI/I‘-IS'l, E.I'. Xomuna?, M.T. CTanOBCKaH2'4
' HUY MU®U, Mocksa, 115409, Kamrupekoe ur., 31

2 MI'Y, Mockaa, 119991, yn. Konmoroposa, 1

3 Uucruryt o6ueit ¢pusuxu um. A.M. TIpoxoposa PAH, Mocksa, 119991, yi. Basuiosa, 38
* ®HKIL] ®MBA, Mocksa, 115682, Opexosbiii 6ynbBap, 28

an. nouma: Katya_ahlyustina@mail.ru

HapacTtanue arpecCMBHOCTH MAaTOT€HHBIX MUKPOOPTaHU3MOB, X YCTOWYMBOCTH K CYIIECTBYIOIIUM IIpe-
naparaM OJHOBPEMEHHO C CYXEHHEM Kpyra XMMHYECKHX COCJIMHEHUH, MPUTOJHBIX JJIS CO3AaHMSI HOBBIX
JeKapcTB, TpedyeT pa3BuTUs 3(PPEKTUBHBIX CIIOCOOOB NE3UH(EKIUH IS IPEIOTBPAILIECHUS PacIIpoOCTpaHe-
Husl uHQekuil. PoToauHaMUYecKas 3paJAuKalus MepcrueKTUBHA s 0OpbObI C pacpocTpaHeHUuEM Bo30y-
JUTEJIeH MIMPOKOTO Kpyra HH(EKIMA, BKII0Yasi BAPYChl U aHTUOMOTHKOPE3UCTEHTHBIE OaKTEpUH.

B pabote nzyuanuch BogopacTBOpuMBbIe KaTHOHHBIE (oToceHcubunuzaropsl (OC) ¢ pa3nuyHbIM 3apsi-
JIOM MOJICKYJI: TeTpakaTHOHHBIA OakteproxiopuH (3-PyBrg);BCBrs u okrakatnoHHBIH (rasonuaHuH
ZnPcCholg (HUOIINK), MOHOKaTHOHHBIH METHUICHOBBIA CHHHUII. B KauecTBe TECT CHCTEMbI HCIOJIb30BAIH
rpaMOTpHIIaTeNIbHbIC TeHHO-UHXeHepHbIe OakTepun E. coli K12 TG1, HHTEHCHBHOCTH OMOIIOMUHECIICHITHH
KOTOPBIX KOPPEIUPYET C KOJIMYECTBOM KOJIOHMEOOPA3YIOUINX EAMHHUII, YTO MO3BOJIMIO OLEHUTH JIOJII0 BBI-
JKUBIIIUX OaKkTepuil B 3aBUCUMOCTH OT J03bI cBeTa. B skcnepumente nHKyoupoBanuyto 5 muH ¢ OC cyc-
NEeH3UI0 OakTepuil O0JIydaau M3JIy4eHHEM CBETOAMOJOB CO CHEKTPAIbHBIMH MaKCHUMyMaMH H3ITy4eHUs,
COBIAJAIONIUMH C MAaKCUMyMaMH TOJIOC TOTJOMICHUsI cOOTBETCTBYIOMMX PC, ¢ MIOTHOCTHIO MOITHOCTH
25-30 MBr/cM?. TlonMKaTHOHHBIC 3-PyBrE),BCBrs; u ZnPcCholg nposiBisiin (OTOTHHAMHYECKYIO aKTHB-
HOCTh yXe Tpu KoHIeHTpanusx 1 MkM. Ilpu mcnonp30BaHWM MOHOKATHOHHOTO METHIJIEHOBOTO CHHETO
CXOJIHbIE YPOBHH MHAKTUBAIIMKM OAKTEPHil JOCTUTAIUCH IPU KOHIEHTpanusax 3-5 MxM. Mertonom usmepe-
HUSI HEHTpalIM3alliy J3eTa MoTeHInana odakrepuii mokaszano, uro ZnPcCholg u (3-PyBrE),BCBr, namuoro
3¢ PEeKTUBHEE ITEKTPOCTATHYECKU CBSA3BIBAIOTCS C OTPHUIIATEIBHO 3apsHKEHHBIME KieTkamu E. coli mo cpas-
HEHUIO C METWJIEHOBBIM CHHUM. JTO KOpPpEIUpYeT ¢ pe3yibTaTaMu HccienoBaHus 3¢dektuBHoCTH (HOTO-
TUHAMHYECKON MHAKTUBAIUH.

% BBDKUBIIHMX OaKTEPUI

[TnotHOCTH 10361, JIxK/cM2

Puc. 1. {oss BepkuBIIMX Oakrepuii E. coli B 3aBucMMOCTH OT 10361 cBeTa nociie 5 MuH nHKyOaruu ¢ ®C METHIIEHOBBIM CH-
HuM 1 MKM (1) win 5 MxM (4), (3-PyBrg),BCBr,; 1 MxM (2), ZnPcCholg 1 MxM (3)

Pabota BemonHeHa npu nmoanepxke POOU (rpant Ne20-04-60084).
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Ceknus 7. @usndeckne MeTo bl B poToOHOIOTHH Cp-7.4c (Rep_0101)

MoaenupoBaHue reHepauum knactepoB monekyn 1HK Ha npubopax
MaccoBOro naparsienbHOro CeKBeHMpoBaHus

A.C. Capaesl, A MN. HeTp0B1, B.B. Manoiiios!

' IATI PAH, Cankr-IlerepGypr, 190103, Pukckuii mip., 26

271. nouma: saraev92@mail.ru

CexBenupoBanue JJHK — meTos, mo3Bossfonmii MoaIyduTh HHPOPMAIUIO, BAXKHYIO JJI PA3IMYHBIX 00-
JacTel IeATeNbHOCTH YeJIOBEKa, B TOM YHUCIIE U JJIsi CHHTETUYECKOW OMOJIOTHH, CYyTh KOTOPOTO 3aKIH0YaeT-
Csl B OIIPENIETICHUH TI0CIIEI0BATEILHOTO pacnoioxeHus HykineoTuoB (A, T, G u C) B HyKJIIEHHOBOM KUCIIO-
Te. M300peTeHne TEXHONOTUI CeKBEHUPOBAHUS, HApsAy ¢ pa3paboTaHHBIMU METOJaMH OMOMH(POPMATHKH,
BHECJIO OOJBIION BKJIAJ B aHAJTU3 reHOMa OpraHu3Ma. BhIXoaHOH (aiii cekBeHaTopa MpeaoCTaBIseT HaM
MIOCJIEIOBATEIbHOCTh YEThIpEX HYKJIEOTUIO0B[1-2]. [l COBpEeMEHHOro CEKBEHHPOBAHUs, TaKKE Ha3bIBae-
MOTO TEXHOJIOTHEH cekBeHHpoBaHUs cienyromero mnokoynenus (NGS), xapakrepHa O4eHb BBICOKAs IMPO-
MyCcKHasi ClocOOHOCTh U ropa3fo 0oJjiee HU3Kasi CTOMMOCTh 3aIlyCKa, HEXKEIH Y TEXHOJIOTUN MPEIbIIyIInX
net[3].

PaGora npubopoB [1s MpoBeieHUsT MaccoBOTo mapamienbHoro cekBenupoBanus (MIIC) ocHoBana Ha
TEXHOJIOTMU CCKBCHUPOBAHUS MyTEM CHHTe3a - Solexa, cocrosiiell U3 HECKOJIBKUX 3TAroB: (pparMeHTanus
JIHK u npucoenuHeHue anantepon, mpomyckanue oubnuorek JJHK uepe3 kanambl peakiimOHHON sS4YEHKH,
IIOKPBITOM IpaliMepaMi, KOMIUIEMEHTAPHBIMU KOHIIAM a/IallTepoB, JocTpanBanue Bropou nenu JJTHK mero-
noMm Bridge-PCR (MocTrkoBas aMIumiUKamus ¢ UCIIOJIb30BaHHEM MTOJMMEPA3HO-LIEIHON PEeaKIMu) U I10-
cilenymoolas JAeHarypauus. B pesynbraTre MOBTOpeHHUs JBYX IOCIEAHUX JEHCTBUN 0Opa3yrOTCS TPYIIIBI
UJCHTUYHBIX MOJIEKYT — KiacTtepbl. Co3aaHue KIacTepoB HEOOXOIMMO ISl YCUIICHUS! ONTHYECKOTO CUTHA-
Ja.

BaxxubIM nmapameTpoMm, BIUSAIOIIMM Ha YCIEUIHbIM UCXOJl CEKBEHHUPOBAHUS, SIBISETCS IUNIOTHOCTh KJIacTe-
poB. CAHIIKOM Majioe KOJMYECTBO KIACTEPOB YMEHBIIAET 00BEM BBIXOJHBIX JaHHBIX. CIAUIIKOM 00IbIIOE —
BBI3bIBACT «CIIMIIAHKUE» OOBEKTOB, UTO BJIMAET HA KAYECTBO JAHHBIX U B HEKOTOPBIX CIy4asX MPUBOJIUT K
IIPOBAILY IKCIIEPUMEHTA.

Lenp uccienoBaHus — MOCTPOCHUE KOMITBIOTEPHOW MOJIENN, UMUTUPYIOLIEH TeHEPaLUI0 KJIAaCTEpOB MO-
nexyn JIHK mpu mpoBeieHuu ucciaeaoBaHUil Ha MpHOOpax MacCOBOT0 MapayljIeIbHOTO CEKBEHUPOBAHHS
(MIIC), ocHOBaHHBIX Ha TEXHOJOTHUU CEKBEHHpPOBaHHS MyTéM cuHTe3a - Solexa. KommbloTepHas Monmens
ABJIIETCS HEOOXOJMMBIM MHCTPYMEHTOM, O0ECIEUMBAIOLUINM H3Y4€HHE OCOOEHHOCTEW IreHepaluu KiacTe-
POB, BO3MOKHOCTH TIOCTPOEHUS MIa0I0OHa Ui pa3/ieieHusi 00bEeKTOB U MX HaeHTUUKauu. Briepssie ocy-
IIECTBJIEHO M3yY€HHUE Ipollecca reHepaluy KIacTepoB C MOMOIIbIO COMOCTABICHU S HAOII0AaeMbIX KiacTe-
POB C MOJIENBHBIMU JI 00ecTeYeH!s] MaKCUMaIbHOTO COOTBETCTBUS MOJIENIA PEAIbHBIM JaHHBIM U TTOHCKA
3aKOHOMEPHOCTEN IPU ONPENEICHUH KOOPAUHAT KJIACTEPOB IIPHU PA3HBIX 3HAYEHUAX IUIOTHOCTH KJIACTEPOB.
B pesynbrare monmyueHHas KOMIbBIOTEpHAs MOJENh MpU3BaHa O0OECTIEYUTh TECTUPOBAHUE CHEIHAU3UPO-
BaHHOT'O MIPOrPAMMHOT0 obecreueHust Ayt 00pabOTKHU TaHHBIX, MOdyuyeHHbIX Ha npubopax MIIC Hanodop
CIIC (MuctuTyT aHanutudeckoro mpubdopoctpoenust PAH) u MiSeq (1llumina, Inc).
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Liver-localized CD8 T cells do not need Levy walks to be efficient
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Pathogen-specific CD8 T cells face the problem of finding rare cells that present their cognate antigen ei-
ther in the lymph node or infected tissue. To optimize the search for rare targets it has been proposed that T
cells might perform a random walk with long displacements called Levy walks enabling superdiffusive be-
havior and shorter search times which may be evolutionary selected. We examined the behavior of activated
CD8 T cells in the liver where both the movement of the cells and the underlying structural constraints can
be clearly defined. We show that Plasmodium-specific liver-localized CD8 T cells perform short displace-
ment, Brownian-like walks and yet display transiently superdiffusive displacement, the cardinal feature of
efficient Levy walks. Because liver-localized CD8 T cells are mainly associated with liver sinusoids, simu-
lations of Brownian or Levy walkers in structures derived from the liver sinusoids illustrate that structure
together with preferred forward movement results in superdiffusive movement. Interestingly, Brownian
walkers require less time to find a rare target when T cells search for the infection in physiologically-
derived liver structures. Our results strongly suggest that observed patterns of movement of CD8 T cells are
likely to result from a combination of a cell-intrinsic movement program, physical constraints imposed by
the environmental structures, and other environmental cues. Future work needs to focus on quantifying the
relative contributions of these factors to the overall observed movement patterns of biological agents.
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Jlannast paboTa mocBsIIeHa NCCIIeIOBAaHIIO HaHoYacTHIl okcuja xenesa (FeO-HY), mokpeIThix oToceH-
cubnnuzaropamu (PC), B aciekTe NPUMEHEHMs Ul MPELU3NOHHON (hOoTOTepany OHKOJIOIMYECKUX 3a00-
JIeBaHUH, CKIIOHHBIX K METAaCTa3MPOBAHUIO.

BBenenue

B nocnennue roapl HaOMOJAETCS PACTYIINI MHTEPEC K Pa3BUTHIO METOIOB (POTOTEPAINUU C HCIIOJIb30Ba-
HUEM HaHOCTPYKTYp ISl TIOBBIIIEHUS CEJIEKTUBHOCTU U 3((PEKTUBHOCTH BO3JeiicTBusA. bonbiioe komuue-
cTBO ucciaenoBanuit nocesmieHo FeO-HY [1]. beuin ony0nukoBanbl JaHHBIE 00 KMMYHOCEHCUOUITU3UPYIO-
KX NpoTuBoomnyxoneBbix 3pdexrax FeO-HY Ha poct panHux GopM paka MOJIOYHOH Kesie3bl U MeTacTa-
30B paka jerkux [2]. Kpome toro, mns ¢portorepanuu FeO-HY moryT ObITh (yHKIMOHATM3UPOBAHBI MIPH
nomoty OC, npu 3ToM HaOMIOIAETCs yBETMUYEHUE I'eHEepallii CUHIJIETHOTO KHCIOPO/a U MOBBILIEHHUE Ce-
JICKTUBHOCTH JIOCTaBKH in Vitro u in vivo [3].

MartepuaJjbl 1 METOBI

B nannoii pabote 6putn uccnenoBansl FeO-HY, mokpeiThie GTamonnaHiHaMu OWHKA U amtoMuHAA. [Ipu
IIOMOIIIM MEeTOJ]a KOHEUHBIX Pa3HOCTEH MPOBEICHO MAaTEMAaTHYECKOE MOJICIMPOBAHUE YCUIIEHUS 3JIEKTPO-
MarHUTHOTO TIOJI ¥ TTOCIIEAYIOIIEro 3IeKTprudeckoro mpodost mexay FeO-HY pasHbx pa3mepoB, BbI3BaH-
HOT'0 BO30YKJIaIOIIMM JIa3epHBIM M3JIy4€HUEM B 3aBUCHMOCTU OT MHTEHCUBHOCTH U JUIMHBI BOJIHBI JIA3€PHO-
ro u3aydeHus. Pe3ynbraTel MOJETUpPOBaHHS OBLIM COMIOCTABJICHBI C AKCIEPUMEHTAIBHBIMHA AaHHBIMU. Mc-
clenoBaHa BHyTpuKkieTouHas jokanu3anus FeO-HY B kynabType kiieTok MoHonuToB 4yenoBeka THP-1 mpu
TIOMOIIIH JTA3€PHOM CKaHUPYIOIIEH MUKPOCKOMUH; (JOTOTOKCHYHOCTh B 3aBUCUMOCTH OT JTHHBI BOJHBI (CW
nazepsl 488 HM, 561 HM, 633 HM U UMIYJIBCHBIN (peMToceKyHIHBIN Na3zep B auanazoHe 700 - 900 HM), uH-
TEHCHBHOCTH JIa3€PHOT0 BO3ICHCTBHSI U 1036l O0TydeHUSI.

Pe3yabTaThl H BBIBOABI

Pe3ynbTaThl TEOPETHYECKOTO MOJEIMPOBAHMS TTO3BOJIMIIM BBISBUTH ONTUMalbHBIE pasmepsl FeO-HY u
paccTosiHuEe MEXAY HUMHU Il 00eCTI€YeHHUs JIOKAIBHOTO YCUIICHHS 3JIEKTPOMArHUTHOTO TOJIsl HA HECKOJIBKO
nopsakoB. [TokazaHo, 4TO JUIst TOTYYESHUsT MAKCUMAIBHOTO YCHIJICHUS TIOJISI B KPACHOM JMaria3oHe CIeKTpa
HanOoJiee MepCcrleKTUBHO UCIIOIb30BaTh JUMEpHI, cocTosmmue u3 FeO-HY, cynecTBeHHO OTINYAIOIUXCs O
pasmepy (Hanpumep, 150 um u 50 HM).

In vitro 6pu10 POEMOHCTPHUPOBAHO (HOTOMHIYIIMPOBAHHOE sIBIICHUE «HCKpeHus» i FeO-HY, mokpbI-
THIX (TATONMAHWHAMH, TIPU OOIYYEHUH KPACHBIM JIa3€pHBIM CBETOM, KOTOPOE NMPUBOIUT K HEMEJIEHHON
rubenu kinerok. Habmromaemslit 3¢h(ekT cylecTBEHHO yCHIUBaeT TepaneBTHUeCKuil 3¢ ekt poToTepanuu
in vivo [4].

Pabota BeImoHEHa pu prHAHCOBOH mouepkke POOU (21-52-12030).
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ynbTpacmoneroBoro ¢poroauona Ha ocHoBe Gay0;

anda meamumnHCKoOro MOHUTOpPUHra

A.A. l'IeTpemcol, SL.H. Kosau', A.E. Arees’, A.B. erMJ'IeBal'z, B.E. ByrpOBl

! Yuusepcurer UTMO, Canxkt-Ilerepoypr, 197101, Kponsepkckuii nip., 49, mutep A

2 OTU um. A.O. HNodde, Cankr-IlerepOypr, 194021, [Tonmurexuuueckas, 26

on. nouma.: aapetrenko@itmo.ru

YabsTpaduoneroroe (YD) uznydenne ¢ mmuHamu BoiaH 200-400 HM BimseT Ha mporecce GoToXxumMude-
CKHX PEaKlUi U MPUBOIUT K Pa3pbiBy XMMHUYCCKHX CBsi3eit MHOrux BemiectB [1]. [Toaromy ncTounuku Ta-
KOTO M3JYYEHHsI IMUPOKO MPUMEHSIOTCS B MeaunuHe [2], HampuMep, Ui CTepUIM3alUU U Je3uH(DEKIUH
MaTepHajoB, MHCTPYMEHTOB U MMOMELICHHI, a TAK)KE B IUArHOCTUYECKHUX LEJSIX U JUISl PELICHHUs 3a/1a4 MO-
HutopuHra. lllupokoe UCIoNb30BaHUE Pa3HOOOPA3HBIX MCTOYHUKOB Y@ W3JIydeHHUs: ompeaessier HeoOXo-
JMMOCTh KOPPEKTHOTO JETEKTUPOBAHMS M UCCIEIOBAaHMS ITapaMeTPOB 3TOro u3inydeHus. OHUM U3 OCHOB-
HBIX TIAPaMETPOB, MOJUICIKAIIUX KOHTPOJIIO, SBIISETCS HHTCHCUBHOCTD Y D-M3iIyueHus, a B Ka4eCTBE AaTYH-
KOB BeICTynaroT Y @-hotoauonsl. B mocneaame roapl CTpEMUTENBHO BO3PACTACT MOMYISIPHOCTh (OTOIMO-
noB ¢ 6apeepoM LlloTTku Ha ocHOBe GayO3 B cuimy Ooiiee BHICOKOW (POTOUYBCTBUTEIBHOCTH TaKuX (POTOIH-
01108 B obactu 200-400 HM B CpaBHEHUH C TPAJAMIMOHHO UCTIONb3yeMbIMH GoToaunonamu Ha Si, SIC, GaN
[2].

B mnacrosimeit paGote mpeacTaBieHBI PE3YNbTaThl AHATUTUYECKOTO W UYUCIEHHOTO MOACIHPOBAHUS
(YHKIMOHATIBHBIX XapaKTEPUCTHK YIbTpaduoieToBoro ¢goroauona ¢ 6aprepom IIoTTKM Ha OCHOBE AIH-
TakcHadbHBIX cioeB Gay03. UncnenHoe MoIenrpoBaHUe MPOBOIWIOCH B mporpammaoM nakere COMSOL
Multiphysics MeToa0oM KOHEYHBIX 00HEMOB. AHAIUTHYECKHE PAcUYeThl BOJbT-aMIIEPHOM XapaKTEPUCTUKU
(GoTOMOIa BBIMOJHSUIMCH HA OCHOBE TEPMO3IMHUCCHOHHO-AH(Ddy3roHHOM Mozaenu [3] ¢ ydeToMm maaeHus
HAINPSDKCHUST HA TOCJICOBATEIIBHOM CONPOTHBICHUH CTPYKTYPBI, BOJIbT-(apaHON XapaKTEPUCTUKH — B
NpUOJIMHKEHUHU PE3KOI rpaHUIlbl 00eTHEHHOTO CII0A Ui Oaphepa METAII-TIOIYIIPOBOIHHUK.

Bounbr-amrepHas xapakrepuctika (GOTOAN0Ia IPU PA3IMYHBIX TEMIIEpaTypax U BOJbT-(QapajHas Xxapak-
TEPUCTHKA, TTOJIyYCHHBIE B XO0JI€ MOJIEIIMPOBAHHSI, XOPOIIO COTJIACYIOTCS C IKCTIEPUMEHTAIBHBIMU JJAHHBIMA

[4].
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Puc. 1. ITony4yeHHble BOJIBbT-aMIIepHast XapaKTepUCTHKa (POTOIMO/A TIPH PA3IMIHBIX TeMIlepaTypax (a),
BOJIbT-(hapaHas XxapakTepucTHka dporoauona (0).
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doToauHaMuYecKas Tepanus sIBJISETCS OAHUM U3 METO/I0B JIEYEHUsI OHKOJIOIMYECKHUX, OaKTepUaIbHbIX U
BUPYCHBIX 3a0oseBanuii [1]. B ocHOBe 3TOr0 MeToa JIeKuUT mporece GOoTOCCHCHOUTU3NPOBAHHON TeHepa-
IIUM aKTUBHBIX (DOPM KHCIIOPOJIa, KOTOPBIE MOT'YT BBI3bIBaTh HEOOPATHUMbIE OKUCIUTENIbHBIE IOBPEKIACHUS
KJIETOK. B mocieanee BpeMsi MIMPOKHA WHTEPEC MPEACTABISAIOT (POTOCCHCHOMIN3ATOPBI HA OCHOBE MPOTO-
HOpGUPUHOB, B YAaCTHOCTH 3HJOI€HHO 00pa3oBaHHbI mpoTonophupuH IX, wuHAYHMpPOBaHHBIA 5-
aAMHHOJIEBYJIMHOBO# KucaoToi (5-ALA).

JlanHas paboTa NOCBALIEHA UCCIIEI0BAHUIO OTKIIMKA PAKOBBIX KieTok aguHuu Hela na ®/IB, unaynupo-
BaHHOE 5-ALA. OCHOBHBIM METOJIOM HCCIICIOBAHUS SIBISUICS METOJ MUPPOBOM rojorpaguaeckoil MHKPO-
CKOIIMHU, KOTOPbIIl OCHOBAaH Ha MHTEP(EPEHIIMH OITOPHOTO MyyYKa C MPEAMETHBIM, IPOLIEALINM Yepe3 o0pa-
3en. B ncnonb3yeMoil ycTaHOBKE B Ka4€CTBE PErMCTPUPYIOLIETO Jla3epa UCIOJIb30BANICS IelHii-HEOHOBBIN
Ja3ep Ha JiauHE BOJHBI 633 HM. Perucrpanus uHTepdEepeHLUMOHHONW KapTUHBI MPOBOAMIACH HA MATPHILY
U(PPOBON KaMephI C II00aTbHBIM 3aTBOPOM. OOpaboTKa peruCTPUPYEMBIX TOJIOTPAMM METOIOM, OCHOBAH-
HOM Ha npeoOpazoBaHue dypbe, M03BOJIMIA BOCCTAHOBUTH (ha30Bble N300paskeHHs KiIeToK. M3 BoccTaHOB-
JICHHBIX (pa30BbIX M300paXKEHUH OBUTH YUCICHHO OmpeesieHbl MOP(OIOTHYecKre U ONTHYECKHE MapamMeT-
pBbl KJIETOK, TaKue Kak cpeiHuil (a3oBblil Haber, cyxas Macca, IUIOIIa/lb TOBEPXHOCTH KIETKU U (ha30BbIH
00BéM. Kak 066110 oka3zaHo B paboTe [2] 3Tu mapaMeTpbl MO3BOJISIIOT CYAUTH O THIIE KJIETOUYHOU ruoOemu.

B nanHoii paboTe npoBOaMIIOCH HCciel0BaHNEe (PUKCUPOBAHHBIX KJIETOK JuHuM Hela, npomenmmx ¢o-
ToMHaMuyeckoe Bo3zaeiicTeue S-ALA paszubimu go3amu. Kietku KynbTuBupoBanuch B pactBope 5-ALA B
TedeHue 24 4acoB, MOCIE 3TOr0 MPOBOJAMIOCH 00IydeHHE KJIETOK Ha JjuHe BOJIHBI 405 HM, UTO 3amycKano
MPOLIECC TeHEpallMM CUHIJIETHOrO Kuciopoza. [IIOTHOCTh MOITHOCTH BO30YXKAAIOIIETO U3IYy4YEeHUs BapbU-
posanacs ot 3 10 50 MBr/cM?, (buKcanys KIeToK npoBoawIack uepes 24 yaca nocie ®/IB. briio nonydeHo,
YTO psAJl KJIETOUYHBIX [TapaMETPOB, TaKUX Kak cpeaHui (a3oBbIil Haber, cyxas Macca, (pa3oBblii 00BEM Kile-
TOK YMEHBIIAIOTCS [0 MEpe YBEJIWYEHHUs TUIOTHOCTH MOLIHOCTH BO30YXKJIAIOLIETO ja3epa, B TO BpeMs Kak
UAeKC c(PepUUHOCTH KJIETKH, IUIOIA (b IPOEKIMH U IUIOIIA (b IOBEPXHOCTH KJIETKH HE U3MEHAIOTCS. Takue
U3MEHEHUs KJIETOYHBIX NapaMeTpOB MPU MOBBILIEHUH JJO3bI BO30YKJAIOIIEr0 N3yYeHUs, BEPOSTHO, CBs3a-
HBI C YBEJIMYEHHUEM JIOJIU HEKPOTUUECKOIO TUIIA KJIeTO4YHOM rudenu B xone OJIB.

Pabora BeimonHeHa npu noaaepxkke Poccuiickoro Hayunoro ¢ouna (rpant Ne 21-72-10044).
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