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HAYKOBA CECIA 10 100-PIYYA BIJ AHA
HAPOJIXXEHHSA AKAJEMIKA II.I'. BOI'AYA (1918-1981)

HaykoBa mkosaa akanemika ILI. boraya y YepkacbkoMy HamiOHAJIbHOMY
yHiBepcuTeTi iMeHi bormana XmeabHUIBLKOTO

Ju3zozyo B.C.

HAI ¢izionorii Muxaiima bocoro, UYepkacbkoro HamioHaTbHOTO —yHIBEpCHUTETy iMeHi bormana
XwMmenpHunbKoro, V_lizogub@ukr.net

Maemo wiacnuBy Harogy B pPIK IOBUICIO 3aCBIIYMTH CBOIO MOBary i BiJaTH HaIEKHE
HAIIOMY BYHMTEIIIO, BEJIbMHUIIAHOBHOMY akaznemiky ILI". Boraay. HaykoBa i mexaroriuna ckianosa
[letpa I'puroposuya nos’s3ana He Titbk 3 KUiBCbKMM yHIBEPCHTETOM, a i 3 Kadeaporo aHaTomii
Ta Qisionorii goanHK i TBapuH YepkachKoro HamioHaIbHOro yHiBepcutery. Y 1953 p. meprmid
saBinyBay kapeapu M.K. bocuit Ta ILI'. borau (ma Toi wac nupexrop H/II disionorii) cramm
3acHOBHMKamu criBrpani Yepkacekoro i Kuiscbkoro yniepcureris. 1le CHprO61THI/IIITBO TpUBAE
65 p. Le 3apa3 Mu BxKe 100pe 3HAEMO, SKE IPOHO TaJaHTiB MaB BUCOKomoBaxuwmii [1.I". Borau, ane
TAaKO’)X MU CHOIVIAJANM M Te, SK I[i TaJaHTH IUICKAJIUCA 1 3peayi3oBYBaJIUC. Bl,[[‘{yBaJII/I, 110
BiJIMOBIAANIbHICTh, BUMOTJIUBICTh, Hacammepen 10 ce0e, MOMHOXEHI Ha HaIOJICTVIUBY, HIOJCHHY
npaiio, Oyau BU3HAYAIBHOIO PUCOIO HOTO )KHUTTSI.

Hayxosi inei ILI". borawa i pesymbraty Horo pociiokeHb y (i3ionorii TpasieHHs,
¢iziomorii rageHbKUX M’5I3iB, PO TIIOTAaMyCy Ta BEreTaTHBHOI HEPBOBOI CHCTEMH y PEryIIsllii
BiCLepaIbHUX (DYHKIIH, BIKOBOI (hi310J10T11, TIpalll CIIOPTY Ta BUILOI HEPBOBOI JisIILHOCTI 3HAUILIA
TBOpYE BiZOOpaXKCHHS y MPALSX MOJIOLMX BUKIIAJA4iB, aCIIpaHTIB KadeIpy aHaTOMII Ta (i3iomorii
moauHu i TBapuH YepkachKoro HauioHanbHOro ysiBepcutery. Ciyxawouu HOro Jsexuii Tta
CHELKYPCH BXK€ TOJI MU PO3YMLIH, 1110 Mepe/l HAMU BUKJIa/lad BUCOKOTO PiBHS MiArOoTOBKH. OTOXK 1
y Takuil crnocidé (opMyBanocs yCcBIIOMIEHHs TOro, IO T'yMaHiTapHa aypa Hauii € abCOJIOTHOIO
Kareropiero, a He (haHToMOM 4M abcTpakii€ero, 00 ii OCHOBY CKJajaja €Hepris TBOPUYOro Hayama i
ocobucricHoro nyxoBHoro mnoctryny IL.I. Boraua, sikuif mopsin 3 HamMM >KMB 1 MpalioBaB, SKUH
3IaTHUIA caMOBiJ1aHO Oe3 (asibllli MPallOBaTH 3apaay HalBaKIMBIIIUX MpodieM y diziororii.

Benuky poboty npoBoauB akaaemik I1.I'. borad 3 muranb miAroToBKM HAayKOBHUX KaJpiB y
Uepkacax. I[lim #oro KepiBHMIITBOM 3 4YHCJIa BHKJIaJadiB Ta AaclipaHTiB miarorosieHi 10
kanauaarcbkux: JlaBunenko IL.M. (1963), Maptunenxko M.I. (1964), Jlyk’snenko I'.®. (1971),
JImzory6 B.C. (1972), Ilnapxoscekuit 1.B. (1974), Isamenko B.I1. (1975), T'opomenko B.II.
(1977), EsrymeBceka E.JI., Iorpioumii A.C. ta ®ypraroBa C.B. (1978) ta 2 n0KTOpCHKI
mucepraii (Jasunenko .M. - 1979; lInapkoscekuii .B. - 1981). Binbiricts yuniB I1.I°. Boraga
IpaloBaIM 1 MPOJOBXKYIOTh MpalloBaTi Ha Kadeapi aHaToMii Ta (i310JI0Tii JIOAWHU 1 TBapUH Y
Yepkacax, a Takox y UepHnirosi, [Tonrasi, Kponusauuskomy, Cymax, Hixkuni, 2Kutomupi, JIynsky,
Binnuni, Tepuonomi, JIkBoBi Ta 3akopmonHom: CIIIA, Kanani, ®@panuii, Pocii, [3paini. Illkomna
akagemika II.I'. boraua cuibHa THM, O Taka cmiBmpans Oyjla NMPUMHOKEHa HOro y4HsIMHU Ta
koneramu mnpodecopamu A.l. Kocenko, I''M. UYaituenko, B.O. Ilubenko, B.JI. 3umoro, A.lL
Mactokowm, I1.C. JIsmenko, M.C.Mipomniuenko, M.}O. Makapuykom Ta iHIIi.

3nayny ponp ILI. Borau BimirpaB y crtBopeHHi y Yepkacax cy4acHOi HayKOBOi Ta
HaBYaJbHOI 0a3u. Bin Jloriomaras kadenpl y npuadaHHi o0nagHaHHSA, METOJUYHOI JITepaTypu Ta
1abopaTopHUX TBapHH. 3a HOro CHpUSHHSAM Oylna CTBOpeHa cy4yacHa eJIeKTpodizionoriyia
n1abopaTopis BUBYEHHS riloTaNamMycy Ta GioMeXaHiKy. Ta1<0>1< 3ayBaKy, wo intepecu [LI". boraya
PO3MOBCIO/DKYBANMCA 1 HA OpraHisalilo HaykoBMX 3’i31iB Ta cuMmosiymiB. HeoOxinny
opraHisaiiiny pobory ILT'. borad 3xiiicHuB 1 mpoBeneHHs y Yepkacax peciybiikaHcbkoi (1963)
Ta Bcecoro3Hoi (1980) xondepenuiii. [lianazon HayKOBUX IHTEPECIB, HOBATOPCTBO, MPOOJIEMATHKH 1
CHCTEMHICTh aHalli3y, OOCTOIOBAHHS BJIACHOTO MOIVIAAY HAa BHU3HAYAJIbHI ACMEKTH MPOOIEM, IO
JIOCTIKYIOTCS, BMIHHS, 1110 BaKIIMBO, apI'yMEHTOBAHO BiJICTOIOBATH BIIACHI IO3HILIT, 3aCBiA4YE Te,
10 HAYKOBMH 1 eAAroriyHuil TepeH IL.T. Boraua 3peai3yBaBcCs CIIOBHA.

Axkanemik ILI'. Borau i cporoasi 3aJumiaeTbcs BUJIATHUM IPEICTABHUKOM YKPaiHCHKOT
(bisionoriyHoOi WKONK, BiH € SCKPABOIO, CUJILHOK, HEMEPECiyHow ocobucricTio. CBiTna nam’sth
npo Ilerpa FpnropOBan boraua 1 csoro;[m 36€plra€TBCH y Uepkacax, y cepusx BCiX THX, XTO 3HaB
1 mpaifoBaB 3 HuM. Hexail B KUTTI HOro y4HIB 1 KOJICI NEPeBaXaTUMYTh JHHHH, CIIOBHEHI
11000B’10, BIPOIO 1 HATIIEIO.
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CuopsiMmoBaHa MOAYJsIlisi HUKJIIYHUMH o0JiiroMepaMu (eHOJIiB aKTHUBHOCTI
€HEPro3ajie’KHUX KATIOH-TPAHCIOPTYBAJIBHUX CHCTEM TIJIaJIeHbKOM’SI30BOI
KJIITHHHI

Kocmepin C.O.
IacTutyT Gioximii iM. O.B.IMammanina HAH Ykpainu, kinet@biochem.kiev.ua

[Tix yac meHapHO! JOMOBIJ, MPHUCBSUEHIN Mam’ATi BUAATHUX YKPaiHCBKUX Oi0(]i3uKiB
akanemikiB HAH Vxkpainu II.I.boraua ta M.®D.llly6u, Oyayre mnpoaeMOHCTpoBaHi BHOpaHi
pesynbratd  TpaHcauciumuiinapHoro  («bIOGISMYHA  XIMIS» +  «bBIOXIMIA» — +
«CYITPAMOJIEKYJISIPHA XIMISl») BuBueHHs cniiBpoOiTHHKaMu Biaainy Oioximii m’sa3iB IBX Ta
ximii pocdopaniB IOX HAH VYkpainu monekymspHux ta MeMOpanHuX mexaHi3miB ATP-3anexnoi
perynanii kouueHtpauii ioHiB Ca B riageHbkom’si3oBux kiituHax (I'MK) ta momymsamii i
MUKITIYHUMH OJIiroMepaMu (PEHOITIB - KaJlikcapeHaMH.

3 Touku 30py Oiodizuku Ta 6io¢pizuunoi xiMii MK sBnsie co6010 BiIKpUTY HEPIBHOBAXKHY
peuenTopHy Ca2+-3a.ne>I<Hy TEH30€JICKTPOXIMIUHY 130TepMiuHy cuctemy. s Hei, CTOCOBHO
BHYTPIIIHHOKJIITUHHOTO KaJbI[IEBOTO TOMEOCTa3y, MpHUTAMaHHI, 30KpeMa, TakKi BJIACTHBOCTI:
KOOIICPATUBHICTh, HENHIHHICTD, HEATUTUBHICTh, CIHEPTICTUYHICTh, HASSBHICTh MEPEXi MMO3UTUBHUX
1 HETaTUBHUX 3BOPOTHUX 3B’A3KIB, a TaKOX SBUIIE “TpajieHTy cropigHeHocTi” no ioHiB Ca y
BUIMAJKy  MEMOpPaHO3B S3aHUX  EHEPro3aJeKHUX Ca2+-TpchnopTyBanLHHx cucrem. 3
(byHaaMeHTalbHOI TOYKU 30pY IMEPCIEKTHBHUM € KOMIUIEKCHE TpPAHCIUCLMILIIHApDHE BHBUYEHHS
6io¢izukoximiuanx BiactuBocTeir 'MK, 3’scyBaHHS 10HHHX, MOJEKYSIpHUX 1 MeMOpaHHHX
MEXaHI3MIB PEryJslii KOHIIEHTpaIil Ca®" B Hux. ATP-rizponazni cucremu (sK Ca’*-
TPaHCIIOPTYBalbHI MEMOpaHO3B’s3aHl, TaK 1 CKOPOTIMBUX TMPOTEiHIB) 3aiiHI y KOHTPOJII
YHIKQJIbHOTO 3arajibHOO10JIOTIYHOTO (PeHOMEHY — CIPsDKEHHS 30Yy/KEHHS Ta CKopodeHHs. Tomy
HaraJbHUM € MOIIYK HHU3bKOMOJIEKYJIIPHUX OOOpOTHHUX e(eKTOopiB (1Hri0ITOpIB, aKTUBATOPIB) —
CEJIEKTUBHUX Ta JIOCTaTHbO a(iHHUX (Keft=10°-10° M) peryasTopiB MEMOpPaHO3B’ I3aHUX Ca?*-
Tpa"cnoptyBanbHUX ATP-rinpona3 Ta ATP-rizponazu cKOpoTIMBUX IPOTEIHIB.

VY nonoBiai MIaHyeThCs 3pOOUTH aKIEeHT Ha HAacTynmHuX nmuTtaHHsax: 1.ATP-rigpomnasu 'MK
(Ha mpuKIaal MIOMETpis) — KIIIOUOBI €H3UMH, SKI KOHTPOIIOIOTH CHPSDKEHHS 30Yy/KEHHS Ta
ckopoueHHs; 2.Kamikc[4]apenu Ta crpsiMmoBaHa MOIyJsAwiss HUMHM akTHMBHOCTI ATP-rizponasnux
CUCTEM Ta KaJbIIEBOIO roMeocTa3y B miouuTtax. MoBa Oyne iTH, 30kpema, 3a e(peKTOpHUI BILJIUB
BI/I62paHI/IX kamikc[4]apeniB (C-90, C-956, C-97, C-99, C-107, xankoHBMICHI KaliKcapeHu) Ha
Mg“", ATP-3aneskHi  KambIlieBi MOMIM TIa3MaTUYHOI MeMOpaHM (TalCHTrapriHHedyT/IHBa) Ta
CapKOIUIa3MaTUYHOTO PETUKYIyMYy (TallCUrapriHu4yTinuBa), Mg2+,ATP-38.J'Ie)KHy HaTpi€EBY MOMITY
nnasMatuuEoi MeMmOpanu, Ca“ -yHimoprep Ta Ca®*-H"-06MinHnK MmiToxoHpiit, ATP-rigponasy
cyodpparmenTy-1 Mio3WHy, a TakoX Ha aHIOHHY HPOHMKHICTh Oimapy (Ha HPUKIAAl IITY4YHOT
riackoi (ocdomninigHoi MeMOpaHu).

[Ipyu mnpoBeneHHI AOCHIAIB BHUKOPUCTOBYBAJIM HACTYIMHI METOJM: - IpernapaTuBHOI Ta
aHaMITUYHOI Ol0XiMii, O10XIMIYHOI MEMOpPAHOJOTIi, €H3UMOJIOTii, 130TOMHOI TEXHIKH (45Ca2+),
(OTOH-KOpPENALIHHOI CIIeKTpOocKomii, crekTpodoToMeTpii, CrHeKTpodIyopuMeTpii, MPOTOKOBOI
UTO(QIyOpUMETpii, CBITIOBOI, EJIEKTPOHHOI Ta KOH(OKaIbHOI MIKPOCKOMii, KOMII IOTEPHOIO
JOKIHT-MOJICTIIOBAaHHS Ta MOJEKYJSIpHOI OUHAMiK{, XiMiyHOI Ta 0ioXiMiYyHOi KIHETHKH,
MaTeMaTUYHOTO MOJeNoBaHHs Ta ctatuctudHoro aHami3zy (IBX HAHY); - opraniunoro cunTesy,
SMP, indppayepBonoi cniekrpockomnii, OPBEPX Tta monekynspaoro moaemtoBants (I0X HAHY).
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MakcumajibHa ajanTamiiiHa 3JaTHICTh MITOXOHJAPIH ANMHAPHUX KJIITHH
MiIIUTYHKOBOI 3271034

Manwko B.B., binonoza O.0., Manvxo b.O.

JIbBIBCHKHMI  HaliOHAIBHUN  yHiBepcuTeT iMeHi IBama @panka, Vvolodymyr.manko@Inu.edu.ua,
sidorova.olha@Inu.edu.ua, bohdan.manko@Inu.edu.ua

OpHuM 3 cnoco0iB OLIHKK (YHKIIOHAJIHHOTO CTaHy MITOXOHJIpIA € BU3HAUCHHS iXHBOT
MaKCHUMaJIbHOI HIBHJKOCTI pO3’€JHAHOTO JAMXaHHA. AJle BUKOPUCTAHHA MaKCUMAaJIbHOI LIBUAKOCTI
IPOTOHO(OP-CTUMYJILOBAHOTO JIMXAaHHSA HE € cTaHgapTu3oBaHe. Cama KOMIIEHCATOpHA peakIis
JTUXaTBHOTO JIAHITIOTa MITOXOHAPINA 3aJeKHUTh BiJl BEIMKOI KUTBKOCTI YHMHHHKIB — JIOCTYITHOCTI
cyoctpariB  okucHenHsa, HAJl, ®AJl, AJD Tomo. I, HapemTi, MakcUMallbHa IIBUAKICTH
PO3’€IHAHOTO JIMXAHHS € HEEAUHHUM IapaMeTpoM, SIKHUH MOXKEe OXapaKTepu3yBaTH 1€ JAUXaHHSL.
MeTor OCHiKeHHST 0y10 PO3pOOHUTH Ta CHCTEMATH3yBaTH METOIMU JIOCHIDKCHHS aJanTarliiftHol
3ATHOCTI MITOXOHJPi MaHKpeaTHYHHX anuHyciB. Js KOMIUIEKCHOI OIIHKM (yHKIIOHAJIBHOT
3IaTHOCTI MITOXOH/IPii MaHKPEAIUTIB MM BU3HAUMIIN KUJIbKA MapaMeTpiB.

MakcuMaibHy IIBHAKICTh PO3’€AHAHOI0 JUXAHHSA BU3HAYAIM Y KO)KHOMY €KCIIEpUMEHTI
He3anexHo Bix koHueHtpanii FCCP. BcranoBieHo, M0 MakCHMajibHY IIBHIKICTH PO3’€THAHOTO
JMUXaHHA CYTTEBO 30UIBIIYBAIM Taki CyOCTpaTH OKHCHEHHS Ha TJIi TIIOKO3H, SK TIyTaMiH,
1300MTpar, Majar, IUMETHJI-0-KeTOrNyTapaT 4Yd MOHOMETHICYKIMHAT, aje He mipyBaT, o-
KETOTJIyTapar 4u CyKIMHAT. BogHOYAC, alleTHIIXOJIiH 1 XOJICIMCTOKIHIH 301IbITYBAH MAKCUMAITbHY
HIBUJIKICTh P03’ €IHAHOTO JUXAHHS 33 HASBHOCTI Y CEPEJOBHINI MipyBaTy (KpiM TJIFOKO3H), ajie He
[JIyTaMiHy, AUMETHII-0-KETOTJIyTapaTy Y4 MOHOMETHIICYKIIMHATY.

Ontumanbny koHuenTpaunio FCCP BcraHOBIIOBaNM SIK CEpeAHbOAPU(PMETHYHE 3HAUYCHHS
koHueHTpauii FCCP, 3a sikoi 1 peecTpyBaau MakCUMallbHY HIBUAKICTh TUXaHHs. BusiBuiocs, 1o
ontumanbHa KoHueHTpawiss FCCP 30inblryeTbcsi, KON y CEpPEeJOBMII HasiBHI, KPIM IJIIOKO3H,
[JIyTaMiH, MIpyBaT YK iXHS CyMilll, a TAaKOX JUMETHI-0-KeTOrJyTapaT Y MOHOMETHJICYKIMHAT.
Lle#t mapameTp xapaKkTepu3ye, OUEBUIHO, CTIHKICTh OKUCHHUX MTPOLIECIB.

IIpuckopennss i cnoBinbHeHHss FCCP-cTuMyJ/IbOBAHOIO AMXaHHS pO3paxyBalM SK
KoeQillieHT @ pIBHSHHS IIBUIKOCTI 1uxaHHs y 4aci V(t) = at + Vo. Ilpuckopennss FCCP-
CTUMYJIbOBAHOT'O JIMXaHHS 32 OKMCHEHHS Mailke BCiX cyOcTpaTiB (aje He INIyTaMmiHy) BHUSBHIIOCS
3Ha4HO BUIMM Ticasi BHeceHHs FCCP y konmnentparii 1,5 MKMoab/1, HiX y KoHIeHTparii 0,5
Mkmonb/n. [licns BHecenns 0,5 mxmons/n FCCP 1 3a oOkucHeHHS Mamaty i JAMMETHII-0-
KETOTJIyTapary BOHO OyJI0 3HAQYHO BWINUM, HDXK 32 OKHCHEHHS TIIOKO3HW, a Micis BHeceHHs 1,5
MkMonb/1 FCCP — numie 3a OKMCHEHHS AMMETWUI-o-KeTornayrapaTy. CHOBUIBHEHHS IUXaHHS
BHacnigok aii FCCP B konuentpanii 0,5 MKMOJB/JI CyTTEBO 30UIBLIYBANOCS y pa3i OKUCHEHHS
MaJlaTy Ta 130LUTpaTy, a B KOHIEeHTpauii 1,5 MKMOJIb/JI — KOJTM OKUCHIOBAJIUCS TIIIOKO3a, MipyBar i
MOHOMETWJICYKITMHAT. KoM OKWCHIOBaBCS TIyTaMiH 1 JUMETHI-0-KETOTJyTapaT, BOHO He
3MiHIOBajoCs 32 000X koHIeHTpaisx FCCP.

3BOpOTHHIT 3B'SI30K MK IIBHAKICTIO AWUXaHHSA i piBHEM MeMOpPaHHOro NOTeHUiaay
MiToXOH/Apil. BecTaHOBIIEHO, IO YMM HMYKYE 3HAYEHHS MEMOPaHHOIrO MOTEHIIaly MITOXOHJpIH,
TUM BUIIA MBUAKICTH AMXAHHS, a CTYMIHb LbOTO 3B’S3KY 3aJIEKHUTh B CyOCTpaTiB OKMCHEHHS.
HaiicyTTeBime 30iIblIeHHS IIBUIKOCTI JMXaHHA 3apeecTPOBAHO 3a HASBHOCTI Yy CepeloBHILI
CyMIiII TJIyTaMiHy, pyBaTy 1 TJIFOKO3H. 32 OKHCHEHHSI MOHOMETWJICYKIIMHATY MIBUAKICTh TUXAHHS
noyrHaia 301IbIIYBAaTUCS, KOJTU MeMOpaHHHM MOTEHI1al MITOXOHJpPIH 3MEHIITyBaBcs OibIIe, HIkK
y JIBidi.

OTxe, HaBeeHI BHUIIE MapaMeTpu poO3’€THAHOTO JMXaHHS Jal0Th 3MOTY OLIHUTH pi3HI
aCMeKTH MaKCHMAaJIbHOI aJlanTaiiifHol 3JaTHOCTI MITOXOHIPIM, sIKa BU3HAYAETHCS, OUYEBUIAHO, HE
JUIIEe KOMIIOHEHTAaMH JUXaJbHOTO JIAHIIOTa YH EH3MMAaTHYHUM KOMIUIEKCOM Y MAaTpHUKCI
MITOXOHJApIH, a W HasABHICTIO TPAHCHOPTEPIB y IUIA3MATUYHIA MeMOpaHi, EH3UMATUYHUMHU
MIPOIIECaMH Y ITUTO30JI1 1 CHTHAJIbHUMH CUCTEMaMH Y KIIITHHI.
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Hanopo3mipni martepiajium  SIK MOAYJATOPH  CKOPOYYBAJBHOI  (PyHKUIIl
rJIaJIecHbKUX M’A13iB IIVTYHKOBO-KMIIIKOBOI'0 TPAKTY

Huméanwk O.B.%, Haymenko A.M*., Jlasuooscora T.JL"

'KuiBchkuil HalioHAMbHUI yHiBepcutet imeHi Tapaca llleByenka, [HCTHTYT BHCOKMX TEXHOJOTiH, e-mail
otsymbal@bigmir.net

CyyacHl TEXHOJIOTil y MEOWIIMHI Ta PI3HUX Taly3sX HPOMHUCIOBOCTI TMepeadadaroTh
IHTEHCUBHY PO3pOOKY Ta BIPOBAKEHHS HAHOPO3MIPHHUX MaTepiaiiB: 1i KCEHOOIOTUKU € YaCTHHOIO
AQHTPOIIOT€HHOI'0 BIUIMBY Ha JKMB1 CUCTEMH, a TAaKOX HAJA3BUYAHO MNEPCHEKTUBHOIO OCHOBOIO IS
CTBOPEHHS JIIKAPCHKUX 3aCO0IB 1 MPOJYKTIB MEIUYHOTO IPHU3HAYCHHS HOBOTO IOKOJIHHS. Y
3B’S3KYy 3 UM, OJHIEI0 3 HAWOUIbII BAXIMBUX 1 aKTyaIbHMX 3a]a4 Cy4acHOi O010(i3uku €
BCTAHOBJICHHS 3aKOHOMIPHOCTEH 1 MEXaHi3MiB Jii HAHOPO3MIPHHUX MaTepiasliB Ha (yHKIIOHYBaHHS
BHYTPILIHIX OPraHiB, 30KpeMa IN1aJJeHbKUX M’s31B IUTYHKOBO-KUIIKOBOTO TPAKTY.

VY poboTi mpeacTaBieHi pe3ynbTaTH KOMITICKCHHX (13 3aIy9e€HHSIM CYKYITHOCTI METOJUYIHUX
migxoaiB iN VItro Ta in Viv0) mocCHigKeHb 3aKOHOMIPHOCTEW 1 MeXaHi3MiB il HaHOPO3MIpHHX
marepianiB (HaHoyacTUHOK TiO; Ta OKpeMux Kamikc[4]apeHiB — iHTiOITOPIB CHCTEM NEPBUHHOIO
AKTUBHOTO TPaHCHOPTY IUJIa3MaTH4YHOI MeMOpaHM) Ha BiclepalbHi TIJIaJeHbKI M’s3U. Yci
eKCIEePUMEHTH Ha LIypax MPOBOIMIUCH 13 JOTPUMAHHSIM BHUMOT YHHHOTO 3aKOHOJABCTBA Ta HOPM
010€THKH.

Bcranosneno, mo Hanomatepian TiO; 10303aeXHO 3MiHIOE MEXaHOKIHETHYHI ITapaMeTpu
CIIOHTaHHUX 1 BHKIMKAHUX CKOpPOYEHb KUIBLEBUX IJIaJIeHbKUX M’531B HUTyHKY. [lomepenne
6110KyBaHHs noTeHIiankepoBanux Ca’*-kananis D-600 y sHauniii Mipi ycyBae akTHBAIIHHMIT eekT
BHUCOKUMHU KOHIIeHTpalisMu Ti0O, aneTUiIxoniHoBUX ckopouyeHb. Ti0, He 3MiHI0€ MOO1Ti3allii0 10HIB
Ca* 3 CapKOIUIa3MaTUYHOTO PETUKYIYMY MIOLUTIB NUTYHKY. BusiBneno, mo O10KyBaHHS poOOTH
JUXaTBHOTO JIAHIIOTa MITOXOHpiH ycyBae edektu TiO, Ha aleTHIXOTIH-BUKIMKAHI CKOPOYCHHS
M’s31B IUTYHKY. BCTaHOBIIEHO, 1110 MTPH IHTparacTpajbHOMY BBEJICHHI IN VIVO IiypaM HaHOMaTepial
TiO, npoHuKae y TKaHUHM 1 B 3HaYHIH KUIBKOCT1 HAKOMTUYYETHCS Y TIaJJ€HBKUX M’s3aX LIUTYHKOBO-
KHUIIKOBOTO TPakTy; TaKOX 3a LHMX YMOB HaHOYacTUHKM Ti02 3MIHIOIOTH MEXaHOKIHETHYHI
napaMeTpH CIIOHTAHHOI Ta BUKIIMKAHOI CKOPOUYYBaJIbHOI aKTUBHOCTI LIUX M’SI31B.

ITokazaHo, mo kanikc[4]aperu — inribiTopn Na* K -ATda3n nnasmarinasoi mem6pann (C-
99 i C-107) B ymoBax mii in Vitr0 MOAYIIOIOTH CKOPOYYBalbHY aKTHBHICTh TJIaJCHBKHX M’S3iB
IUTYHKY 1 TOBCTOT'O KHIIEYHUKY, NEPEBAXHO BIATBOPIOIOUM €(eKTH 1HTi0ITopa HATpi€BOI MOMIU
yabainy. Brim, B yMmoBax monepeanboro 6mokysanns Na*,K'-AT®asu yabainom kanikc[4]apen C-
99 cnpuuuHs€e CyTTEBE MPUTHIYEHHS (Pa3HOTO 1 301IBIIIEHHS TOHIYHOTO KOMIIOHEHTA BUKIJIMKAHUX
alleTUIXOJMIHOM CKOpPOYEeHb, a TaKOXX 3HI)KEHHS HOPMOBAHOI MAaKCHUMAlbHOI IIBUAKOCTI
po3ciabnenns. Bcranosneno, mo kaimikc[4]apen C-107 36epirae c¢Boi IHTIOITOpHI SKOCTI IIOJO
Na’,K*-AT®-a3u B yMOBax LilICHOrO OpraHi3my.

BuBueno 3akoHOMIpHOCTI Aii Kauikc[4]apeHiB — 1HTIOITOPIB KaJbII€BOI TMOMIHU
iazmMatuaHoi MmemOpanu (C-90 ta C-716) Ha BicuepasibHi riaeHbki M s34, OJiepKaHe y BUNAIKY
nepeaiHKyOarrii TIaIeHbKOM SI30BUX TpernapariB mioMmeTpis 3 kaiikc[4]apenom C-90 BiporigHe
3HWKEHHS HOPMOBAHOI MAaKCHMAJIbHOI HIBHJIKOCTI PO3CJIA0JIEHHs] CHOHTaHHUX 1 BHMKJIMKAHUX
OKCUTOLIMHOM CKOPOYEeHb MHMOBIPHO TOB’s3aHE 31 CHPSIMOBAaHUM IHTIOYBaHHSIM Ca®*-mommu
IU1a3MaTU4HOI MeMOpaHu. JIOCHiPKEHHAMH 13 BUKOPHCTAaHHIM OJI0OKaTopa CUHTa3 OKCHIy a30Ty L-
NAME noxka3zano, mo OsokyBaHHS cuHTe3y NO npu3BOAUTH 1O YCYHEHHS IHTIOyBaHHS SIK
CTIIOHTaHHHUX, TAK 1 BUKJIMKaHUX CKOPOYEHb ITIaIEHbKUX M s31B MIOMETpis Mif Ji€r0 Kaiikc[4]apeny
C-90.

PesynbraTi BHBUEHHS 3aKOHOMIPHOCTEH Ta MeXaHI3MiB [ii HAaHOPO3MIPHUX MaTepiaiB
MOXXYTh OYyTH KOPHUCHUMH I TMOAATBIINX (PAapMaKOJOTIYHUX 1 TOKCHKOJIOTIYHHMX JOCTIIHKCHbB, a
TaKOX y Bunajaky Hanomarepiany TiO; - i po3poOKu caHiTapHUX HOPM HOTO BUKOPHCTAHHS.
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PO311JI 1. BIO®I3UKA KJIITUHHA

Molecular mechanisms of AMPA receptors regulation in chronic pain
Voitenko N.V.
Department of Sensory Signaling, Bogomoletz Institute of Physiology, Kiev, Ukraine, nana@biph.kiev.ua

AMPA receptors (AMPARS) are widely expressed in the brain, spinal cord and periphery.
These receptors are critically involved in activity-dependent synaptic transmission and changes in
their functioning are causally linked to multiple neuropathologies in the central nervous system
(CNS). In adult mammalian CNS, most AMPARs have low Ca2+ permeability because GIuR2
subunit is fully edited throughout development and widely expressed. We reported recently that
AMPAR subunit GIuR2 is internalized in dorsal horn neurons of the spinal cord during the
maintenance period of Complete Freund’s Adjuvant (CFA)-induced persistent inflammatory pain.
This internalization depends on spinal cord dorsal horn (DH) protein kinase C a (PKCa) activation
and is causally linked to pain hypersensitivity during the maintenance period of persistent
inflammatory pain. We have also shown that CFA-induced inflammation causes an increase in
functional expression of extrasynaptic AMPARSs in rat substantia gelatinisa neurons during the
maintenance rather than development of persistent pain. This increase, revealed as a significant
enhancement of AMPA-induced membrane currents and [Ca2+]i transients, was observed only in
neurons characterized by an intrinsic tonic firing properties; whereas no changes were observed in
neurons exhibiting a strong adaptation. The increase was also accompanied by an enhancement of
surface GIuR1 expression and of the total amount of cobalt-positive neurons indicating an increase
in a pool of GluR2-lacking AMPARs in extrasynaptic plasma membrane. Our recent results show
that PKCa inhibition by AS ODN (intrathecal administration) attenuates CFA-induced increases in
the calcium permeability of synaptic AMPA receptors in the superficial dorsal horn neurons.
Concomitantly, such inhibition resulted in major anti-hyperalgesic effects, suggesting that PKCa
plays a major pronociceptive role in chronic pain states. Taken together, the results provide direct
evidence linking dorsal horn PKCa to pain perception and suggest that it may offer a specific
molecular target for the treatment of pain.

Supported by NASU Biotechnology Grant.

Bci excnepumenmu Ha meapuHux npo8oOUIUCH 3 OOMPUMAHHAM GUMO2 YUHHO2O 3AKOHOOABCMBA MA
HOpM bOioemuKu
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Detectors or intensity encoders: spinal projection neurons play distinct roles in
nociception

Belan P.V.

Department of Molecular Biophysics, Bogomoletz Institute of Physiology, Kiev, Ukraine,
pasha@biph.kiev.ua

Spinal lamina | projection neurons (PNs) relay peripheral nociceptive inputs to the
supraspinal pain processing centers. Yet, the principle of signal encoding by population of these
neurons is poorly understood. Here, using an intact spinal cord preparation we identified two groups
of nociceptive-processing PNs with distinct input-output characteristics. The vast majority of
neurons receive a few nociceptive C-fiber inputs, generate one spike, and function as painful
stimulus detectors. However, 69% of action potentials in the entire PN population originated from a
small fraction of high-output neurons (19%). These receive a large number of direct Ad and C fiber
inputs, generate intrinsic bursts and efficiently integrate network activity via NMDA-receptor-
dependent mechanisms. The high-output PNs gradually encode the intensity of nociceptive input
into the number of generated spikes. Thus, two groups of PNs, detectors and intensity encoders,
play principally different roles in nociception.

Supported by NASU Nanotechnology Grant.

Bci excnepumenmu Ha meapuHux npo8oOUIUCH 3 OOMPUMAHHAM GUMO2 YUHHO2O 3AKOHOOABCMBA MA
HOpM bOioemuku
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JAucyHKIig riageHbKUX M's13iB C€40BOr0 MixXypa: NPpUYNHH i HACTIAKH
LIysA AM.
IactutyT (izionorii im. O.0. boromoseist HAH Vkpaiuu, yshuba@biph.kiev.ua

Herpumanns cedi BHAcliJOK MOpPYyIIEHb (YHKIT CEYOBOrO Mixypa € MOLIMPEHOI0
npo0sieMoro, gKa y Tii 4 1HIIN Mipi 3a4inae 61 30% 10pociioro HacelaeHHs 1 3HAYHO MOTipIIye
AKICTB KUTTS. Lli mOpYIIeHHs MOXYTh BUHHKATHU SIK y IPOIIECi IPUPOJHBOTO CTAPIHHSA JIOAUHH, TaK
1 OyTu HacliJIKOM 0araTbOX 3aXBOPIOBaHb, BKIIOUAIOYM TaKi MOIIMPEHI K MHOXHUHHUN CKJIEPO3,
niabert i pak. B 3anexHOCTI BiJl TOTO, SIKI IPUYUHH JIGKHUTH B OCHOBI TUC(YHKIIIT CEH4OBOro Mixypa
(JAICM) — BiOXwiICHHS y HEPBOBIH peryssllii, 3MIHU CKOPOTIMBOCTI TJIAJIEHBKUX M'SI31B JAETpy30pa
(I'M/), abo sKich HEBCTAHOBIIEHI (haKTOPH TOBOPSTH Mpo Te, o J{CM mae HeliporeHHy, MiOT€HHY
abo imiomatuyHy mpupony. HesBakaroun Ha MHOXKUHHICTBH eriojorii JICM, Meronu ii kopekiii,
0COOJIMBO y BUMAJIKY, KOJIM BOHA MPOSBISIETHCS Y HAAMIPHINA CKOPOTIMBOCTI MiXypa, 3BOJIATHCS 110
BUKOPHUCTAHHS AQHTAroHICTIB MyCKapuHOBHX aneTuixoniHoBux (AX) peuentopiB (MAXP), ski €
OoCHOBHMMH 30ymmuBuMu pernentopamu ['MJI, a cam AX — OCHOBHUM 30yIJIUBUM MEIiaTOPOM,
BUBIJIbHIOBAHUM I1apaCUMIATUYHUMK HEPBOBUMH 3aKiHUEHHSIMU. BHKOpHUCTaHHS aHTaroHICTIB
MAXP 3a3Buuail TOB'sA3aHE 13 HU3KOI MMOOIYHMX eQeKTiB, aje BiJCYTHICTh MAHUX IIOJO
KOHKPETHHX MOJEKYJISIpHUX MeXaHI3MIB Ui Outbmiocti Bumankie JICM moku He J03BOIIsiE
imeHTu(iKyBaTH JOJATKOBI TEpanmeBTHYHI MilIeHi. Y CBOIX MOCHIIKEHHSX MU 30CEpeNMInCs Ha
BU3HAYEHHI MOJIEKYIsIpHUX MexaHi3MmiB JICM, mnoB'si3aHOi 3 JABOMa BaXKUMHU IaTOJIOTIAIMH —
niaberom I Tumy Ta pakom cedoBoro Mmixypa. JlochimkeHHs mpoBomiM Ha mpenapartax ['MJ]
CEYOBOr0 MiXypa IIypiB, y SIKUX 1HAYKyBanu AiadeT | Tumy 3 AOMOMOrow CTPEnTO30TOLHMHY —
CIOJYKH, TOKCHUYHOI [0 I1HCYJIH-IPOAYKYIOUMX O€Ta-KJIITHH, a00 pak Ce4oBOTO Mixypa 3
JIOTIOMOT'0I0 BiJIOMOTO YpOTEJiaIbHOTO KaHIIEpOreHY, KOMIIOHEHTa TIOTIOHOBOTO AuMy — N-OyTui-
N-(4-rigpokcubyTin)-HiTpo3aminy (BBH). Hamri gaHi nokasyroTs, 1110 npu xiadeTi, 0COOIMBO KOJIH
BiH YCKJIQJHS€ETHCS LUCTUTOM, ICTOTHMH BHECOK y TOCHJIEHHS XOJIHEPTiYHOIO KOMIIOHEHTY
CKOpOYEHHsI poOUTh 3HMKEHHsI Jierpadauii meniatopa amnerunxoiiHecrepa3or (AXE), ske moxe
OyTH HacJiKOM METa0OJIYHOro amujao3y. Y BHIAIKy PaKy CEYOBOTO MIXypa CIOCTEpIraeThCs
3HIDKEHHSI CIIOHTAHHOI CKOpOYYBajbHOI akTuBHOCTI ['MJI, 3MEHIIEHHS XOJIHEPriYHOIro
KOMIIOHEHTY CKOpPOYEHb, BUKJIMKAHUX EJNEKTPUYHOIO CTUMYJISLIEI0, Ta 3MIHM Y CKOPOUYEHHSX,
noB'si3aHuX 13 akTuBaieto kationHux TRPV1, TRPV4 1 kamieBoro BK kanamni. ¥ momnosiai OyayTh
NPUBE/ICH] BIIMOBI/IHI €KCIIEPUMEHTANbHI JI0OKa3H Ta 3p00JIeH] BUCHOBKH, SIK 11€ MOXKE MTO3HAYUTHUCS
Ha cumnromaTuii JJCM, nos'si3aHOr0 3 IMMU 3aXBOPIOBAaHHIMH.
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3MiHa eJIEKTPOKIHETHYHUX Ta OCMOTHYHHUX BJIACTHBOCTEH ePUTPOLHUTIB NPH il
rpamMinuauny S

bepecm B.I1., Ciuescvka JI.B., /[acencsa O.A., Comnixos A.A., ’Kueanosa H.M.

XapkiBcbkuii HallioHaTbHAUN yHiBepcuTeT iMeHi B.H.Kapaszina

[TogonaHHs 3pOCTarOyd0i PE3UCTEHTHOCTI MIKPOOPTaHi3MiB JI0 aHTHOIOTHKIB € TJIOOATBHOIO
npoOJIeMOI0  TOCTaHTUOIOTUKOBOI  A00M. ['paminuauH S HalmeXUTh 10 HPOTHMIKPOOHHUX
MEMOPaHOAKTUBHHUX TMENTHUIIB, CTIHKICTh /0 SKUX PO3BUBAETHCS BKPail IMOBUIBHO, 1 3 SKUMH
OB’ S3YIOTh IMOJOJAHHSA aHTHOIOTHKOBOI pe3ucTeHTHOCTI. GS BUsBISIC MHUPOKY O10JOTIYHY
AKTUBHICTB: MOJABJISIFOYN TPAMITIO3UTHBHI i claOKille, rpaMHETaTHUBHI OakTepii Ta rpubu, y TOl xe
yac BiH 3ryOHO BIUIMBA€ HA KJIITUHU OpraHi3My xas3siiHa H TOMY 3aCTOCOBYETHCS y MEIUIIMHI JIUIIIE
30BHIIIHBO. He icHye WiTKOro po3yMiHHSI MeXaHi3My Horo Oiosoridnoi akTuBHOCTI. Kpim Toro,
OUTBIITICTL pe3yibTaTiB, Oylo oTpumaHo JuIsi B3aemomii GS 3 MomenbHUMH MEMOpaHHUMHU
cUCTEeMaMH, JIMIIE KiJbKa JOCIIKEeHb MpUCBAYeHO B3aemoaii GS 13 npupogHUMH MeMOpaHaMH Ta
krituHamMu.  [lis GS gk aHTHOioTMKa TONMATaE B TOPYIIGHHI CTPYKTypu Ta (QyHKIT
nuToraazMatuyHoi MemOpanu [1]. OcHoBHoro MimeHHio GS e mimigauit Oimap. GS kpaiie
3B’A3Y€THCS 13 HETATUBHO 3apsA/KCHUMH JIIIJaMH, HDK 3 IBITTEPIOHHUMH a00 He3apsIKEHUMU
dodedo- i raikomininamu [2]. BOynoByBaHHs B Oilap CynpoBOPKYETHCS BUTOHYCHHSIM MEMOpaHH
[3]. IcHye Hey3romkeHiCTh HAyKOBUX YSBJICHb LIOMO0 JOKalizamii Ta opieHtauii GS B minigHOMY
Oimapi memOpanu [4, 5]. IlinBumieHuit piBeHb XosecTepuHy npurHidye GS-iHIyKOBaHUI BHTOK
dryopecrieHTHOTO OapBHUKA 13 (PochaTHAMIKOTIHOBUX BE3UKYII 1 TIOMITHO 3HIKYE CIOPITHEHICTH
GS ta itoro ananoriB 10 MeMOpaH. GS € gocTaTHRO Hecrnenuu(iuHUM Yy CBOIH 1ii 1 Ma€ BUCOKHUH
CTYIiHb T€MOJITUYHOI aKTHBHOCTI.

MeTonamMu  CBITIIOPO3CiOBaHHS, MPOTOYHOI HUTOMETpii Ta MikpoenekTpodopesy Oyio
BUBYEHO BIUIUB MIKPOMOJISIPHUX KOHLEHTpAIi rpaMiliuInHy S Ha KIHETUKY reMOoJIi3y, po3Moaii 3a
00’eMOM, BEIMUMHY MOTEHIIIaly TPOOOI0 Ta J3eTa-MOTEHI1a] EpUTPOLIUTIB 3J0POBUX JIOHOPIB.

VYV xoHuentpanisx (2-15) MkM/a rpaMminuaMH S 3MIHIOE€ CTIMKICTh E€PUTPOLMTIB 10
KHCJIOTHOTO TeMoJIi3y, OLIbIl KOHIEHTpalli MOJINenTUy BUIMKaOTh remMoini3. CrocrepiraeTbest
30UIBIIEHHS] MOJAJIBHOTO 00’€My MOMYJSALii €pUTPOLUTIB MpPH MONepefHidl 1HKyOarii KIiTUH 3
TaKUMH K KOHLEHTpALisIMU TpaMilUANHY, MAaKCUMaJbHUN 3CYB BiJ3Hau€HO NMpH 15 XBUIMHHIN
1HKyOauii. EnekTpokiHeTH4YHa pyXJIUBICTh Ta OBEPXHEBUH 3aps] MEMOpaHU €pPUTPOLIUTIB JIHIMHO
3HWXKYETbCS 31 30UIBIIEHHSAM KOHIEHTpaLli rpaMiluAuHy S, 1el MpoLec TaKoX € 3aJe)KHHUM Bl
yacy npe-iHKyoOarii.

KineTnani 0coOMmMBOCTI croCTepeXyBaHUX e(eKTiB TpaMillauHy S CBiqYaTh TPO KiIbKa
CTYINEHEBUI MeXaHi3M 3B’s3yBaHHs NENTUIy 3 MeMOpaHamu epurpouuTiB. ITouarkoBa ancopOris Ha
ClaJIOBHX KUCJIOTaX 1 HAKOITMYEHHsI MOJIMNENTUAY y puMeMOpaHHii 001acTi nepeaytoTh BOyJI0BYBaHHIO
rpaMinuauHy y Jimiaauid Oimap. OdeBHIHA 3MiHA TOBEPXHEBOIO 3apsay KIITHH NPH B3aeMopil i3
KaTiOHHUM  TENTHAOM CYNPOBOKYETHCS HEMOHOTOHHHMMH 3MiHAMM  OCMOTHUYHOI  IOBEIIHKU
eputpoumTiB. [lpumyckaemo, 1m0 Momudikamis TIIKOKATIKCY EpPUTPOIMTIB, ab0 BUKOPHUCTAHHS
KOMITJIEKCIB TpaMIlMUHY 13 TMOJIMEpaMH UM JIMJHUMU MIleIaMd COPUATUMYTh 3MEHIIEHHIO
TeMOJIITUYHOI aKTUBHOCTI IPpaMIiliUAMHY S Ta MiJBUIIEHHIO HOTO TeparneBTUYHOTO 1H/IEKCY.

1. Abraham T, Prenner EJ, Lewis RN, et al. (2014) Structure-activity relationships of the antimicrobial
peptide gramicidin S and its analogs: aqueous solubility, self-association, conformation, antimicrobial
activity and interaction with model lipid membranes. BBA, 1838(5), 1420-9.

2. Tamaki M, Harada T, Fujinuma K, et al. (2012) Polycationic gramicidin S analogues with both high
antibiotic activity and very low hemolytic activity. Chem Pharm Bull (Tokyo), 60(9), 1134-8.

3. Grage SL, Afonin S, Kara S, et al. (2016) Membrane Thinning and Thickening Induced by Membrane-
Active Amphipathic Peptides Front Cell Dev Biol, 4, 65.

4. Swierstra J, Kapoerchan V, Knijnenburg A, et al. (2016) Structure, toxicity and antibiotic activity of
gramicidin S and derivatives Eur J Clin Microbiol Infect Dis, 35(5), 763-9

5. Berditsch M, Lux H, Babii O, Afonin S, Ulrich A.S. (2016) Therapeutic Potential of Gramicidin S in the
Treatment of Root Canal Infections. Pharmaceuticals (Basel), 9, 3-8.
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biocuHTe3 Ta peryJsiTOpHa PoJib OKCHAY a30TY B MITOXOHAPIfAX IJIaJIeHbKOI0
M’s13a MaTKH

Manunoeuu I'.B., /lanunosuy FO.B.
IactutyT 6ioximii im. O.B. Ilamnanina HAH Ykpainu, danylovych@biochem kiev.ua

Oxcup a30Ty € yHIBEpCAJbHOIO CUTHAIBHOIO 1 PETYIATOPHOIO MOIEKYIOI B KJIITHHAX,
30KpeMa BILTMBAE HA CKOPOTIUBY (GYHKLIIO TTaIeHBKOTO M 513y Mmatku (miomerpis) [1-2]. I[06pe
BiOMa BaXIMBAa PONb MIiTOXOHIpiH B Mexamismax Ca?’ -CI/IFHaJ'I13aI_[11 BriM, MOXIHBICTB
6IOCI/IHT63y, roro mexanizmu Ta 3HadeHHs NO B peryssmii Ca®* TPAHCIIOPTY 1 Ol0EHEPTEeTUKHU
MITOXOHJApI MioMeTpis He 3’sicoBaHi. HaranbHMM € TakoX NOUIYK €K30T€HHUX HETOKCHYHHX
PEUYOBHH, HacaMIIepel cepe/l CYIPaMOJICKYIIPHUX MoIiheHOIbHHUX CIIONyK Kajikc[4]apeni [3], ski
0 Manu 3Mory eQeKTUBHO [iTH Ha 3a3HaueHl TPOTIECH. OTxe, METOI JOCHIKEHb OyIo
I,I[eHTI/I(blKYBaTI/I ta BUBUMTH OiocuHTe3 NO B MITOXOHIpISIX MiOMETpis, 3 HcyBaTI/I OCO6J‘II/IBOCT1
perymsimii  OKCHJIOM a30Ty Ta Kajikc[4]apeHaMH TpaHCIOPTY Ca** Tta Ca*-3amexmuoi
(G YHKITIOHATbHOT aKTHBHOCTI ITUX CYOKIIITHHHUX CTPYKTYP.

CycneHsito KIITHH BUIUIUIMA 3 MAaTKH JJAOOPAaTOPHUX LIYPIB 13 3aCTOCYBAHHAM KOJIareHa3u Ta
coeBoro iHridiTopa Tpuncuny 3a Monapaom [4]. [Ipenapar 130,1b0BaHHX MITOXOH/IPiH OfepKyBau i3
MioMmeTpist mypiB 3a gomomororo audepeHtiiiHoro neHrpudyryBanus [5]. Bei excnepumentn Ha
TBapUHAX MTPOBOIMIIKCH 3 TOTPUMAHHSAM BHMOT YAHHOTO 3aKOHO/IAaBCTBA Ta HOPM O10€THKH.

B poboTi BHKOPHCTAHO METOAM  Ja3epHOi  KOH(OKAJIBbHOI  MIKPOCKOIII,
cnekTpodayopuMerpii, MNPOTOKOBOI LUTOMETPii, (QOTOHHOI KOPENSALMIAHOI  CHEKTPOCKOIIii,
€H3UMOJIOT'11, KIHETHYHOTO Ta CTATUCTUYHOTO aHAII3Y.

I3 3acrocyBannasiMm NO-uytnuBoro ¢ayopecuentaoro 30Hay DAF-FM Tta meromonorii
KOJIOKai3amii q)nyopecueHTHHX 6apBHI/IKiB BIIEpIIe TMPOJEMOHCTPOBAHO MOXJIHBICTh cuHTE3y NO
MITOXOHJPIAIMH B KJITHMHaX MioMeTpid. POT€HOH Ta aHTUMIIMH NPUTHIYYBalIM YTBOPEHHS NO
BcraHoBIeHO, O ysBHA KOHCTaHTa Mixaemica 3a L-apriniHoM Ta KoHcTanTa axTBaii 3a Ca’*
cuaresy NO B i301p0BaHUX MlTOXOHI[pl?IX MaroTh (1)1310J10r1qu 3HavyeHHs. JloBenmeHo, 1o
npoaykuiss NO CYTTEBQ 3ANEKHUTH BiJl PIBHA iXHBOI eHepr13au11 IHr161Top KOHCTHTYTHBHHX
i3opopm NO-cunrasu Ne-nitpo-L-aprinis, 6nokarop Ca®*-yHiroprepy pyTeHieBuit depBoHmii, ioHn
Mg Ta aHTaroHiCTH KaIbMOIYJIiHY IPUTHIYYBaJIH MPOAYKIit0 NO MiTOXOHAPISIMH.

[Toxa3zaHo, 110 OKCHJ a30Ty BUKJIMKA€E MOMIPHE 3HM)KEHHS €JIEKTPUYHOrO IMOTEHIlially Ha
BHYTpIIIHIN MeMOpaHi MITOXOHJpPif, MOXJIMBO uepe3 3MEHILEHHS IHTEHCUBHOCTI OKHUCHEHHS
FADH,, a Takox 3ano6irae HabyxaHHIO OpraHen.

[IponemoHncTpoBaHo, 110 Kach[4]apeH C- 956 MPOHUKAE B MIOIUJIA3My Ta B3aEMOJIE 3
MiTOXOHApIIMU. BiH edexTuBHO npnrﬁlqye H*-Ca**-06MiHHEK BHYTPINIHBOI MITOXOHIPIaNBHOI
MeMOpanu, mocuiroe OiocuHTe3 NO mitoxoHmpismu Ta ramsmye okucHenHs NADH/FADH; B
€JIEKTPOH-TPAHCIIOPTYBAJIBLHOMY JIAHIIIO31.

L1i pe3yapTaTH BKa3ylOTh Ha BAXKJIMBY POJIb MITOXOHJIPil MIOMETPis SIK BaXKIMBOTO JKepesa
ta mimreHi aii NO. ITepcnektuBHuM € morryk MoaystopiB cuaTe3y NO cepen kamikc[4]apeHiB.

ABtopu nskytoTh akagemiky HAH Ykpainu Koctepiny C.O. 3a KoHCynbTallil Ta 3ayBa)KCHHS.

1. Buxton, I. L. O. (2004) Regulation of Uterine Function: a Biochemical Conundrum in the Regulation of
Smooth Muscle Relaxation. Mol. Pharmacol, 65,1051-1059
2. Ghimire, K., Altmann H. M., Straub A. C. & Isenberg J.S. (2017) Nitric oxide: what’s new to NO? Am. J.
Physiol. Cell. Physiol, 312, C254-C262
3. Giuliani M., Morbioli 1., Sansone F. & Casnati A. (2015) Moulding calixarenes for biomacromolecule
targeting. Chem Commun. DOI: 10.1039/C5CC05204A.
4. Mollard P., Mironneau J., Amedee T. & Mironneau C. (1986) Electrophysiological characterization of
single pregnant rat myometrial cells in short-term primary culture. Am. J. Physiol: Cell Physiology, 250,
C47-C54.
5. Kocrepun C. A., bpatkoBa H. ®., Kypckuii M. JI. (1985) Ponp capkoneMMbl W MHTOXOHIPHUH B
o0ecre4eHnH KallbIIMEeBOTr0 KOHTPOIIS paccnadnenus muomerpus. buoxumus, 50,1350 — 1361.
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MexaHi3Mi HATOTOKCUYHOI il MOXITHUX Tia30/1y HA PAKOBI KJIITHHHI

baocokuin A.Ml, Dinox H. C.l’z, Hllanau A.P. 1, I'pentox B.11. 1, Manoszuneyw C.Ml,
Ocman 'k FO.B.", Oboywax M /1. L Cmoiixa P.C. **

'JTbBiBCHKNMI HALOHATBHMIT yHIBepcHTeT iMeHi IBana dpanka, M. JIbBiB, andriy.babsky@gmail.com
luctutyT Giomorii kaituan HAH Vipainu, M. JIbsis, nataliyafiniuk@gmail.com;
stoika.rostystyslav@gmail.com

[Tomryk HOBUX €(QEKTUBHUX NPOTHUIYXJIMHHUX PEUOBHH, SKI HE MarOTh HETaTUBHUX
no0iyHNX e(eKTiB Ha HOPMabHI KIITHHH, € HAJI3BUYAWHO aKTyalbHOI MPOOJIEMOI0 CY4acHOI
O6iomeuIMHU. MeToro poOOTH OYIIO JOCIIIUTA MOXIJIMBI MEXaHi3MHU Jii HOBUX IMOXIJIHHUX Tia30Jy
Ha PaKoBi KIIITHHHU.

Y po60Ti BUKOPUCTOBYBAIU MyXJIUHHI KIiTHHY roaunu niHid U251 1 T98G rmiobmacromu,
WM793 menanomu, HL-60 rocTporo mpomienonurapaoro sieiikody ta jgiMmbpomu NK/Ly (Hemert-
Kennepa), a takox HenyxauaHi iHii HEK293 Hupkun emMOpioHa JIOJUHH Ta 130JIbOBaHI
mitoxouapii NK/Ly i meuinku. IToximni Tia3oidy BOJIOIIOTH IMHPOKHM CIIEKTPOM O10JOTTYHHX
e(eKTiB, KOpUCHUX JUIs (hapMalleBTHKHU. Y JaHild poOOTI JTOCHIKYBaIN BIUIMB CUHTE30BaHUX HAMHU
HOXiTHHUX Tia3oiy, a came N-anuiboBaHOro 2-aMiHO-5-6en3mi-1,3-riazony (peuosuna 1), 8-meTui-
2-Me-7-[tpudyopomerui-peninmerni] mipazono[4,3-¢][1,3]riazomno[3,2-a]mipumiann-4(2H)-omy)
(pewosuna 2) ta  N-(5-6ensmi-1,3-tiazon-2-in)-3,5-1umeTwi-1-0en3odypan-2-kapookcamimsy
(peuwosuna 3) MO0 IXHBOT ITATOTOKCUYHOT [TiT, 30KpeMa 1HIYKIIi1 aronTo3y, BIUIMBY Ha KIITHHHUMA
uuki, crpykrypy JHK, nmponecu nepoxcunnoro oxkucuenus nimiai (IIOJI), nuxanHa Ta okucHe
docdopmiroBaHHS B 130Jb0BAHUX MITOXOHJPISIX. BUKOPUCTOBYBAIM TECTH Ha YKUTTE3NATHICTH
KJIiTHH 3 OapBHIKOM MTT, BectepH-0JI0T aHai3 KIIITHHHUX OUIKIB, (DITyOpPECIIEHTHY MIKPOCKOIIIIO,
CHEKTPOCKOMIYHUI Ta eneKTpo(opeTUyHUl MeTOonu A BU3HAYCHHS BIAMOBITHO (parMeHTarlii
JIHK 1 11 3B’s13yBaHHs Ta 1HII. Yl €KCIEPUMEHTH Ha TBapHHAX MMPOBOMIIN 3 JOTPUMAHHSIM BUMOT
YHHHOTO 3aKOHO/IaBCTBA 1 HOPM O10€THKH.

BceranoBneno, mo pedoBnHa | y MIKPOMOJSPHHX KOHIIEHTPAIIIX € TOKCHYHOIO JUIS
nyxauHHUX KiaiTaH Jgidid U251 1 WM793 in vitro (ICsp pisae 10 MkM i 7,2 MKM BiAMOBIiIHO),
BOJIHOYAC MalO4YM HU3bKY TOKCHUYHICTH 110J10 He NMyxJiMHHUX kimituH jiHli HEK293. PeuoBuna 2
OyJsia TOKCHYHOIO 111010 KJiThH JiHiH U251 ta T98G 1 nposBiisiiia BUILY [IUTOTOKCHYHY aKTHBHICTh
MOPIBHSIHO 3 TaKOI JI€I0 TPAAMLIMHUX MPOTUIYXJIMHHUX IpenapaTiB, 30KpeMa JOKCOpYOIluHY 1
TeMo3050Miay. PedoBuHa 2 Takoxk 1HAYKyBaja amonTo3 Y JOCTIIKYBAaHUX MyXJIMHHUX KIITHHAX,
IHIIIOIOYNA  PO3IIEIUICHHS pemapatiiiiHnoro en3uMmy PARPI 1 kacmasm 3, 3pocTaHHs piBHA
npoanonto3Hux OuIkiB Bax 1 Bim Ta 3HmxkeHHs piBHsS KiHa3u ¢ocPo-ERK1/2. LlutoTokcnuHicTh
pedoBuHU 2 Oyna TOB’si3aHa 13 YTBOPEHHSM akTUBHUX (opm OKCHreHy Ta OJHOHUTKOBUMHU
po3puBamu y modekyni JIHK, ame mpu npoMmy He BuUsiBIEeHO ii 6€3mOCepeTHbOr0 BKIIOUCHHS Yy
ctpykrypy JHK.

3a nmii pedoBuH 2 1 3 y konmeHtpamisx 10 1 50 MKM 10CTOBIpHO 3MIHIOBaBCS BMICT
npoayktiB [1OJI Ta akTUBHICTh AaHTHOKCHUIAHTHUX €H3UMIB Yy KIITHHAX JiMGOMH: 3pOCTaB PiBEHb
TAPONEepPOKCUIIB, 3HUXKYBaBcsd piBeHb TBK-TO3UTHBHUX MpPOAYKTIB 1 CYyNEpPOKCHA-paauKaly,
3pocTaiia akTUBHICTh cynepokcuaaucmyTasu (COJ) 1 3HmxkyBanacs aktuBHicTh kKatanasu (KAT) i
rinyrarionnepokcunasu (ITIO). Vimosipro, 3minm Bwmicty mnpoxykrie ITOJI 3anydeni y
MPOTUNYXJIMHHY JI0 JOCTIKYBaHUX PEYOBUH 4epe3 3MiHY aKTUBHOCTI Takux eH3umiB, sik CO/I,
KAT 1 I'TIO, 1 mocwieHHsT TPOAYKIli CymepoKcua-paaukary. Haromicte, He OyJi0 BHUSIBICHO 3MiH
HIBUIKOCTI MOTJIMHAHHS MOJIEKYJISIpHOTO OKCUTeHY MITOXOHIPISIMHU KIITHH JIMGOMH 1 IEYIHKH.

OtpumaHi pe3ynbTaTH MOXYTh OyTH BaXJIMBUMHU JUISL JOKJIIHIYHOTO BHUIPOOYBAHHS
MOX1THUX Tia30Jly SK MOTCHIIIMHUX XIMIOTEpareBTUUYHUX IpenapariB i3 MIHIMAJIbHUM TOOIYHUM
edexToMm.
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BuBuennss posi BPN-gomMeHy ¢GiOpuHOreHy B aAre3sMBHUX B3a€EMOAIAX
TPOMOOLMTIB TA €HJA0TEJIOUUTIB TA MYy XJIMHHUX KJIITHH

Cmoezniii EM. V2, Yepnuwenko B.O. L Pebpics A.B. LI apmMan4yx JIL.B?

L Tuctutyt Gioximii im. O.B. Mamnaxina HAH Ykpaiuu, Kuis;
2. HHI{ «IuctutyT Giosorii Ta Memummmmy, Kuis, Ykpaina, stogniyevgen@gmail.com

Bceryn. BBN-nomen ¢ibpun(oren)y mpencrabiieHnid N-KIHIIEBUMHU TOCHIIOBHOCTIMU Bf3-
JAHLIOTIB MoOJeKyn . Llg ninsgHka € CTPyKTypHO JIabiIbHOIO 1 BOJHOYAC PEAKLIWHO 34aTHOIO.
MeToro HaIoro AOCHiKEHHs cTano BuBUeHHs ydacTi BBN-momeniB ¢ibpun(oren)y B mporecax
arperaiii TpoMOOIUTIB, Tporidepallii eHIOTETIONUTIB Ta PAKOBUX KIITHH. SIK 1HCTpYMEHTOM Y
TAKOMY JIOCJIJPKEHHI MU CKOPUCTAJIMCS MPOTEOTITUYHUM €H3UMOM, 3JaTHUM BiaLIeroBaTH N-
KiHIIeB1 mocmitoBHOCTI BB-manmroris GpidpuHOreHy.

Marepianun i meroan. dDibpunorenasy 3 orpyru Echis multisquamatis orpumysanu
HUIIXOM (PpaKIioOHYBaHHS IUIBHOI OTPYTH 3 BHKOPHCTAaHHSAM 10HOOOMiHHOI Xpomarorpadii Ha Q-
sepharose Ha xpomarorpadiuniii cuctemi FPLC Akta (GE Healthcare, CIIIA). ®i6puHorex
JIOMHU OTPUMYBAJIU 3 LIJIBHOI JOHOPCHKOI KPOBI 3a JOTOMOTOI0 BHCOJIFOBAHHS 33 METOIOM
Bapenpkoi. Tigponiz ¢iOpuHoreny oTpumanoro (iOpuHOreHa3u BHUBYAIM 32 JOIMOMOTOKO
enektpoopesy B [TAATL 3a meromom Jlemui. [nenTudikamio mpoayKTy Tipodi3y MPOBOAMIH 32
normomororo  mac-criekrpomerpii  MALDI-TOF  (Agilent, USA). Inentudikaliiiio 9acTKOBO
rizpomizoBaHoro ¢iOpUHOTEHY MPOBOAMIM 3a JOMOMOro mporpamu Peptide mass calculator.
YacTkoBo riposizoBanuii HiOpHHOTeH OTPUMYBAJIH 3a JOIIOMOTOI0 BUCOJIIOBAHHS PIBHUM 00'€eMOM
16 % cynbdarom Harpiro. ADP-ingykoBaHy arperaiito TpoMOOIHTIB 3a NMPHCTYHOCTI YaCTKOBO
rigpomaizoBaHoro (iOpuHoreny BuBuanu Ha arperomerpi «Comap AP2110» (Conap, Binopycs).
[Tpomidepaniro pakoBux kiiTuH diHii H1299 3a npucytHocTi (piOpuHOreHy BUBYAIN 3a JOTIOMOT OO
TECTy «3apocTaHHs mnojapsnuHmW». Ilicas ¢GopMyBaHHS MOHOWIapy Yy KyJbTYpl KJIITHH
3MIMCHIOBAJIAaCh CTaHJApTHA TMOJPSNUHA, TICAS 3aMIHA TIOKUBHOTO CEPEIOBUINA KIITHHHU
1HKyOyBaJll TNpOTATOM JA0OM 3a MPHUCYTHOCTI YM Yy BIJICYTHOCTI YacTKOBO TIiPOJIi30BaHOTO
¢10puHoreny. IlopiBHIOBaIM KIJBKICTh KJIITHH, 1110 MIFPYBaJIM B Ypa)kKeHY 30HY B KOHTPOJII Ta MpH
excno3uuii 50 Mkr/mn ¢iGpunoreny. s BuBueHHs mpodidepalii eHAOTENIOUUTIB OTPUMYBAIN
(b10prH-MOHOMED 3 YACTKOBO T1pOIi30BaHOrO (iOpUHOreHy BIANOBIAHO 10 METOAMKH Baperbkoi.
Ennorenionutn cBuni (PAE) kyapTHBYBanM Ha MiJUIOKKaxX 3 (QiOpHHY, JKUTTE31ATHICTh KIIITHH
BH3Ha4au 3a gonomororo MTT-tecty.

Pesyabratn. bByno mokaszaHo, mo ¢iOpuHoreHasa 3 otpyru Echis multisquamatis
BIJIICTIIIOE BiJl MoJjiekynu (piOpuHoreHy nentuau BP1-42, mo BiANOBIAIOTH IMOCIITOBHOCTAM
napHux BPN-gomeHiB. OpU3BOAMTH [0 3HWKEHHS 34aTHOCTI (DiOpHHOreHy MiATPUMYBaTH
arperaifito TpomoonutiB. CTymiHb arperaiii TpOMOOIHTIB y MpoOax 3 YacTKOBO T1APOTI30BaHUM
¢diopunorenom desBf1-42 sumxyBaBcs Ha 15-20 %.

[Toxazano, mo kmituHW KimituH JiHID H1299 3apocTtatoTh MexaHiuHy TOJPSTIAHY 3a
IPUCYTHOCTI YaCTKOBO TifjpoiiizoBaHoro ¢idpuHoreny Ha 20 % MOBUIbHIIIE, aHIXK 3@ MPUCYTHOCTI
HaTUBHOTO (PiOpHUHOTEHY.

EnnorenianbHi KIITHHU, KyJIbTHBOBaHI Ha HaTUBHOMY (iOpuni desAB, cxuibHi 10
YTBOPEHHS MOHOIIApY, Y TOH ’K€ 4Yac, Ha 4YacTKOBO TigpoiizoBaHoMy (iOpuHI crocTepiraiu
pO3pi3HEHI KIITUHM Ta TOOAMHOKI Trpynu KITHH. Lle cBiquuTh Tpo Te, MO B3AEMOIA
engorenionuTiB 3 BBN-goMeHOM BakiuBa Jyisl iIXHBOI mpostidepartii.

BucHoBok. byno BusBieno BaxiuBuii BHecok BPN-momeniB ¢ibpun(oren)y B ioro
B3aEMOJII0 3 TpPOMOOIMTAMH, €HIOTENIONHMTaMH Ta pPaKOBUMH KJIITHHaMHU. YCYHEHHS 4YH
eKpaHyBaHHS JJaHUX MOCITIIOBHOCTEH MOJIeKyNU (hiOpUHOTEHY MOYKE BHOCUTH CYTTEBUH BKJIAJ K Y
3amo0iraHHsl aTepoTPOCKIEPO3y Ta aTepoTpoMOO03y, TaK 1 B TMEPEHIKOKAHHS METacTa3yBaHHIO
3MOSIKICHUX ITYXJIMH.
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Hypoxic depression of pacemaker activity of interstitial cells of Cajal as a
pathogenic factor of gastrointestinal dysmotility: a simulation study

Korogod S.M.%, Cymbalyuk G.S.2, Makedonsky I.A.%, Kulagina 1.B.*

'0.0.Bogomoletz Institute of Physiology, NAS of Ukraine, Kyiv, Ukraine, dnipro@biph.kiev.ua

’Georgia State University, Atlanta, USA, gcymbalyuk@gsu.edu

*Dnipropetrovsk specialized clinical medical center for mother and child health named after Prof.
M.F.Rudnev, Dnipro, Ukraine, igor_makedonsky@yahoo.com

*0.0.Bogomoletz Institute of Physiology, NAS of Ukraine, Kyiv, Ukraine, kulagina.iryna@gmail.com

Hypoxic-ischemic injury in neonates is a known risk factor of total bowel and/or segmental
disorders of intestinal motility. The gastrointestinal motility to a significant extent is driven by the
pacemaker action of the interstitial cells of Cajal (ICCs) on intestinal smooth muscle cells (SMCs).
We used a detailed biologically inspired computer model of ICC to explore how the hypoxia affects
the ICC pacemaker activity. The latter is manifested in oscillations of the cell membrane potential
En and intracellular calcium concentration [Ca*];, which are determined by interplay of calcium-
handling mechanisms involving the endoplasmic reticulum (ER) and mitochondria. The hypoxic
action was simulated by a reduction of the mitochondrial bulk membrane potential (A¥*) or
maximal rates of Ca**-ATPase pumps of the plasmalemma or ER (PMCA or SERCA, respectively).
Reducing AY* led to a decrease in the oscillations frequency and further transition into the
downstate that was characterized by resting levels Ey, and basal [Ca®*]. When SERCA pumping
was depressed the ICC activity also moved to the downstate, which in this case was characterized
by small-amplitude oscillations of E,, and [Ca®']; near the resting/basal levels. Depression of the
PMCA pumping resulted in the ICC transition into the upstate characterized by persistent
depolarized E,, and elevated [Ca®];, which significantly exceeded the downstate levels. Hence,
hypoxic suppression of any of the above considered energy-consuming mechanisms can lead
through different ways to the same outcome: the cessation of the ICC pacemaker activity. This may
have crucial pathological consequences for ICC-driven periodic contractions of electrically coupled
SMCs and thus cause the gastrointestinal dysmotility.

Acknowledgment. This work was partly supported (S.K and G.C.) by the Brain and Behavior
program of the Georgia State University, Atlanta, USA.
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Impaired Ca?* transport in rat ventricular myocytes with type 1 diabetes

Vadym Sydorenko?, Lina Al Kury?, Muhammad A. Qureshi®, Anatoliy Shmygol*,
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'Institute of Experimental Medicine, Budapest, Hungary, vadym.sydorenko@gmail.com

2College of Natural & Health Sciences, Zayed University, Abu Dhabi, UAE, Lina. AIKury@zu.ac.ae
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Problem statement. Diabetes mellitus is a serious health problem leading to cardiovascular
disease and remature death worldwide [1]. Diabetes type 1 causes cardiac dysfunction which have
been partly attributed defects in Ca®* metabolism including Ltype Ca®* current, SR Ca®" uptake and
release, and Na/Ca’* exchange [2-4]. Previous experiments on streptozotocin (STZ)-induced
diabetic rat myocytes isolated from different region of the ventricle, have reported alterations in the
amplitude and time course of shortening [5]. The aim of this study was to investigate Ca* transport
in epicardial (EPI) and endocardial (ENDO) left ventricular myocytes in the streptozotocin (STZ)
induced diabetic rat.

Methods. Ventricular myocytes were freshly isolated from control and STZ-induced
diabetic male (250 g) Wistar rat with Langendorff perfusion system. Ca2+ current via L-type
channels (lc, ) and Na+/Ca2+ exchanger current (Incx) was measured by whole-cell patch clamp
techniques. The Ca’* transient amplitudes were measured with fura-2 indicator loaded via patch
pipette. The fluorescent signals were recorded as the ratio (Fsso/Faso) Of the fluorescent.

Results. Ic,. amplitude, steady-state inactivation and time course of recovery from
inactivation, as well as time course of Ca®" transients on the test voltage range were not
significantly altered in EPI and ENDO myocytes from STZ-treated rats and controls. In the same
time the Ca®" transients amplitude were significantly (p<0.05) increased in ENDO-STZ compared
to ENDO-CON and in EPI-STZ compared to EPI-CON myocytes. The amplitude of Incx was
significantly (p<0.05) smaller in ENDO-STZ compared to ENDO-CON and in EPI-STZ compared
to EPI-CON myocytes.

Conclusion. Consistent with our results regional differences of calcium transport may partly
underline changes in ventricular myocyte shortening across the wall of the healthy and the diabetic
rat.

Acknowledgment: The work has been supported by a grants from Zayed University, Abu Dhabi,
UAE and College of Medicine & Health Sciences, UAE University.

All procedures used in this study were approved Animal Ethics Committee College of Medicine &
Health Sciences, United Arab Emirates University.
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MakcuMaJibHA OKHCHA 3IaTHICTH MITOXOHAPiH 3aJ1€e:KUTH BijJl PIBHA eKcnpecii y
KJIITHHAX TPAHCIIOPTEPIiB TA IXHbLOI CIIOPITHEHOCTI 10 CyOCTPATIB OKHUCHEHHS

Ma3zyp I''M., Manvko b.O., Manwvko B.B.

JIvsi6cokuti  HayionanvHuli  yHigepcumem  imeni  leana ®Dpanka, halyna.mazur@Inu.edu.ua,
bohdan.manko@Inu.edu.ua, volodymyr.manko@Inu.edu.ua

B ymoBax (yHKIIOHAIHHOTO HABAaHTAXKEHHS YW IMATOJOTIYHUX CTaHIB MITOXOHJpIii 37aTHI
HiABHUIYBATH POOOTY AMXAIBHOTO JIAHIIOTA JJIi KOMIICHCYBaHHSI €HEPreTHYHUX BUTPAT KIIITHHH.
MaxkcumanbHa OKHCHY 3JaTHICTh MITOXOHJIPIH XapaKTepU3YeThCS MaKCHMAaJIbHOIO MIBHIIKICTIO
JMUXaHHS (HAWBWINE 3HAYCHHS IIBHJIKOCTI JUXaHHS He 3anexHo Bin koHueHtpamii FCCP) rta
ontuManbHOO KoHIleHTparieto FCCP, 3a skoi ms mBHAKICTH 3apeecTpoBaHa. [[ns TecTyBaHHS
MaKCHMaJbHOI OKHCHOI 3JaTHOCTI MITOXOHApiN rematouuTiB mu BukopucroByBaiu FCCP y
3pocratounx konueHtpauisx (0,25, 0,5 ta 1 Mkmonb/m). Jlocnigu BUKOHYBAaIU Ha LIypax Macoro
250-300 r. 'enatonurH i30mr0oBanu aBocTamiiiuuM MetonoM Cernena. KinpKicTb IHTAKTHUX KIIITUH
(1e3adapOoBaHKX TPUIAHOBUM CHHIM) cTanoBuna 82,29 + 1,79 %. Ix inky6yBanu Boponosx 15 xB
3a 37°C y cepenoBullaXx 3 PI3HUMHU CyOCTpaTaMu OKHUCHEHHS (TJIyTaMiHOM, MipyBaTOM,
CYKIIMHATOM, MOHOMETHJI-CYKI[HHATOM, O-KETOTJIyTapaToM, JUMETHII-0-KeToriayTapaTtoM (mo 2
MMOJIB/JI) 9u TMoKo3010 (10 MMOJB/1T)), @ MOTIM BHOCHIM y mMOJIsIporpadiqHy KOMIpKy st
BU3HAUCHHS IIBHIKOCTI nuxaHHs. OJHUM 13 YMHHUKIB, SKI BH3HAYalOTh MaKCUMaJbHY OKHUCHY
3/IaTHICTh MITOXOHJpIN IHTAKTHHUX KIITHH, €, MaOyTh, PIBEHb €KCIIPeCcii TpaHCIIOPTEPIB CyOCTparTiB,
iXHSl JIOKai3amisi Ta CHOPIAHEHICTh IO IUX CyOCTpaTiB. Y TemaronuTax MIypiB eKCIPeCyHThCS
GLUT-1, -2 i -3, ane riroko3a y i KIITUHU TPAHCIIOPTYETHCS JIMILIE, OYEBHIHO, EPEHOCHUKOM
GLUT-2 [1] 3 Ky ~17 mmonsw/n [2]. IlipyBaT TpaHCHOpTYIOTh KapOOKCHIATHI TpaHcmopTepu 4
knaciB — MCT-1, -2, -6 i -7 31 3HauenHsM Kp Big 0,6 1o 2 mmonsw/n [3]. I'myramiH y renatoiuTu
tpancnoptytoTb SNAT3 ta SNATS 3 Ky ~1,25 mmons/n [4]. IlepeHeceHHsl CyKIMHATy Ta o.-
keTormyrapaty 3 Ky ~5-30 MkMons/n 3xiticHioeThes Na'-1ukap6oKCHIaTHIMK KOTPaHCIIOPTEPaMU
[5]. 3’dcyBanocsi Tako, IO BHACIIIOK JOJABaHHS TJIFOKO3M UM O-KETOIIyTapaTy MakKCHMallbHa
OKHMCHA 3/IaTHICTh MITOXOHJpIN HE 3MiHIOBasacs. X04a 32 OKMCHEHHS JUMETUI-0-KETOTIyTapary
301TpIIMIACS MaKCHMallbHA IIBUIKICTH JUXaHHS, ane He onTuMmanbHa koHueHTtpamis FCCP. 3a
OKHCHEHHSI CYKIMHATy, SKUW TpPaHCHOPTYEThCS THMH CaMHUMHU TpPAaHCIOpPTEpaMH, IO 1 O-
KETOTayTapar, 301IbIIMIACS MaKCUMallbHA MIBUAKICTh JUXaHHs, ajle He ONTUMaIbHA KOHIICHTpPAIIis
FCCP. O6uaBa mapameTpu 30UTBIIWINCA 32 OKHUCHEHHS MOHOMETHI-CykiuHary. [lipyBar Ta
TIIyTaMiH CYTT€BO 30imblIyBanu onTuManbHy KoHueHTpanito FCCP, ane He wmakcuMmanbHy
MBHIKICTE guxaHHS. OTXe, MOHOMETHII-CYKIIMHAT, CYKIWHAT 1 JUMETHI-0-KeTOTIyTapaT
30UIBIIYIOTh MAaKCUMAaJIbHY IIBUJKICTH JUXaHHS, a MIpyBaT, IIIyTaMiH 1 MOHOMETHJI-CYKLIMHAT —
HIATPUMYIOTh CTaOUTBHICTh JUXAJbHUX MPOIIECIB, 10 MIATBEPKYE BaXKIJIMBE 3HAUECHHS JIOKai3amii
TpaHCIIOPTEPIB CyOCTpaTiB OKMCHEHHS y TUTa3MaTUYHIA MeMOpaHi IS MIATPUMKA MaKCHMaJIbHOL
OKHCHO{ 3/1aTHOCT1 MITOXOH/IPIH.

Bci excnepumenmu Ha meapunax npogoouUIUCh 3 OOMPUMAHHAM 8UMO2 YUHHO2O 3AKOHOOABCMBA Ma
HOpM Oioemuxu.
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transporter. FEBS Lett., 524, 199-203.
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BruiuB MarreMiTOBUX HAHOYACTUHOK HA KJIITHHU 0YKKAJIbHOIO €eMiTeiio
binoseuvka C.El, Llxopbamos IO.T". 1, Koeanenxo I.D.°

"XapkiBchknit  HamioHameHmi  yHiBepcuter iM. B.H. Kapasina, yuriy.shckorbatov@gmail.com;
svetlabelovetskaya@gmail.com;
’IncTTYT Mpo6IeM KpioGionorii Ta KpioMeIMIMHBI HALIIOHATBHOT aKaeMii Hayk Ykpainu

MeTor0 JTaHOTO JTOCTiKEHHsT OU10 BH3HAueHHsS BIUMBY HaHo4yacTUHOK (Fe,Os3) - M35 nHa
CTaH KJITUH OyKKaJIbHOTO SIITENI0 JIFOIUHH.

Martepianom Jist 1aHOT poOOTH OYyiH KIIITUHUA OyKKaIbHOTO eMiTeNito 2 Mo/eH (J4oIoBiKa Ta
JKIHKH), a TAKO)K HAHOYACTUHKHU B KoHIeHTpatiax 0,1%; 0,01%; 0,001%.

Bynn BukopucTaHi METOIW: MOKAa3HUK KOHJEHCAIlli XpOMAaTUHY B A1pi (€ MOKa3HHUKOM
MOUIKO/DKEHHS KIIITUHU); MOKAa3HUK JKUTTE3JATHOCTI KIITHHHUX MeMOpaH; MOKa3HUK BUBUILHEHHS
KaJIBI(IFO0 13 IUTOIIA3MI KIIITUHU (€ HACIIIIKOM MTPOHUKHOCTI KJIITHHHAX MEMOpaH).

B xozi po6otu Oynu 3po06ieHi HaCTYIHI BUCHOBKH MPO BIUTMB HAHOYACTHHOK:

. [Tpu 5 xBunamHAaxX iHKYOalii KJIITHH B CyCHEH31l HAHOYACTHHOK, JOCTOBIPHHX 3MiH
CTyIEeHsl KOHJEHcallii XpoMaTHHY Ipu 3a0apBIeHHI OCETHOM, B OUIbININA KITBKOCTI BHIIAJKiB, HE
BusiBJIeHO. KoOHIEHcaliss XpOMaTHHY CIIOCTEpIraeThCsi B KOHIEHTparmisx po3uuHy: 0,1% - B
KIIiTuHaX yojosiuoro tuiy; 0,01% - B kiiTHHAX KIHOYOTO TUITY.

. BceranoBneHo migBUINEHHS CTYNEHS KOHJEHCALli XpOMaTWHy Npu 3a0apBieHHI
ocefHOM B sjapax KIITHH OyKKaJbHOTO emiTeniro joAuHu mia BmiuBoM 0,1% po3unny
HAaHOYACTUHOK: JOHOpa doyoBiuoi crtari — npu 60 xBuinmHax BmumBy B 0,01% posuumni
HAaHOYACTHHOK Ta BMILE, a KJIITUH JIOHOPA 5KIHOYOi cTaTi - npoTaroM 120 XBUIIUH.

. [Tokaznuku KIT mnigBuinyroThcsl TpH MiHIMAIbHOMY 4aci iHKyOarii KIITHH B
CyCHeH31i HaHOYaCTUHOK MPOTATOM 5 XBMJIMH JUIs IOHOpA KJIITUH YOJIOBIYOI CTaTi, a JUIsd KJIITHUH
1HOUO1 cTati npu 60 XBUINHAX BIUIUBY.

. [lepma cragis MOUIKOMKEHHS KIITUH (KOHJEHcAlil XpoMaTUHy B sjpi),
3a0apBieHux OapBHUKOM XexcT 33342, y BCIX BUNAAKaX MPOSIBISETHCSA JOCTOBIPHO JUIsl 000X
JIOHODIB.

. [Tponiec rerepoxpomMaTHHizalii Ta KOEQIIEHT KUTTE3ATHOCT] 3aJI€KUTh BiJl 4acy
BIUJIMBY Ha KJIITHHH, a TAKOK BiJl BIICOTKOBOTO CMiBBIJHOIIIEHHS HAHOYACTUHOK B PO3UYHUHI.

. byB BusBIeHMH KOpesALiMHMN 3B'I30K TMpolecy BUBUIBHEHHS Kalblilo 3
[UTOIJIa3MHU KITITUH, 3a0apBieHux 6apBHHKOM FIuo3, Ta 6apeaukom min oM 0,001% po3unny
HaHOYACTUHOK: JJOHOpa KiHovoi cTaTi — npu 10 xBuinHax BBy B 0,01% po34nHi HAHOYACTHHOK,
a KJIITHH JOHOPA YOJIOBI4Oi CTaTi - NpoTsAroM 30 XBUIIUH.
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Mohapatra.(2010) Multifunctional Magnetic Nanoparticles for Targeted Delivery. Nanomedicine, 6(1), 64—
69.
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of human stem cells. Beilstein J. Nanotechnol, 5, 1732-1737.

3. Shckorbatov Y.G., Zhuravleva L.A. , Navrotskaya V.V. , Miroshnichenko E.V., Montvid P.Y.,
Shakhbazov V.G., Sutushev T.A. (2005). Chromatin structure and the state of human organism. Cell Biol.
Internat,29,77-81.
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Ionnnii kanman TRPV1 y riageHbkoM’si30BHX KJIITHHAX Ce€4Y0BOI0 Mixypa
BiZIirpa€ poJib JIJAHKHU B XOJIIHOPEENTOPHOMY CUTHAJIBHOMY KacKa/i

B.P. Illaponoe, IO.b. /luckina, C.I. €nvswos, A.FO. Anexceesa, Haciosn JI.C.

Iacruryr ¢izionorii im. O.0. boromonsust HAH VYkpainu,Byn. boromonsis, 4, Kuis 01024, Ykpaina,
sharopov@biph.kiev.ua

3riiHO 3 JaHMMHM, HAKONMYEHUMH Yy MOMNEPEIHIX AOCIIPKEHHSIX TEPMOUYTIUBOrO 10HHOIO
kanary TRPV1, y oprani3mi BiH Bifiirpae He JHIle KAHOHIYHY POJIb CEHCOPA OMIKOBOI TEMIIEPATypH
(>42° C) y adpepeHTHHX BOJIOKHAX IIKIpH, aJie 1 MOJIMOJAIBLHOTO PEIeNTopa, 3a1y4eHOro B IHIII
YHUCIICHHI MPOIECHU 3aBISKH MPOHUKHOCTI HWOTO CEIEKTHUBHOI IMOpU JIO 10HIB Ca®. Jlo Takux
MIPOIIECIB MOXKE HAJIECKATH 1 CHPSDKCHHS MIK C82+-BiIIHOBiI[I[I-O y TIaJCHBKOM S30BUX KIITHHAX
('MK) ceuoBoro mixypa Ta iXHIM CKOpPOYEHHSM. Y MPOIMOHOBaHIH POOOTI JOCITIIKEHO BILIHB
kancainuny (KAIIC), aktuBaropa TRPV1 Ta akTHBHOI pedyoBUHH 3 IJIOJIB TOCTPOTO YEPBOHOTO
nepirio 3 poay Capsicum, va 'MK cedoBoro mixypa 1mypa.

Jlnst BCTaHOBJIEHHS €Kcrpecii, CyOKIITHHHOI JoKamizamii Ta (QyHKIIOHAIbHOI 3HAYYIIOCTI
TRPV1 y 3a3Havuenux kimitTuHax Oynu BHKOpHCTaHi Meroau patch clamp y koHdirypamii «uina
KIIITUHAY, (IIyOpECEHTHOI KallbI[1€BOT Bi3yalli3allii Ta TEH30METPIi Ha M’ SI30BUX CMY’KKaX.

[puxnaganns KAIIC y nacuuyBanpHii KoHHeHTpamii 10 MkM He BHKIHMKaIoO 3MiH Yy
TpaHcMeMOpaHHUX cTpyMmax udepe3 miaazmaiemy ['MK, 3apeectpoBanux meronom patch clamp y
KOH(piryparmii «uija KIiTHHa», Mo CBiTYUTh Ipo BiAcyTHicTs TRPV1 y mmasmaruuniii MemOpasi
UX KITUH. 3 iHIOro OOKy, aruiikaiis Uboro (apMakoJIOTIYHOTO areHTa BHKJIHMKANAa BUPAXKEHY
Ca’*-BixmoBizmp y eKCIepHMeEHTI 3 KalblieBoi Bisyamisamii 3a gomomoror Ca’*-uyrimBoro
¢anyopecuentHoro 6apsauka Fura-2 AM y 42% nocmimpxenux ['MK. V Toit ke dac, y pemri KJIiTHH
KaJIbL1€BUH 1H(IAKC HE CIIOCTEpIiraBcs, Xoua iXHs )KUTTE3/IaTHICTh Oyla MiATBEpAKEHA alljIiKalll€elo
KOHTPOJIHOTO aKTUBaTopa xojiHopeuenTopiB kap6axony (KX) y xonuentpamii 100 MxM.
CkopoueHHsI M’SI30BOi CMYKKHM ce4oBOro Mixypa, BukiukaHe KX, OnokyBanocs Ha 54%
a"taronicroM TRPV1 kancazeniHom y koHueHtpamii 10 MM, mo Moxe CBIIYUTH MPO
MOCEPEHUIIBKY POJIb I[LOTO 10HHOTO KaHally MK xojiHopeuentopamu I'MK Ta iXHIM aKkTuH-
MiO3MHOBHUM aIlapaToM.

TakuMm YWHOM, MpECTaBlEHl JaHI MOXYTh CBITYUTH TMPO PpaHIlIe HEBIJIOMY EKCIPECIto
TRPV1 y wactuni I'MK, #ioro cyOKIITHHHY JIOKaJIi3allil0 Y CapKOIUIa3MaTUYHOMY PETHKYIyMi LIUX
KJIITUH Ta (PYHKIIO JJAHKU B XOJIIHOPELENTOPHOMY CUTHAJILHOMY KacKa/ll.

Bci excnepumenmu Ha meapuHux npo8oOUIUCH 3 OOMPUMAHHAM GUMO2 YUHHO2O 3AKOHOOABCMBA MA
HOpM bOioemuKu
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Kinernuna intepnperauis aii kaxikc[4]apeny C-956 na axktuBmicrs Ca**,Mg?'-
ATPa3u miia3maTu4Hoi MeMOpaHU MiOUMTIB MATKH.

Bexniu T.0., llIkpabax O.A.

Iacturyr OGioximii im. O.B. Ilammamina HAH VYkpaiam, 01601, m. KwuiB, Byn. JleontoBuua, 9,
veklich@biochem.kiev.ua

Ca2+,|\/|gz+-ATPa3a mazMatuaHoi MeMOpanu (ITM) miaTpuMye HU3BKY KOHIICHTPALIIIO 10HIB
Ca B po3cabieHHX MIOLHMTAX, a TAKOXK 3abe3medye 3HIKEHHs KoHuenTparii Ca’* B mioruiasmi
miciil CKOPOYEHHS M’sA3y 1, OT)KE, BHOCHTh BHECOK Y peJlakcalilo M’s3y. 3 OIJsay Ha
BUIIE3a3HAYCHE TIEPCIIEKTUBHUM € TIONTYK CIOJYKH, sSIKa JI03BOJIsUIa O 3MIHIOBATH aKTHBHICTH Ca®'-
nomnu [IM. 3 1i€el Touku 30py IIKABUMHU € KaJlIKCApEeHHU, OCKUIBKU B MOMEpPEaHIX Jociigax Oyio
3HaiIeHo, 110 KaniKc[4]a£>eH C-956 3pmatHuii cenextuBHO (BimHOCHO iHIMX ATP-rimpomnas [IM)
iHri0yBaTH akTUBHICTH Ca +,M92+-ATPa3I/I (Ios5=15,0 = 0,5 MkM).

Metoro 1i€i po6otu Oyno BHUBUYEHHS 3aJIEKHOCTI KIHETUYHHMX IapameTpiB 1HTiOyBaHHS
Ca®* Mg**-ATPasu I[IM kiiitnH riageHskux M s3ie kamikc[4]apernom C-956 Bin KoHIeHTpaii i0HiB
Mg, Ca ta ATP. Kanikc[4]apenu Oynu cunte3oBani akamgemikom HAHY B.I. Kanbuenkowm Ta #oro
koseramu (IHctuTyT opraniunoi ximii HAHY). Excnepumentu Oynm BuUKOHaHI Ha cycrieHsii [IM
KIIITUH MioMeTpis, 00podmeHiit 0,1 % po3unHOM IUTITOHIHY.

Hamu Oyma BuBUYEHA 3aJIOKHICTH IMHMTOMOI aKTUBHOCTI Ca2+,Mgz+-ATPa3H IIM Big
koHIeHTpanii ioHiB Mg, Ca ta ATP B iHkyOamiiiHOMYy CepelOBHINI MPU PI3HUX KOHIIEHTPAIISLX
kamikcapeny C-956 (BiamosigHo 1, 10, 30, 60 Ta 100 MkM).

[lepeBipsnu cnopigHeHicTh 3a3HadeHoro ensumy A0 ATP, ioniB Mg ta Ca B 3aneXHOCTI BiJ
KOHIeHTpauli kamikcapeHy C-956, a Takoxx Ioro BIJIMB Ha KOONEpaTUBHUN e(peKT Ta Ha
MakcUMaibHy MBUAKICTE Tinponizy ATP. Ha cnopinHeHicTh Ca2+,Mgz+-ATPa3H no ATP
kajikcapeH C-956 mpakTMYHO HE BIUIMBA€, L0 CBIAYUTH PO BIACYTHICTH KOHKYPEHIII MIiX
neHTpamu 3B’a3yBaHHS ATP ta C-956. Tak camMo MOXHa BIA3HAUUTU BIJCYTHICTh BIUIUBY Ha
CHOpPIIHEHICTh Ta KoomepaTUBHUN edekT 10HiB Ca y Mexax 3acTocyBaHHs KanikcapeHy C-956 no
50 mxM. ITix BrmmBom kanikc[4]apeny C-956, crioctepiraeThCsi He3HAYHE 3POCTAHHS KOCQIIIEHTY
aKTHBaIii Ca2+,Mg2+-ATPa3I/I XJIOPUJIOM MarHiro. ¥Y BCIX TPhOX BUMAJAKAX CIIOCTEPIranocs CyTTEBE
3MEHILEHHSI MaKCUMalbHOI BUAKOCTI rigponizy ATP, mo y noeananHi 3 BiACYTHIM BIUIMBOM Ha
KOHCTaHTY cnoginHeHOCTi CBIIYUTH NMPO HEKOHKYPEHTHHUI MeXaHi3M 1HTiOyBaHHSIM KaJliKCapeHOM
C-956 Ca**,Mg**-ATPa3HOi aKTHBHOCTI.

3a 710mOMOror KOH(OKaIbHOI MIKPOCKOIII MU IOKa3aiM, IIO0 L CHOJyKa IMiJBHILYE
KOHIIEHTPALI10 Ca?* y Mionurtax Miomerpisd. 3a gomomororo JIKC Oymno mokaszano, mo C-956
NPU3BOAUTH /0 3MEHIIEHHS e(EeKTUBHOIO TiPOJMHAMIYHOIO JiaMeTpy TIJIaJeHbKOM S30BHX
KIIITUH, Ha 45 % BiTHOCHO KOHTPOJIIO, IO CBITYUTH PO CKOPOUCHHS MiOITUTIB.

OTmxe, My mokasanu, 1o Kamikc[4]apen C-956 He BriMBae Ha Koe]ilieHTH aKTHBAIlii I
ioniB Ca Ta Mg, ysBHY KoHCcTanTy Mixaenica Ky 3a ATP, npote 1151 cronyka y BCiX BHIAAKax
3MEHIIIYE MaKCHUMaJIbHY IMOYaTKOBY MIBUAKICTD Vmax peakiiii rimponizy ATP. Takum uuHOM,
kanikc[4]apen C-956 nie sik NOBHUIT HEKOHKYPEHTHHM 1HTI0ITOP Ca?* Mg?*-ATPasu IIM.

JaHi miei poOOTH MOXKYTh CIYT'YBaTH MiIPYHTSM I BUKOpUCTaHHS Kajikc[4]apery C-956
B SIKOCTI CEJIEKTHBHOTO Ta €()eKTUBHOTrO iHriOiTOpa Ca?* Mg?*-ATPasu IIM, 1o, B CBOIO qepry,
MaTHUMe Ba)KJIMBE 3HAUEHHS Ui MOJAJbIIOr0 3’ ICYBaHHSI MEMOpPaHHUX MEXaHI3MiB Ca2+-o6MiHy y
I'M, 30kpema, i yac BuBYeHHs poii [IM B 3a0e3nedeHHi eIeKTPOMEXaHIuHOTO CIIPSKEHHSI B HUX.

ABTOpH BUCIOBMIOIOTH BAA4HIcTh akanemMiky HAHY mnpod. C.O. Kocrepiny 3a oOroBopeHHs
pe3yNbTaTiB AOCHIIIB Ta TBOPYI AUCKYCII.

Bci excnepumenmu Ha meapuHax npo8ooOUIUCy 3 OOMPUMAHHAM UMO2 YUHHO2O 3AKOHOOABCMBA Ma
HOpM Dioemuxu.
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Bruius momipHoi anmaudikanii mo3akaiTuHHOro cepenosuina Ha FAMKepriuny
CHHANITUYHY nepeaavy B KYJbTYPi HEHPOHIB rinoxkamma:
T0IATKOBE MiATBEPIKEHHS MOIYJATOPHOI POJii MPOTOH-AKTUBYEMHMX KAHAJIB B
I'AMKepriuyaux cuHamcax.

Cmopoxcyk M.B*, Isanosa. C.FO', Hikonaenxo JI.*

[acturyr  dizionorii im. boromombus HAH Vkpainm; Byn. bBoromomsus 4, Kuis, VYkpaina,
maksim@biph.kiev.ua

Hemonapuo mu nosimomisin (Storozhuk et al 2016) mpo Te, mo jaekijabka OJI0KaTOpiB
npoToH-akTuByeMux KaHamiB (ASICS) meBHUM 1 cX0kuM uynHOM BrumBaroTh Ha ["AMKepriuny
CHHANITUYHY Tiepefadyy B KyJIbTypi HEHpOHIB rimokamma. 30Kpema, BOHU Au(epeHIiioBaHO
BIIMBAIOTH Ha BXiAHI Ta BuXigHi [TAMKepriuni nocTcuHanTu4Hi CTpymMH (3apeecTpoBaHi HUXKYE Ta
BUIIIE MOTEHIiAJIy peBepcii, BIAMOBIAHO) B THX CaMHUX HOCTCHHANTHYHUX KiiTHHaX. Kpim ToroO,
BIUIMB MpPHHANMI OJHOTO 3 IUX OJIOKATOpIB 3alIeXKHUTh BiJ KOHIEHTpalii Oydepy NpOTOHIB Yy
MO3aKJIITHHHOMY PO34HHI, IO € TOJAJBIINM MiATBEP/DKEHHAM crielu(iqHOCTI Aii X 0J0KaTopiB
ASICs. Pa3oMm 3 iHIIUMU HAIIUMU JAaHUMU 1€ € MPIOPUTETHUM B CBITOBI JiTepaTypl CBIAUYEHHSIM
PO MOJYJISITOPY POJIb MPOTOH-aKTUBYEMUX KaHalliB B 'AMKepriunux cuHarncax B ¢i310J0TT9HHX
ymoBax (Storozhuk, Krishtal 2017), 3a ymoBu mo edexktu OmokatopiB ASICS B Hammx
eKCIIEpUMEHTAIBHUX YMOBaX € JOCTaTHhO crnenudivammu. B maniii poOori Mu mpoenu
JOJATKOBUH TECT crieU(pUUHOCTI Al X 6JIOKATOPIB B HAILIMX €KCIIEPUMEHTAIbHUX YMOBaX.

Anpmudikamis, TOOTO 30UIBIIEHHS KOHIEHTpAIlli TPOTOHIB, AaKTUBYE, a 3TOJIOM
JECEHCUTU3YE TPOTOH-aKTUBYEMI KaHalu. ToMy, CXOXICTh BIUIMBIB TpuBasioi anuaudikarii ta
omokatopiB ASIC Ha meBHe sBuIle a00 NPOLEC BUKOPUCTOBYETHCS SK JOJATKOBUH TECT Ha
cneunduynicts 1ii 6nokatopis ASICS. B 11boMy KOHTEKCTi, MU BUBYaIIM epekTu nomipHoi (10 pH
6.7) Ta TpuBaNOi (IecATKH CeKyH.) anmuauikarii mo3akiiThHHOrO cepenoBuina Ha ' AMKepriuny
CHUHANITUYHY Mepelayy 3 BHKOPHCTAHHSAM CTaHAAPTHOI HeTdy-kiaemn MeToauku. Came momipHa
anuaudikanis BUKOPUCTOBYBAJlach Uil 3MEHILIEHHS BIUIMBY HOpOTOHIB Ha 1HII HLK ASICs
MOJIEKYJISIpHI MillIeHl. MM BCTAHOBWJIM, 1[0 NMOMIpHE 3aKUCJIEHHSI MO3aKJIITUHHOIO CEepeaOBHINA
Takox Audepenuiiopano BrmBae Ha TAMKepriuni nocTcuHanTU4HI CTPyMH.

i pe3yabTaTy € OAATKOBUM MIATBEPKEHHSIM crienupigyHOCTI BIUIMBY OsokaTopiB ASICS
Ha ['AMKepriuny cuHanTH4YHy nepeAadyy B HAllUX EKCIIepUMEHTAIbHUX YMOBaX, a OTXe 1
MOJIYJIATOPHOI poJIi MPOTOH-aKTUBYeMUX kaHaliB B 'AMKepriunux cunamncax.

Bci excnepumenmu Ha meapuHux npo8oOUIUCH 3 OOMPUMAHHAM GUMO2 YUHHO2O 3AKOHOOABCMBA MA
HOpM OioemuKu

1. Storozhuk, M., Kondratskaya, E., Nikolaenko, L. & Krishtal O. (2016) A modulatory role of ASICs on
GABAergic synapses in rat hippocampal cell cultures. Mol Brain, 9(1), 90.

2.Storozhuk, M., Krishtal, O. (2017) ASICs may affect GABAergic synapses.

Oncotarget, 8(26), 41788-417809.
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BruiuB KOpPOTKOYACHOI rinmepriikeMii Ha piBeHb CHHANITHYHOI AKTHMBHOCTI Ta
napaMeTpy KajbIi€eBUX CUTHAJIIB y HeHPOHaX I0PCAJBLHOI0 POry

Hlunwuna M.C., Macnos B.IO., Becenoscokuii M.C., @edynosa C.A.
Iacturyt ¢izionorii im. O.0. boromounsis HAH Ykpainu

[imepriikemist € HACHiAKOM HEKOHTPOJBbOBAHMX XPOHIYHUX 3MIH TMpHu Jiaberi, 110
MIPU3BOJIATH JI0 ICTOTHHX HEBPOIMATUYHUX 3MIH Ha PiBHI SK IEHTPAIbHUX, TaK 1 MepudEePUIHHX
HelipoHiB. B maniii poOOTI BU3HAYAIM PiBEHb CHHANTUYHOI aKTHBHOCTI Ta MapaMeTpH KaJbI[IEBUX
CUTHAIB B HEMpOHax qopcaibHOro pory (IP) mpu iHIyKOBaHOMY KOPOTKOYACHOIO TIIEPIIIIKEMIEI0
(KT") neiiponansaomy ypaxenHi. KI' Bukimukanm 3011bIeHHsIM 06a30B0i KOHIIEHTpAIl TJIIOKO3U Y
KYJIbTYpaJbHOMY cepeloBUlll 10 piBHSA 45 MM mnpoTsrom 4 roauH. 3 BHKOPHUCTAHHSM METOIY
peectpanii CTpyMiB Ta TMOTEHHIaNiB y KOH(]Irypamii «Iiiia KIiTHHa» aHaTi3yBaJld CIIOHTaHHI
riiytamarepriunai nocrcuHantuudi ctpymu (c3IICC) B neiiponax JIP Ta BHU3Hauanm mapameTpu
KaJbIIEBUX CUTHATIB, IO PEECTPYBAIHM IMpPH CTUMYILII IUX HEWPOHIB IMIYJIbCaMU CTPYMY 3
pizHOO yactotor. KI' npu3Boauna no 3umwkeHHs yactotu c3I[ICC B Heliponax JIP Bifg 28,3ﬂ:2,1c'1
0 18,842,2¢™ (n=11; P<0,001) y moOpiBHSAHHI 3 KOHTPOJEM, a TAKOX 1O HECYTTEBOTO, ajle
CTaTHCTUYHO BIPOTiAHOTO, 3MEHIIEeHHA cepeAnix 3Hadenb amrutitya c3IICC Bin -45,7+4,7 nA no -
30,7+2,8 nA (n=11; P<0,05). [TapanensHo Bif3HaYaJId 3MEHIIICHHSAM BEJIMYHUHH KBAHTOBOTO BMICTY
Bix 2,22+0,23 no 1,49+0,13 (n=11; P<0,05). V posnozinax ammutitya cBIICC npu KI' BusBisiiu
JIesIKe 3MEHIICHHS YaCTOTH CITIOCTEPEXEHHS 2-, 3- Ta 4-KBAaHTOBUX MOIH NpU SIBHOMY 301IbIICHHI
yacToTh 1-kBaHTOBHMX Bimmosimei. Ilim BrmmBom KI' crmocrepiranu 3poctraHHs 0a30BoOi
KOHIIEHTpalii i10HIB Kambiito B Heiponax JIP Big 10446 HM (n=6) mo 124+11 HM (n=8).
AMITTITYOM KajibI[iEBUX CUTHANIB JHIKHO 3aJeKald BiJ 4YacTOTH cTUMYyIsuii HelpoHniB JIP.
3HaueHHs BIJANOBIAHOIO Koe(illl€eHTa MPONOPLIHHOCTI, L0 € IUHAMIYHOIO XapaKTEpUCTHUKOIO
KaJIbIIIEBOTO TOMEOCTa3y B KiIiTHHAX, Ha ¢oHi KI' cyrTeBo 3HMXKYBanock Bifg 5,7+1,6 HMc (n=6) 1o
2,5+0,8 ’Mc (n=8). IlapasienpHO cHoCTepirajgd 3MEHIICHHS CEPeHIX 3HAa4eHb MaKCHUMAaJIbHOI
aMILUTITYM KaJIbIiEBOrO cTpyMy B Heifponax JIP Big 257467 nA (n=6) no 136+47 nA (n=8).

OtpumaHi JaHl cBiIYaThb NPO MOCHAOJEHHS CHHANTHYHOI AKTUBHOCTI B HEHPOHHUX
Mepexxax KyabTHMBOBaHMX HeiponiB [IP min BrumBom KI, mo Moxe 3amydaTd 3HUKEHHS
e(eKTUBHOCTI 0araToBE3UKYJIIPHOTO BUKUJIY IIyTaMaTy B OKPEMHUX CHHAICax JaHUX HEWPOHIB.
Takoxx KI' mpusBoguTh A0 30imblieHHS 0a30BOTO pIiBHS Kalbllil0, 3MEHIIEHHS aMIUTITYIu
MOTEHLIAN-3JIEKHOTO0  KaJlbI[IEBOTO CTPyMYy Ta €(EeKTHMBHOIO 3pOCTaHHS  KOHIEHTparil
BHYTPIIIHBOKJIITUHHOTO KaJIBIiI0 HA OJIUH CTUMYIL.

Bci  excnepumenmu Ha mMeapuHax NPoOBOOUNUCH 3 OOMPUMAHHAM GUMOZ YUHHOO
3aKOHO0A8CMBA ma HOpM OioemuKu
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AHTHreMOJiTUYHA e(eKTUBHICTh XJOPNPOMA3ZUHY Ta HMOr0o BJIMB Ha
CTPYKTYPHO-AMHAMIYHUI CTAH MeMOPAH ePUTPOLUTIB

Yaoéanenko 0.0., llInakosa H M., Opnosa H.B.

[HctutyT mpobGnem kpiobiosnorii i kpiomeauuman HamionaneHoi akagemii Hayk Ykpainu, Ykpaina, 61016,
Xapkis, Byi. [TepesiciaBcbka,23, chabanenkoolena@gmail.com

Hapa3zi BigmoBigb KIITHHH Ha CTPEC 3aJHMIIAETHCS BAXIIMBOK MPOOJIEMOIO CyYacHOI
Oioorii, Mo mijuIATae peTeIbHOMY BHBUEHHIO. Bimomo, o Ha eTami 3aMOpOXXYBaHHS KIITHHU
HOLIKOJUKYIOTBCSI B pe3yJbTaTl CHUIBHOI Ali 3MIHM TeMIepaTypud Ta OCMOJISIDHOCTI pO3UMHY 3a
pPaxyHOK JIbOJOYTBOpPEHHs. B poOOTI BHKOPHUCTOBYBAIM XOJOJOBUH IIOK EPUTPOIUTIB B SKOCTI
MOJICJII JJII BUBYCHHS [ii (paKTOPIB KPIOMOMIKO/HKEHHS HAa KIITHHU. BioMo, 0 MOMIKOKEHHIO
EpUTPOLHTIB JIOAMHUA B YMOBAaX XOJIOJOBOTO IIIOKY MOXYTh 3amoOiratu amQigiibHi CHOTYKH,
30KpeMa xjopnpoMazuH [1]. B nmaHmit wac iHTepec 10 XJOpPHpOMasuHy (KJIaCHYHOTO
TPaHKB1JII3aTOPY, U0 BUKOPUCTOBYETHCS MPH JIIKYBAaHHI TIEBHUX NCUXIYHUX PO3JTaJiB) 3yMOBJICHUI
HOro MpoTUMIKPOOHUMH 1 TPOTUIYXJIMHHUMU BJIACTUBOCTSAMU [2, 3].

Meta — mOCTIAUTA OCOOIMBOCTI CTIMKOCTI €pUTPOLMTIB Pi3HUX BUIIB CCaBLiB (JIIOAWHA,
uryp, cobaka, KiHb, OMK 1 KPOJIMK) B YMOBaXx il XOJIOJ0BOTO IIOKY, aHTUTEMOJIITHUHY €(EeKTUBHICTh
XJIOPIPOMAa3UHYy Ta HOTo BIUIMB HA CTPYKTYPHO-AMHAMIYHHAN CTaH €pUTPOLIUTAPHUX MEMOpaH.

JUis 311HCHEHHS XOJIOJOBOTO WIOKY EPUTPOLUTH, sKi 3Haxoauiuch y po3uuHi NaCl
(0,15-2,00 moun/n), oxonomkyBaau Big 37 mo 0°C. Xmoprnpomasud (100 MKMOJIB/JT) J01aBaud B
cepenoBuiie npu 0°C mnepen BHECEHHAM KIITHH. PiBeHb remoini3y €pUTPOLUTIB BHU3HAYAIU
cnektpodoromerpuyao (A = 543 um). CTpyKTYpHO-IMHAMIUYHUI CTaH MeMOpaH EpUTPOLUTIB
nociipkyBanu mMetogoM EINTP criiHOBUX 30H[IB 32 JJOITOMOTOIO CIIH-MIY€HUX KUPHHUX KHCIIOT, L0
MICTSATh HITPOKCUJIBHUM pafuKan y pPI3HUX MOJOKEHHSIX Y3I0BXK >KUPHOKHCIOTHOIO JIAHIIOTA:
amilly TaabMITHHOBOi KHCIOTH, 5- 1 16-JOKCHMJICTEapUHOBHX KHCJIOT. Bci ekcnepumeHTH
MIPOBOJIMIINCS 3 TOTPUMAHHSM BUMOT YHHHOTO 3aKOHOJIAaBCTBA T4 HOPM O10€THKH.

3a J101OMOrol0 KOpeJsIiiiHoro aHaiizy Oyna BU3Hau€Ha CHjia 3B'A3KYy MK MEMOpaHHUMHU
docdominigaMu epUTPOLUTIB CCABIIIB 1 XapaKTEPUCTUKAMH XO0JIOJ0BOT0 MIOKY LIUX KIIITUH (TeMoJIi3
B 0,8 momp/n NaCl, moporosi konmentpauii NaCl). BcranoBneHo, mo Oinbll CTIHKUMHU A0
XOJIOJIOBOTO IIOKY € €pUTPOLIUTH CCaBIIB, MEMOpPaHU SKUX XapaKTEPU3YIOThCS BUCOKHUM BMICTOM
XOJIeCTepUHY Ta HenamensipHux (ocdomimiaiB (chinromienina i ¢ocpaTuanieTaHoIaMiHa) 1
HU3BKUM BMICTOM (hochaTuanixosiHiB. BcTaHOBIEHO, 110 XJIOPIPOMa3HH, SIKUM XapaKTepU3y€eThCsS
BUCOKMM KO€(]IllIEHTOM pO3MOALTY B €pUTPOLUTApHIM MeMOpaHi, NMPOSBISE AHTUIEMOJITHUHY
aKTHUBHICTh Ha piBHI 70% B yMOBax X0JIOIOBOTO LIOKY €pUTPOLUTIB BCIX AOCIII)KYBaHUX CCABIIIB.
Metonom EIIP crniHOBUX 30HAIB MOKa3aHO 3MiHY MIKpPOB'A3KOCTI MeMOpaHH B 00JIacTi MOJISPHUX
roJiiB 1 riipopoOHUX XBOCTIB MeMOpaHHUX (HOCGOIIMiAIB B MPUCYTHOCTI XJIOoprpomMasuHy. MoxxHa
IPUITYCTUTH, 110 B OCHOBI 3aXMCHOI JAii XJIOPIPOMAa3HHY INpPH XOJOJOBOMY ILIOILI €PUTPOLUTIB
JISKUTh 3JaTHICTh HOT0 MOJIEKYJ 3anmo0iraT yTBOPEHHIO TPAaHCMEMOpAaHHMX IMOpP HUISXOM 3MIHU
CTaHy JIIiIHUX KOMIIOHEHTIB MeMOpaHH.

1. Shpakova N.M. (2009) Feasible mechanism of osmotic and temperature sensitivity correction of human
erythrocytes using alkyl-p,D-glucopyranosides. Probl. Cryobiol., 19(4), p449-460.

2. Alexandru T., Staicu A., Pascu A., Radu E., Stoicu A., Nastasa V., Dinache A., Boni M., Amaral L., Pascu
M. L. (2015) Characterization of mixtures of compounds produced in chlorpromazine aqueous solutions by
ultraviolet laser irradiation: their applications in antimicrobial assays. J Biomed Opt., 20(5):051002.
Available at: doi: 10.1117/1.JB0.20.5.051002.

3. Rundle-Thiele D., Head R., Cosgrove .L, Martin J. H. (2016) Repurposing some older drugs that cross the
blood-brain barrier and have potential anticancer activity to provide new treatment options for glioblastoma.
Br J Clin Pharmacol., 81(2), p199-209. Available at: doi: 10.1111/bcp.12785. (Accessed: 30 Oct. 2015).
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Oco001MBOCTI CHHAITUYHMX BiANOBiAell HEHPOHIB BEPXHbOI0 MIMIHHOIO TaHIJIisl
y IIyPiB i3 CTPENnTO30TOIMH-iHAYKOBAHUM IYKPOBHUM JiadeToM

Hacmenko A.O, Ilypnuns O.E., Becenoscoxuii M.C.
IactutyT dizionorii im. O.0O.boromonbus HAH Ykpainu

Bepxniit mmitnuit ranrniid (BLUIY) BnnmBae Ha rinagky mMyckynatypy. Bin iHHepBye M'sizu
JUIATaTOPU 31HMIN OKa, a TaKOX BIUIMBAE HA TOHYC KPOBOHOCHUX CynuH. LlykpoBuii miaber - 1me
HEBWJIIKOBHUH METaOOIIYHUI po3j1aJ B OpraHi3Mi, SKMi BUKJIMKAE TaKi XPOHIYHI YCKIIAIHEHHS, 5K
MOJIIHEBPOIIATisl, PEeTHHONATIsA, KaTapakra Ta iH. MeToro poOoTu Oylo TMOpPIBHATH BIACTHUBOCTI
CHHAIITUYHUX BIJIMOBI/IEH HEHMPOHIB BEPXHHOT'O IIMIHHOTO TAHTJIiS Y 3J0POBUX IIYpiB Ta IIYypiB i3
CTPENTO30TOIMH-IHAYKOBAaHUM I[YKPOBUM J1iabeToM. EKCiepiMeHTH MPOBOAMIIM HAa CAMIIIX IIypiB
miHii  «Bicrap» Bikom 7510 nguiB. LykpoBuii npiaGetr OyB 1HIYKOBaHHI OJIHOPA30BOIO
iHTpanapietanpHO0O iH'ekmieto crpenrto3orounHy (CTL]) y konmenrtpamii 65 Mr/kr macu Tina,
po3unnenuM y 0,1 M uutparaomy Oydepi 3 pH 4,5. [Ticns BBenenus CTL, koHIIEHTpaIlis TTIOKO3U
B KpoBi 30umbiryBanacs 10 30+3 MM. Uepes 30 auiB micas BBenenus CTLI, Bix veiiponis BILI in
VItr0 3 BHKOPHCTaHHSIM METOAY MIKPOEJIEKTPOIHOTO BiIBEACHHS MOTEHIATB y BiAMOBIIL Ha
CTUMYJIAIIIO0 MIMAHOTO CUMIATHYHOTO HepBa OYyJiHM 3apeecTpoBaHi 30yANWBI MOCTCHHANTHYHI
norexmiany (3I1CII). 3anucyBanm koHTposk Ta Ao 100 MkM Genzorekconis. Ammirityau 3I1CIT y
KOHTPOJIbHUX IIypiB ckiamu 5,6+3,9 MB (n=42), a y urypiB i3 CTL-inagykoBanum niaberom 5,9+4
MB (n=42), BiamoBigno. Ilicns nomaBaHHs OEH30TEKCOHIs B mepdy3iMHUNA PO3YMH aMILTITYyAd
3IICII 3MeHIIyBalIKMCh K Y KOHTPOJbHHMX IIypiB, Tak 1 y mypiB 13 CTL-iHQyKOBaHUM LIyKPOBUM
miaberom 1 cranoBwmm 1,8+0,7 MB (n=8) ta 1,7+0,7 mMB (n=8) BignosimHo. biokyroua mist
OensorekcoHis ckmagana 70£5% (n=8) 1 70,4+2,1% (n=8), BiamoBimHO. CTaTUCTUYHO 3HAUYILIUX
BigMiHHocTed B ammutitygax 3IICII Ta Gnokyrouiit aii OenzorekcoHis y mypis 13 CTL{-iHagykoBaHUM
niabeToM BHSIBIIEHO He Oyno. Mu mpumyckaemo, 1o MeTaOoJliyHi 3MiHM B OpraHi3Mi LIypiB, I10
BUKJIMKAHI LIYKPOBUM J1a0eToM, HE BIUIMBAIOTh Ha CUMHANTU4YHY Nepenady Ao Heiponi BIII 1 Ha
YYTJIUBICTh HIKOTMHOBUX AallE€TUJIXOJIIHOBUX PELENTOpiB 10 OE€H30TeKCOHis, MpuHaiMH1 depe3 30
nuiB micis BBeneHHs CTL. Takox Oyina po3paxoBana nocriiiHa yacy criagy 3IICIL. YV KoHTposibHUX
mypiB BoHa crtaHoBuna 19,31+5,02 mc (n=21), a y mypiB 13 CTL-ingykoBanum niabetom
22,76+4,91 mc (n=26) BignosimHo. Omxe y urypiB i3 CTL-inagykoBaHnuM aiaberom MeMOpaHHUMN
noteHuian HeipoHiB BIII micnst renepaunii 3IICII nmoBepraeTscs 10 6a3oBoro piBHs gosuie. Mu
BBA)XA€MO, 1110 LI BiAMIHHOCTI MOXYTh OyTH HACIIKOM (YHKILIOHAJIBHUX PO3/IaJiB y HeHpoHax
BIII" 3a ymoOB 11ykpoBOro aiabery 1, MOXJIMBO, MOB'S3aHI 31 3MIHAMHU IPOBIIHOCTI HEHPOHHHMX
MeMmOpan 110 ioniB K* a6o CI..

Bci excnepumenmu npogoounuce 8i0no6iono 00 npasun poobomu 3 1a60pAMOPHUMU MEAPUHAMU 8
yemanosax HAH Ykpainu
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BaacruBocti iHO3MTOJ-1,4,5-TpudochaTHUX penenTopiB HATHBHOI SIACPHOL
MeMOpaHu KapaioMionuTiB
Komasposa A.B.", Komuk 0.4.2, Mapuenxo C.M.*

123IHCTI/ITyT diziomorii imeni 0.0. Boromomsus HAH Vkpaimm, m. Kuis, ‘annkotliarova@gmail.com,
2kotuk. lena@gmail.com

Pozpizusitore  Tpu  i30popmu  [Pz-penenTopiB, sKi XapaKTepU3YIOTbCA BiIMIHHHUMHU
010()13MYHIMH BIACTUBOCTSAMH, B TOMY 4uCHIi adiHHICTIO 10 [P3 Ta YyTIHBICTIO 10 MOIYIIOIOUYMX
daktopiB. Y Kap,Z[iOMiOLII/ITaX eKCIPECYIOTECs, B OCHOBHOMY, IP3-penenrropu apyroro tuimy (IP3R2)
[1]. BinpmricTs IP3-penienTopiB y KapaioMionuTax po3TaioBana y JIJISTHIT HABKOJIO sJIpa, a TAKOXK y
camiit ;mepHm MeMOpaHi [2]. B TakOMY BHNaJKYy, IP3 MOTEHIIIHO MOXKE PEryTIOBaTH ;mepm Ca?
3alleKHI MPOLECH HE3AICKHO BiJ LMTOMJIA3MATHIHUX Ca®*-3anexHnx MPOLECIB  IUIIXOM
CENIeKTHBHOTO IIBHILEHHS KOHIeHTpawii Ca’* y saapi [3]. OmybrikoBaHi JaHi PO BIACTHBOCTI
pexomOinanTHUX [P3R2 myxe cymepedini, a eKCICPUMEHTaNbHI poOOTH 3 IX AOCHIKCHHS Yy
HATUBHOMY CTaHI MTOBHICTIO BIJICYTHI, IO i 06yMOBI/IJIO METY HaIllol pPoOOTH.

JlocmikeHHsT BAKOHAHO Ha Inypax Jiiit Wistar ta Fisher Bikom 3 tvxHi. [3o1r0BaHHs siep
KapA1OMIOIUTIB 3MIMCHEHO SIK OmMcaHo Hamu paxime [4]. PeecTpaiiio i0HHMX CTPYyMIB Kpi3b
sfAepHy MeMmOpaHy 3aificHioBanmu meromoM patch clamp y kondiryparii nucleus attached a6o
excised patch. Ortpumani pe3yabTaTd MiJAaBaId MaTeMaTHYHO-CTATHCTHYHIA 00poOmi 3
BHKOPHCTAHHAM HPOrPaMHOTO sabesneuenns Clampfit ta Origin.

Y HaTuBHIl siIepHIH MeMOpaHi KapIIOMIOLMTIB HAMH 3aPCECTPOBAHO 1OHHMIA KaHAl, KOTpI/II/I
aKTUBYeThCA Npu nofasanni [Pz y xkamepy (0.2-20 MmxM) (n=50) Ta inribyerscs 2-APB (50 MKM). Ha miit
OCHOBI 3pOOJICHO BHCHOBOK, IO 3apeectpoBaHmii kaHan € [Ps-penenrropom. MIMOBIPHICT BIIKPHUTOrO
crany IP3Rs (Po) € HOTCHI.II@JIO?»EU‘IC)KHOIO IIpu LbOMY BHILLY AKTHBHICTb IP3Rs criocTepiraim 3a
JIO/IATHAX 3HAYCHB MOTEHIliaNy, B Ieil 4ac S Ha BiJ €MHUX 3HAYCHHAX iX aKTHBHICTH 3MCHIIIYBAmacs.
3’sicyBasiocss  Takoxk, 10 akTuBHICTE [P3Rs smepHOi mMeMOpaHM KapIiOMIOLMTIB 3aJIeKUTh  Bif
KOHIICHTpaHﬁ IPs. TIpu upomy PO I[OCJ'IiIDKyBaHI/IX perenTopiB 3pocTaja 31 30UIBIIEHHSIM KOHIIEHTpAITii
IP3 i focsrama MakcuMyMy 3a KoHteHTpari 10 MkM IP3 y cepenosumi.

YV HacTyIHHX cepisiX eKCIEPUMEHTIB MU JIOCHIIKYBAITN BIUTUB 10HIB Ca?* PI3HOI KOHIIEHTpallii Ha
AKTHBHICTb [P3-p€HeHTOplB 3oKpema, HaM BIANOCs 3apeecTpyBaty JBa TuIH IPs-perientopis, omuH 3
AKHAX 1Hr16yeTLc;1 Ca”" y BHCOKHX KOHueHTan;mx IO BiAMOBiIAE KIACHYHIH KapTHHI J3BOHOMOMIOHO]
3a/IEKHOCTI iX aKTHBHOCTI BiJf KOHICHTpAIii Ca™ i TiATBEP/KEHO JITEPATYPHAMH JAHUMH [5], 3rigHO
AKMX BUCOKi KoHIeHTpamii Ca”’ IHAKTHBYIOTh OuMILeHi KapmianbHi [Ps-penerrropu. Inmmit Tvm
3apeectoBanrX Hamu |P3RS He iHakTUBYeThCSl HaBITh 3a HasiBHOCTI | MM Ca** y cepe)lomxmn

Omxke, BmactuBocti IP3-perienTopis HaTHBHOI SIACPHOI MEMOpAHH KapIiOMIiOLWUTIB  PI3KO
BIIIPISHSIOTBCS SIK Bill HEHpOHATBHUX [P3-perenTopis mepmioro THIy, Tak i FHETHYHO CKCIPECOBAHMX
IPs-pertenTopi gpyroro Tuiy. Mu MpHITyCKaemo, IO Taki BIIMIHHOCTI MOKYTh OYTH 3yMOBICHI SIK
BILTMBOM MOJIEKY/IAPHOIO OTOYCHHS, TAK i MOCTTPAHCIALIHHIMI MOIUDIKALISMH, KOTPI BiIOYBAIOTECA 3
pelienTopamu i He MOXKYTh OyTH BpaxOBaHi TPH BUKOHAHHI JOCTIIKCHb HA TCHETHIHO CKCIPECOBAHIX
perenTopax. Ta1<1 BIIMIHHOCTI (Di3107IOTTYHO € Ha/3BHYAHHO BAXKIMBHMH, OCKLIBKH € BH3HAYaIBHIMH
s reHepartii Ca” -cUrHany depes 11i peLienTopu.

Iyonixayisa micmume pe3yiomamu 00Cai0NCeHb, NposedeHux 3a epanmom Ilpesuoenma Ykpainu 3a
KOHKYpcHUm npoexkmom D75/29460 [lepocasrnozo ¢honoy ynoamenmanvrux 0ocaioxcens. Aemopu
sucnogniorome noosky llaenosiii H.I. 3a acucmyeanns npu npoeedeHHi eKCnepumMenmis, a markoic
THoniwyx A.O. 3a 0onomo2y Ha nNOYAMKOBUX emanax 6UKOHAHHS npoekmy.Bci excnepumenmu Ha
MBAPUHUX NPOBEOEHO 3 OOMPUMAHHAM BUMO2 YUHHO20 3AKOHOOA8CMBA Ma HOPM DIoemuKu.
1. Wu, X., Zhang, T., Bossuyt J., et al. (2006) Local InsPs-dependent perinuclear Ca** signaling in cardiac
myocyte excitation-transcription coupling. J. Clin. Invest.,116(3), 675-682.
2. Bare, D. J., Kettlun, C. S., Liang M., et al. (2005) Cardiac type 2 inositol 1,4,5-trisphosphate receptor:
interaction and modulation by calcium/calmodulin- dependent proteln kinase Il. J Biol Chem., 280, 15912-15920.
3. Marchenko, S.M., Thomas, R.C. (2006) Nuclear Ca®" signalling in cerebellar Purklnje neurons. The
Cerebellum, 5, 36-42,
4. Kotuk, O.A., Kotmsapora, A.b., Mapuenko, C.M. (2018) Omnrumizariiss METOIy i30I0BaHHS SAEp IS
eJNeKTPOodi3ioNOriuHNX JOCHIMHKEHb 10HHMX KaHaJiB sJAepHOi MeMOpaHM KapAiOMIOLMTIB IIypa.
Dizionociunuil scypuan. 64(2), 26-33.
5. Ramos-Franco, J., Fill, M., Mignery, G. (1998) Isoform-specific function of single inositol 1,4,5-
trisphosphate receptor channels. Biophys. J. 75, 834-839.
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The role of water in the hydration of blood cell membranes in the centimeter
wavelength range

Batyuk L.V.}, Kizilova N.N.>*, Berest V.P.?
' Kharkiv National Medical University, Kharkiv, Ukraine, liliya-batyuk@ukr.net

2 Warsaw University of Technology, Warsaw, Poland, n.kizilova@gmail.com
% V.N. Karazin Kharkiv National University, Kharkiv, Ukraine, berest@karazin.ua

Investigations of dielectric properties of red blood cell and trombocytes represent practical
interest as part of the diagnostics of the disease, so as a change in the structure of membranes of
cells blood until their full destruction are a protective-adaptive reaction of organism. The
membranes of blood cells are relatively permeable to water molecules [1, 2]. The water molecules
can move either in or out of cells, regulated by osmotic pressure and the structure of the
extracellular matrix. The structure of water is characterized by a spatial network of weak H-bonds,
which is unstable, since H-bonds are easily destroyed and reappear. In the membranes of blood
cells, water associates form various polygonal structures that are easily reconstructed under various
influences: physical (heating and cooling, magnetic and electric fields) and chemical (influence of
tumor markers, dissolving low-active gases, etc.). In a cell-water-membrane system, water, as a
labile system, follows the principle of Le Chatelier-Brown, which describes the thermodynamic
equilibrium of such systems. The equilibrium constant for the dynamical equilibrium between the
free and bound water can be written as follows k, /k2=e"*'"", where AGo is the difference in the

hydrogen bond free energy, k; and k; are the rate constants of the exchange between free and bound
states. By observing the free/bound water state it is possible to study structural conformation of the
membranes of blood cells. This information can be received using UFH -dielectrometry method at
centimeter wavelength range [3, 4].

The objective of this article is to present a model of dielectric relaxation of biological water
in membranes of cells of blood based on a dynamic equilibrium between the free and bound water
molecules. The dielectric relaxation frequency measurements of different solutions of blood cells
were showed that the bound water molecules are expected to be more abundant than the molecules
of free water [5]. A bound water molecule is engaged in two hydrogen bonds. The total energy of
these two bonds is the activation energy that has to be overcome in order to give full orientation

freedom to the water molecule. From the activated complex: | sziTe,Aw Where AG = (AG, + AG, )
1 h 1 0

AG; is the activation energy, kg is the Boltzmann constant, h is the Planck’s constant, R is the
universal gas constant, T is the temperature. The dynamic model shows that the dielectric relaxation
of water can be explained in terms of dynamic exchange between free and bound water and the
strength of the hydrogen bonds. Our research shows that in the conditions of pathology, in the
membranes of blood cells, a bound water molecule forms up to four hydrogen bonds and the
frequency of dielectric relaxation of water molecules in the cells membrane depends on many
parameters, such as the strength of the hydrogen bonds, the relaxation time, the values of the static
dielectric permittivity of biological water, etc.

1. Kizilova, N., Batyuk, L., Cherevko, V. (2019) ‘Human Red Blood Cell Properties and Sedimentation
Rate: a Biomechanical Study’ in Arkusz K. (ed.) Biomechanics in Medicine and Biology. Springer, Cham.
pp. 3-22. https://doi.org/10.1007/978-3-319-97286-2 1
2. Batyuk, L.V., Kizilova, N.N., Muraveinik, O.A. (2018) Disturbance of erythrocytes membrane during
ischemic and hemorrhagic stroke: assessment of proteins pathology. 8" Regional Biophysics Conference,
Zrece, Slovenia: Book of Abstracts, 80.
3. Hackl, E. V., Gatash, S.V., Nikolov, O. T. (2005) Using UHF-dielectrometry to study protein structural
transitions. J. Biochem. Biophys. Meth., 63(2), 137-148.
4. Batyuk, L. (2015) Influence of cancer disease on dielectric characteristic of structural-functional state of erythrocytes
membranes. ScienceRise. Medical Science, 7/4(12), 11-17. hitps://doi.org.10.15587/2313-8416.2015.47546
5. Batyuk, L. V., Kizilova, N. N. (2018) Free and confined water at the erythrocyte membranes of healthy
and invalid individuals: a microwave dielectric study. Physics of Liquid Matter: Modern Problems:
International Conference 8th International Conference PLMMP-2018, Book of Abstracts, 30.
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Effects of selective antagonist of asics in the LPS animal model of Parkinson’s
disease

Stefanenko M., Fedoriuk M., Bogovyk R., Semenikhina M., Krishtal O., Isaev D

Department of Cellular Membranology, Bogomoletz Institute of Physiology, Kiev, 01024, Ukraine,
stefanenkomaria3@gmail.com

Parkinson disease (PD) is chronic neurological disorder causes neuronal death in the brain
limbic system. Massive death of dopaminergic neurons in substantia nigra results in PD behavioral
and neurological changes. It was shown that GABA synaptic system, one of the main regulator of
dopamine release, is undergo to pathological changes under PD condition. Previously we have
shown that GABA synaptic activity in hippocampus depends on ASIC channels activation. In these
set of experiments, we obtained preliminary data about influence of ASIC channels on the behavior
of rats with LPS model of PD.

In this experiment we used 3 groups of adult male Wistar rats (weighing 250 g at start of
baseline testing): PD+B5 group (n = 5, rats with injury of dopaminergic neurons, which was
induced by 2ul LPS intranigral injection and then got ImM dose of selective ASICs antagonist
([B5], intraperitoneal injection 20 min before tests)), PD group (n = 5, rats with injury of
dopaminergic neurons induced in the same way), and control group (n = 5, shamed-operated rats,
which received the same dose of vehicle injections).

After 7 days we tested rats on Open field (OF) to assay general locomotor activity levels and
anxiety. Each animal tested in OF was placed in the right top corner of the square arena (1.0 x 1.0 x
0.3 m). Total distance traveled and the amount of time spent in internal square of the arena was
evaluated during a 5-min period and were recorded and analyzed by automated software.

Next day we tasted rats on Elevated plus maze test (EPM). The apparatus for EPM consists
of two opposite open arms (0.5 x 0.1 m) and two closed arms (0.5 x 0.1 x 0.4 m) elevated to a
height of 0.5 m above the floor. The junction area of the four arms (central platform) measured 0.1
m x 0.1 m. For the EPM test each animal was placed on the center platform of the maze facing an
open arm. Total time spent on the open/closed arms were evaluated during a 5-min period.

_ OF
50 100+

EPM

407 80
301

60

20 40

Distance,m
Total open time, sec

10 204

0- 0

Control PD PD+B5 Control PD PD+B5
PD group demonstrates increased time in open arms as a sign of decreased natural alertness.
ASIC channel blocker B5 results in increase of diverse behavior. In Open field test distance covered
by rats for different groups: Control>PD>PD+BS5.
Our data shows that ASIC channels could play role in behavior expression of PD.

All experimental procedures were performed in an accordance with international principles of the
European Convention for the protection of vertebrate animals used for experimental and other
scientific purposes
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BB ketaminy Ha MlcaT IIaIeHBKUX M’S13iB TOHKOT0 KUIIIEYHUKY
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* KHY imeni Tapaca Illepuenka, HHII «IHCTHTYT GioNOTii Ta MEIAIMHIY.

Keramin € BaXJIMBUM KOMIIOHEHTOM 30aJJaHCOBAHOI 3arajibHOi aHecTe3ii y XipypriuHii
MPAKTHII 1 OJHUM 3 JUCOLIATUBHUX AHECTETHKIB, a OCTAaHHIM YacoOM WOTO CTalH PO3TJSAATH 5K
NEPCICKTUBHMUK 3aci0 MpOTH XpOHIYHOro 000 Ta sk aHtugenpecant [1]. BiH € cunbHEM
6mokaropom NMDA-penientopis, ajie TAKOK YAHATH TOOIYHUI BIUIMB HA P IHIINX PELENTOpPiB Ta
kaHaiiB kiituau [1]. Hamni nmonepenHi AOCTiKEHHS MOKa3aid MPUTHIYYIOYY Aif0 iHTaIAI[IHHOTO
aHecreTHKa i30Qypany Ha onocepenkoBanuii T RPC4-kaHamoM MycKapuHOBUN KaTIOHHUH CTpyM
(mlcat) rnamerbpkom’si30Bux kiiTHH (TMK) Ta CKOpOT/IMBY aKTUBHICTh TOHKOTO KHIIIEYHHUKA MUIII
[2]. BpaxoByrouM aKTyaJbHICTh JOCHI/DKCHHS TMOOIYHUX €(EKTIB KeTaMiHy Ta BaXKJIUBY
¢izionoriuny ponab TRPC4-kananis, siki miipbHO ekcrpecoBani y I'MK TOHKOro KUIIEYHUKY Ta €
BU3HAYAJILHUMHU Y PO3BUTKY XOJIIHEPTiuyHOI 30yJIMBO-CKOPOTIMBOI peakuii [3], meroro maHoi
poboTH Oyi10 3’sICYyBaTH MOXKJIMBICTh BILIMBY JaHOTO aHecTeTUKy Ha Mlcar MK ileum murii.

VYci ekcriepuMeHTH TPOBOIMIINCS 3 TOTPHUMAHHSIM BUMOT YNHHOTO 3aKOHO/IaBCTBA T4 HOPM
Gioetuku Ha i3onpoBanux I'MK Bigminy ileum tonkoro kumeunuky mumeii BALB/c (&, 3 micsi),
K1 BUAULSUIACA (PEepMEHTATHBHUM IUIIXOM (B MI/MJI: KomareHasa tum 1A,l; iHribiTop TpHUIcHHY
tun 1I-S,1; BCA,1) (36,80C, 17 xB). MlcaT peecTpyBanu 3 BHUKOPHUCTAHHSIM cuUMeTpHuHHX Cs'-
po3unniB (125 mmonw/i), Metomom patch-clamp B koudirypamii whole-cell xoxui 30 ¢ 6-
cekyHaHuM Ramp-mporokosnom (Bix -120 1o +80 mB). IliarpuMyBanuii moteHiiian craHoBuB -40
MB, omip meru-minerok — 3,5-4,5 MOwm. [Ca®"); dixcyBamu Ha piBHi 100 HMOIB/T 32 JOMOMOTOF0
(mmons/n) 10 BAPTA/4,6 CaCl,. Keramin arutikyBamu y 30BHIIIHIA PO3YHH OXpa3y Micis
JOCSATHEHHS. MaKCHMAaJBHOTO CTPYMy Y BiANoBiAp Ha BHyTpimHbOKIITHHHMA [TdyS. Vi
pe3yabTaTh HOPMOBAHI Ha EMHICTh KJIITHHH Ta MPEACTaBJIeH] y BUTIsi cepenaboro £ SEM (n=6).

Keramin y poxmiHiuHiA KoHueHTpamii 100 MKMOJIB/T BUKJIMKAB YacTKOBE OJIOKYBaHHS
Mlcat, aKTHBOBAHOTO JOJABAHHAM y BHYTPIIIHBOMINETKOBUH po3unH ['TDYS (200 mkmo:nb/m),
AKkuil O6e3nocepenHbo akTHBye G-Ouiku. Tak, aMIUIiTyJja HOPMOBAaHOTO MaKCHMAJIbHOIO CTPyMY
(Imax) cranoBumia -14,1+1,2 mA/n®, a cTpym micis AocsarHeHHs crarfioHapHoro iHrioyBanus (linn)
-7,9+1,3 nA/n®. BianosinHo, crymidb iHriOyBanus (M+m) cranoBuB 43+8% (n=6). Ta cama
KOHIICHTpALlisl aHECTETUKY CUJIbHIIIE MPUTHIYYBaja MYCKapUHOBHH CTpyM, 10 OyB iHiliioBaHMHA
arutikamiero kapoaxominy (50 mxmonw/in). B nsomy Bunaaky Imax=-15,1+3,3 nA/nd, ljp=-5,5+0,9
nA/n® ra M+m=62+3%.

OTxe, KeTaMiH MPUTHIYY€E SIK MyCKapUHOBI PELENTOpH, TaK 1 CUTHAJIbHI IUISXH 32 Y4acTIO
G-6inkiB. OTpuMaHi pe3ysnbTaTH BKa3ylOTh Ha MOXIIMBI MEXaHI3MH PO3BUTKY MicCIsONepaifHux
MOpYIIEHb MOTOPUKH KUIIEYHUKY Ta BIIKPUBAIOTh HOBI MEPCIEKTUBH KOPEKI1i TAKUX CTaHIB.

1. Sleigh, J., Harvey, M., Voss, L., Denny, B. (2014) Ketamine: More mechanisms of action than just
NMDA blockade. Trends in Anaesthesia and Critical Care, 4, 76-81.

2. Dryn, D., Luo, J., Melnyk, M., Zholos, A., Hu, H. (2018) Inhalation anaesthetic isoflurane inhibits the
muscarinic cation current and carbachol-induced gastrointestinal smooth muscle contractions. European
Journal of Pharmacology, 820, 39-44.

3. Tsvilovskyy, V.V., Zholos, A.V., Aberle, T., Philipp, S.E., Dietrich, A., Zhu, M.X., Birnbaumer, L.,
Freichel, M., Flockerzi, V. (2009) Deletion of TRPC4 and TRPC6 in mice impairs smooth muscle
contraction and intestinal motility in vivo. Gastroenterology, 137, 1415-1424.
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OuniHka BIUVIMBY KUIBKOCTI HEYHIKOMKEHUX TeHiB-CyNnpecopiB y iHAMBIZa Ha
HMOBIPHICTH PO3BUTKY Y HbOI'0 OHK03aXBOPIOBAHHS

bonoapenko M.A.l, Kwnizcasxko B.I. 2, 3auyesa O.B.>

"XapkiBchKuii HAiOHANBEHMI Me MUK yHIBepcuTeT, bondaren.koma3007 @gmail.com
X apKiBCHKHIT HAIOHATBHAH MeuaHmi yHiBepcuTeT, Vknigavko@gmail.com
X apkiBchKuil HalioHATEHMI MeMUHMI YHIBepcuTeT, olgvaszay@gmail.com

BiamoBigHO 10 CydacHUX YSBJICHb NPO MEXaHI3MHU KaHleporeHnesy [1, 2] ymkomkeHHs abo
IHAKTUBAIlisI TaK 3BAaHUX TEHIB-CYNPECOPIB MYXJMHH, a00 AaHTHOHKOIEHOB, pI3KO 30ibIIye
HMOBIpHICTh BUHUKHEHHSI HOBOYTBOPEHb. BioMo, 110 B JIFOJICHKIN MOMYJIALIl Y pi3HUX 1HIUBIJIIB
IPY HAPO/KEHHI KUIbKICTh HOPMAJIbHO (DYHKIIIOHYIOUMX T'€HIB-CYIPECOpPiB Bapitoe. MeToro podoTu
€ OLIIHKA BIUIMBY K1IJIbKOCT1 HEYIIKO/)KEHUX T€HIB-CYIIPECOPIB y iIHAUBIA HA WMOBIPHICTH PO3BUTKY
Yy HBOTO OHKO3aXBOPIOBAHHSI.

Buxoasiuu 3 Toro, mo yTBOpPEHHsI MyXJUHU - 1€ IMOBIPHICHHMN TpOILEC, ISl MOro omucy
BUKOPHCTOBYBJIUCS 3aKOHM 1 TOHATTS Teopii #moBipHOCTel. Ha ocHOBI #imMOBipHiCHOT
MaTeMaTHYHOI MOJENi KaHieporenedy [3] mpoBeaeHa OIliHKA HaWOiMbII WMOBIPHOTO BIiKY (T)
IHMBIIa, B IKOMY BUHHKA€ OHKO3aXBOPIOBAHHSI, B 3aJICXKHOCTI BiJl KUTBKOCTI (K) HEMOIIKOHKEHIX

AHTUOHKOT€HIB Yy HOT0. PIBHSHHS 17151 pO3paxyHKY LIbOTO BIKY BUPIIIEHO YUCENIBHO 1 Mae hopmy

k
T

1-[1-6 T | [ k& T-1|=(N-Dk|1-& T | .& T,

. . . 1 o . .
ne T - TpuBanicTh OJTHOrO LUKITY MOALTY KIITHHU; &= o 0. - UIMOBIPHICTb MOLIKOJ/KEHHS OJTHOTO
-

reHa-cyrnpecopa B OJJHOMY IIMKJII JUIeHHS, N - MakCUMaJlbHa KUTBKICTh OHKOMOTEHTHUX KJIITHH y
JIOAMHY; K - TMOYaTKoBa KUIBKICTh T'€HIB-CYNPECOPIB Y JOBUILHO 00paHOi JtoAuHU. B pesynbrarti
TaKoi OLIHKHM BIKY BUHMKHEHHSI OHKO3aXBOPIOBAHHS OyJ0 3’SCOBaHO, II0 YUM OuIblLIE KIIBKICTh
HEYIIKO/PKEHUX Te€HIB-CYIPecopiB, MPUCYTHIX y JIIOJUHU, TUM OlIblIe HMOBIPHICTH TOTO, III0 BOHA
3aXBOpI€ PaKOM Yy Mi3HIIIOMY BiIll.

3HarouM HalOUIBII IMOBIpHUH BiK (T) [UIi PO3BUTKY paky y oci0 3 pi3HOIO KUIBKICTIO
HEYIIKO/)KEHUX TeHiB-cynpecopiB (k), a TakoX BUKOPHCTOBYIOUM E€KCIEPUMEHTAaJbHI JaHl Ipo
HMOBIPHICTh PO3BUTKY OHKOJIOTIYHOTO 3aXBOPIOBAaHHS 3aJ€KHO BiJ BIKy THalli€eHTa, OyIo
pO3paxoBaHO MMOBIPHICTh PO3BUTKY paKy y 1HAMBIAYyMa 3a BIJIMOBIIHOIO BEJIMYUHOIO YHCIIa TE€HIB
(k). 3’sicoBano, mo npu K <3 ta K>7 HMOBIpHICTE PO3BUTKY paKy MPaKTUYHO TOPIBHIOE HYIIIO, &
3Ha4YeHHs KUJIbKOCTI TeHiB k = 4; 5 Ta 6 € 3Ha4yIIUMU AJIs1 pO3BUTKY PaKy.

BucHoBku. Ha ocHOBI HWMOBIPHICHOI MaTeMaTHYHOI MOJIEJN KaHIIEPOT€HE3y IPOBEICHO
OLIIHKY HaiO11bII IMOBIPHOTO BiKy BUHHKHEHHS OHKO3aXBOPIOBAHHS B 3aJIEKHOCTI BiJ KIIBKOCTI
HENOIIKO/)KEHUX aHTHOHKOTeHIB. BpaxoBylouum TakoX NPOBEIEHI PO3PaxyHKH WMOBIPHOCTI
BUHUKHEHHS OHKO3aXBOPIOBAaHHS B 3aJIe)KHOCTI BIiJ BIKYy XBOpPOro, OIIIHEHO 3aJICKHICTh
HMOBIPHOCTI BUHUKHEHHS OHKO3aXBOPIOBAHHS Yy IHJAWBIJA BIJ KUIBKOCTI HAasgBHHX Yy HBOTO
HEMOIIKO/DKEHNX aHTUOHKOreHiB. I[licis  aHamizy KUIBKOCTI  T'eHIB-CYNPECOpiB  MYXJIHMHH,
MOIIKO/PKEHHS IKMX MOKe OYTH MPUYMHOIO 1HINIAIi1 MaJlirHi3amii KIITHHY, 3HAYyILIUMU BUSBUIIUCS
sHaueHus k =4; 5 ta 6.

1. Rodriguez-Brenes, I.A., Komarova, N.L., Wodarz, D. (2014) Cancer-associated mutations in healthy
individuals: assessing the risk of carcinogenesis. Cancer Research., 74(6), 1661-1669.

2. Vogelstein, B., Kinzler, K. W. (2004) Cancer genes and the pathways they control. Nat. Med., 10, 789—
799.

3. Knigavko V.G., Radzishevskaja E.B., Bondarenko M.A. (2010) Mathematical modeling of carcinogenesis.
Biofizychnyj visnyk [Biophysical bulletin], 25(2), 93-100. (in Russian)
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Poap kanbmieBoi AT®a3zu eHAOMIAZBMATHYHOIO PETHUKYJIYMa B PperyJsimil
KOPOTKOTPHUBAJIOI IVIACTUYHOCTI TaJIbMIBHOI CHHANITUYHOI Nepeaayi

Konecnux 0.17.1, Deoynosa C.A.l, Becenoscoruii M.C.*
! TucturyT dizionorii im. 0.0. boromonsiss HAH Vipainu, Kuis, Yipaina

He3Baxatoun Ha BKE ICHYIOYI JaHI MPO KOPOTKOTPUBAIY IUIACTHYHICTh TaJlbMiBHOT
CHHAINTUYHOI Tlepeadi, mpobieMa pO3KPUTTS NPUHIIMIIB Ta MEXaHI3MIB ii perymnsmii, 3aJuImaeTbes
JAJICKOI0 BiJ OCTaTOYHOro BHpimieHHs. KanpIlifizamexxHa perysisaiis Moke OyTH HaCIiJIKOM
NPOLIECIB, TOB’SI3aHUX 13 BHUBUJIBHEHHSM KaJbIlif0 3 BHYTPIIIHBbOKIITUHHOrO jaeno [1]. IcHyroTh
eKCIepUMEHTalIbHI JIaHi, sIKI BKa3ylOTh, O KaJbLil, SIKUI BUBUIBHIOETbCA 3 €HAOIUIA3MAaTUYHOTO
peTuKyiymMa Oepe ydacTh y peryisiii JOBrOTPHBAJIOI IIIACTUYHOCTI CHHANTHYHOI nepeaadi [2] Ta
BIUTMBAE HA YacTOTY cHOHTaHHOI akTUBHOCTI [3]. IIpoTe posb KajbLieBOro JIEmo B peryisiii came
KOPOTKOTPHUBAJIHX 3MiH B €()eKTUBHOCTI TaIbMiBHOT CHHAITHYHOI IIepeiadi 10Ci € CyIepedIHBOIO.

B naniit po6oTi MU JOCHIIKYBAIM KOPOTKOTPUBALY MOIYJSIIIO0 TIIACTUYHOCTI TajJbMiBHOT
CHHANITUYHOI ~ Tepenavyi dYepe3 BIUIMB HA  [pECHHANTHYHE  KajibllieBe neno.  Jls
eNeKTpodi310J0TiYHUX EKCIIEPUMEHTIB BHKOPUCTOBYBAIM MEPBHHY KYJIbTYPY JIHCOILIHOBAHUX
HelipoHiB rinmokamma iypa (14-30 auiB). [l BUMIprOBaHHS MapHUX BHKIMKAHUX TajbMiBHUX
nocrcuHantuunux crpymiB (BITICC) Oyau 3actocoBaHi MeToAuKd (ikcallii MOTEHI[ady B
KoH(Irypamii «mijla KJIITAHA» Ha MOCTCHHANTHYHIN KITHHI Ta TMO3aKIITUHHOI JIOKaJIhHOI
€JIEKTPUYHOI CTUMYJISIII aKCOHa MPECHHANTHYHOTO HEHWpoHa. Y 30BHINIHBOKIITHHHUN DPO3YHH
JoJjaBanucs 010KaTopH 30yKYyI040i CHHAIITUYHO]I Iepeiadi.

VY nochipkeHHX HEHpOHax, MpU CTUMYILII Maporo iMimynbceiB 3 iHTepBaioM 150 wmc,
criocTepiraiaucs Jenpecis abo MOJETIIeHHs ralbMIBHOI CHHANTUYHOI Mepejadi. 3riiHO 3 aHaJIi30M
koedimienta Bapiamii gt mepmoro Ta apyroro BITICC y mapi Oyno 3’sicoBaHo, IO
KOPOTKOTpUBaja Jerpecis Ta TOJErmieHHs, M0 MK CIOCTEpiraid, 3yMOBIIEHI TIJIbKU
NPEeCUHANTHYHUMU MexaHi3MaMu. CITyCTOIIEHHs JENO €HAOIUIa3MaTHYHOTO PEeTHKYyJIyMa i, SK
HACZIOK, BHIKJIIOYEHHS HOro 3 ywacTi y mpoleci TreHepalii KajbI[lEBOIO CUTHalIy B
NPECUHANTHYHUAX TEPMIHAJSAX, BUKIHMKAIOCH 3a JOIMOMOTOI0 JIOKAIBHOI aruriKamii CeleKTUBHHX
OnokaropiB kanblieBoi ATda3u. Amumikaimis IUKJIONIa30HOBOI KHUCIOTH B KOHIEHTparii 20
MKMOJIB/JI TPU3BOIMIIA 10 3MeHIIeHHs amiuiiTy 1-ro ta 2-ro BI'TICC y napi Ha 21 + 3% Ta 18 +
3% BiAMOBIAHO, MPOTE 3ATUINNIA Maike HE 3MIHHUM 3HaueHHs KoedillieHTa MapHOi CTUMYJISLIT
(KTIC) nopiBHsiHO 3 KOHTpoibHUMH (n=8). Takox Oyno 3’s1coBaHO, IO ICHYE HEIOCTOBIpHA
PI3HUII B 3HAYEHHAX po3paxoBaHuX koedinieHTiB Bapiauii ammiity BI'TICC y koHTpouti Ta npu aii
6sokaropa (BianosigHo 0,13 + 0,02 ta 0,16 + 0,02). IIpu amuikanii Tarcuraprioy B KOHIEHTparii
ImMxmonb/n amrutityna 1-ro ta 2-ro BITICC y mapi mopiBHSHO 3 KOHTPOJBHHUMM 3HAaYEHHSMHU
smeHmmncsa Ha 30 + 4% 1 28 + 4% BinnosigHo, npote 3HayeHHs KIIC - 3anumminoch He3MIHHUM
(n=16). Takox Oyn0 3’sICOBaHO, IO ICHY€ HEJOCTOBIpHA PI3HUI B 3HAUYEHHSIX PO3PaxOBAHUX
koediuienTiB Bapiauii ammutitya BI' TICC y koHTpoui Ta npu aii 61okaTtopa (Bignosiano 0,14 + 0,02
ta 0,16 £ 0,03). OTxe, OCKIIBKM MPHU aruTKaIii CeIeKTUBHUX OnokaTopiB KanblieBoi AT®dazu
€H0IIa3MaTHYHOTO PETUKYIyMa TOCTOBIPHUX 3MIH y KOe]II[lEHTaX MapHOi CTUMYJSALIi He Oyio
BU3HAYEHO SK IpPH Jenpecii Tak 1 MpH MOJETHIeHHI CHHANTUYHOI Iepenadi, MOKHa 3pOOUTH
BHCHOBOK, III0 CITYCTOIIIEHHS MIPECHHANITHYHOTO KaJbI[IEBOTO AeTo, yepe3 OokyBanHs ATdazu, He
BIUIMBA€ Ha PEryJALil0 KOPOTKOTPUBAIOI IMIIACTUYHOCTI TaJbMIBHOT CHHANTHYHOI Mepenadl Mix
HelpoHaMHU TriloKamIa.

1. Baker K.D., Edwards, T.M. and Rickard, N.S. (2013) The role of intracellular calcium stores in synaptic
plasticity and memory consolidation. Neurosci. Biobehav. Rev., 37,1211-39.
2. Grigoryan, G., Korkotian, E. and Segal M. (2012) Selective facilitation of LTP in the ventral
hippocampus by calcium stores. Hippocampus, 22,1635-44.
3. Emptage, N.J., Reid, C.A. and Fine, A. (2001) Calcium stores in hippocampal synaptic boutons mediate
short-term plasticity, store-operated Ca** entry, and spontaneous transmitter release. Neuron, 29,197—208.
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Hetiponu cyOermnikapaiaIbHOTO CIUICTIHHS OTPUMYIOTh IMITYJILCH BijJi aBTOHOMHOI HEPBOBOI
CUCTEMH Ta BIUIMBAIOTH Ha pPOOOTY ceprs. Y BIIMOBIAHOCTI JO KIACHYHUX JOCIIIKEHBb
B. Il. BopobiioBa B cepii ONHCYIOTh WIICTh CyOemikapaiaJlbHUX HEPBOBUX  CIUICTIHb
(B. I1. Bopo6seB N30pannsie Tpyasl. K Tonmorpadun HepBHBIX CTBOJIOB M Y3JIOB CEp/Ilia YEIOBEKa C.
181 — 187, 1958). Llinp pobOTH — BU3HAUYEHHS €JICKTPO(Qi3i0JOTIYHUX MapaMeTpiB HEHPOHIB
cyOemikapiaTbHOTO CIUIETIHHA 3 PI3HUX YaCTHH CEepIl IIypiB.

ExcriepuMeHTH TIPOBOIWIMCS 3a JOMOMOTOK METOAY OJHOEICKTpoIHOI (ikcamii cTpymy
(current clamp) mnpu «kiMHaTHIfi TemmepaTypi IN VItr0 Ha i30JIbOBaHUX Ipenaparax
cyOemikapAiallbHUX CIUIETiHb, 1[0 BUIULSUIUCS 3 30HM MIPaBOro TMepeacepis Ta 3 30HU
pO3TanIyBaHHs JISTCHEBUX CYIUH OJTHOMICSYHHX IIYPIB.

bynu orpumani macuBHI MapamMeTpu HEWPOHIB: 3HAUEHHS MEMOpAaHHHUX MOTEHIIANiB s
BCIX HEHpOHIB BUSBWIHNCS TyXe Onu3bkumu, Em ~ - 46 MB (n = 8), cepenHe 3HaueHHs BXiJIHOTO
oropy JUIs KIITHH mepezacepas ctanoBuwio Rin = (29,9 = 0.5) MOwm (n = 3), a 4acoBOi KOHCTaHTH
T=(1,59 £0,02) mc (n = 3), ycepeanena emuicth kiaituau ckiana Ci, = (53 £ 17) nd (n = 3). s
HEWPOHIB 3 00J1aCTi JISTeHEBUX CYAMH BXiJHUH omip HeWpoHiB ctanoBuB Ri, = (31,6 £ 0.5) MOwM
(n = 3). YacoBa koHCcTaHTa HaOyBaya B cepeiHbMY 3HaueHHs T = (2,85 = 0,97) mc (n = 3). 3naueHHs
eMHOCTeH KaiTuH ctaHoBATh Cip = (90 + 15) nd (n = 3).

Byna migpaxoBaHa aMmIutiTyaa ciifioBoi rineprossipusanii (AHP), TpuBaiicTh BiIHOBIICHHS
MeMOpanHoro moteniiany: AHPsy (50%) ta AHPgy (80%) . MakcuManbHa aMmInIiTyaa CIigoBOi
rinmeprnonsipu3aiii  HedpoHiB mepexacepas cxinama 0875 MB  (n = 3). Ilpu yomy
AHPs5,= (8,8 £ 0,1) mc (n = 3), AHPg, = (27,8 + 0,1) mc (n = 3). AHP HelipoHiB i3 30HH JIETeHEBUX
cynuH craHoBmia 15,25 mB Ta 6,75 MB. BignoBigHo TpuBadicTh BiTHOBICHHS HaOyBasia 3HAYE€Hb
AHPs5 = (15,7 + 0,1) mc, AHPgp = (49,0 + 0,1) mc.

Peobaza s mocmipkeHnx HeHpoHiB 3 pizHuX 30H ckiana 0,6 + 0,7 HA (n = 6), a XpoHaKcis
BianoBigae 1. Takum 4MHOM, B 3aJI€XKHOCTI BiJl MICIIS pO3TalllyBaHHSI HEHPOHH cyOemnikapAialbHUX
CIUJIETIHB MOKHA TIOJIJTUTH HA JB1 TPYIH 3a iX eIeKTPodi310J0TTYHUMHU MTapaMeTpaMu: Tiepia rpyma
HEHpOHIB — 116 HEMPOHHU 3 MEHIIOI XpoHaKciero Ta TpuBaiicTio AHP (30Ha mepexacepns), o aae
MO>KJIUBICTh KJIITHHI IIBUIIE JaBaTH BIAMOBIAb Ha 30y/PKEHHsS Ta BIAHOBIIOBATH MEMOpaHHHA
MOTEHIIiall 10 BUXIHOTO CTaHy; JApyra rpymna — 3 OUIbIIOI0 XpOHAaKcielo Ta TpuBaiicTio AHP.

Bci excnepumenmu npogoounuce 3 00MpUMAaHHAM 8UMO2 YUHHO20 3AKOHOO0A8CMEd, HOPM OioemuKu
ma npasui pobomu 3 1abopamopuumu meapunamu 8 ycmarosax HAH Ykpainu.
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Subepicardial plexus nerons get impulses from autonomic nervous system and affect on
heart’s work. According to the classical research of V. P. Vorobyev in the heart six subepicardial
nerve plexuses are described (B. II. BopoObeB, M30pannbie Tpynbl. K Tomorpaduu HepBHBIX
CTBOJIOB M Y3JI0B cepaua yeimoBeka p. 181 - 187, 1958). Purpose of the work - determination of
electrophysiological parameters of neurons of subepicardial plexus from different parts of the heart
of rats.

Experiments were performed using the method of single-electrode current clamp at room
temperature in vitro on isolated preparations of subepicardial plexuses, isolated from the right
atrium and from the pulmonary arteries location zone of one-month-old rats.

Passive parameters of the neurons were obtained: the values of the membrane potentials for
all neurons were very close, Ey, = 46 mV (n = 8), the average value of the input resistance for atrial
cells was Rjn = (29.9 + 0.5) MQ (n = 3) , and the time constant T = (1,59 £ 0,02) ms (n = 3), the
average cell capacity was Ci, = (53 = 17) pF (n = 3). The input resistance of the neurons was
Rin = (31,6 = 0,5) MQ (n = 3) for neurons from the field of pulmonary vessels. The time constant
acquires an average value t = (2,85 £ 0,97) (n = 3). The values of cell capacities are
Cin = (90 £ 15) pF (n = 3).

The amplitude of the afterhyperpolarization (AHP), the duration of membrane potential
recovery: AHPsy (50%) and AHPg, (80%) were calculated. The maximum amplitude of the
hyperpolarization trace of the atrium neurons was 0.875 mV (n = 3). In addition,
AHP5,=(8.8+0.1) ms (n = 3), AHPg = (27.8 £ 0.1) ms (n = 3). AHP of neurons from the
pulmonary vascular zone was 15.25 mV and 6.75 mV. Accordingly, the recovery time has reached
the values AHPso = (15,7 = 0,1) ms, AHPgy = (49,0 = 0,1) ms.

Rheobase for investigated neurons from different zones was 0.6 ~ 0.7 nA (n = 6) and
chronaxie corresponds to t. Thus, depending on the location of the neurons of the subepicardial
plexus, it is possible to divide into two groups according to their electrophysiological parameters:
the first group of neurons is the neurons with less chronaxie and the duration of AHP (a zone of the
atrium), which enables the cell to respond faster to excitation and restore the membrane potential to
the initial state; The second group, with more chronaxie and duration of AHP.

All experiments were conducted in compliance with the requirements of the current legislation,
norms of bioethics and the rules of work with laboratory animals at the institutions of the National
Academy of Sciences of Ukraine.
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[TapacumraTiyHa HEpPBOBA CHUCTEMa BIiJIrpae KIOYOBY pPOJIb Y PEryisuii MOTOPUKH
IUTYHKOBO-KUIIKOBOTO TpakTy. Lleii mnpomec BinOyBaeTbcsi uepe3 akTuBamito M; Ta Mj
MYCKapHHOBHUX PELENTOpPiB, IO B CBOIO YEPry aKTUBYE MYCKApWHOBHH allETHIIXOJTIHOBUI CTpyM,
skuii mporikae yepe3 TRPC4 ta TRPC6 karionni kanamu [1, 2]. TToOynoBa KiHETHYHOT MOJEII €
B)XJIUBUM €TaIlOM Y 3’sCyBaHHI POJIi I[LOTO MPOIECY B HOPMi Ta MATOJIOTI], sIKi BaKKO BCTAHOBUTHU
y Mojei in vitro .

Meta poOOTH — CTBOPUTH MOJIENb KIHETUKH AIleTUIIXOJIIHOBOTO MYCKapHHOBOTO KaTiOHHOTO
CTpyMy, fIKa 3/1aTHa aJeKBAaTHO BiloOpa)kaTu eKCIePUMEHTalbHI JaHi Ta MOPIBHIATH OTPUMAaHi
pe3yabTaTh 3 ICHYIOUHMH MOJICIISIMHU.

Jns monentoBaHHS OyB CTBOPEHHUN OOUYMCITIOBATBHHIA QJITOPUTM MOBOIO MpPOrpaMyBaHHS
Python, 3a 7101OMOro10 SIKOTO OTPUMAJIH CTAalliOHAPHI 3HAYCHHS aKTHBAIlIl CTPyMy Ta 1X IapaMeTpH,
AKi (ITyBaJIMCh CYMOIO JIBOX PIBHSIHB XiJ1a, @ TAKOXK BU3HAUMIIM 3AJI€KHOCTI YACOBUX KOHCTAHT BiJ|
KOHIICHTpAIii aroHicTy. EKCIEepUMEeHTH MPOBOIMIINCS HAa OKPEMHX TIIaZCHBKOM SI3€BHUX MIOIMTaX 3
MOB3JIOBXKHBOTO IIapy TOHKOro KuiieuyHuka (ileum) mypuakiB. KimiTUHM BUIUISIIUCE METOJIOM
€H3MMaTU4YHOI Ta MexaHiuHoi i3ossmii. KoHueHTpamii aroicTy Ao0JaBaluch KOMYJISITUBHUM
mosixom (1, 3, 10, 30, 100 ta 300 uM kapbaxomy) koxkHi 20 — 25 xB. IHTerpambHHit
TpaHCMEMOpaHHUH CTPYM peecTpyBaiu MeToaoM patch-clamp B kondirypartii whole-cell.

B pesynbratax mist meroay 2 (Tabn. 1) orpumanu aBa koedimientu Xina, OAMH 3 SIKUX
3aBXJIM MaB TO3UTHBHY, a IHIIMNA HEraTHBHY KOOIEPaTHBHICTh Ha BIAMIHY Bix Metony 1, ne
KOOIIEPAaTUBHICTb MPOLIECY KOJIMBAJIACh B HIMPOKUX MEXax. 3allpONOHOBAHA MOJIENb 3 CYMOIO IBOX
piBHAHHb XiJIa BUSBIJIACh OUTBII TOYHOIO JUISI ONMUCY MYCKApUHOBOI'O allETUIIXOJIIHOBOTO CTPyMY
Ta Kpalle BijoOpaxaia peajibHi MpolecH Horo reHeparii.

Merton 1 (n=21) Meroz 2 (n=21) 1) (2)
I ax (NA) 2.51+0.76 | S 3.6+2.64
ECso (uM) 7.63+4.17 ECso (uM) 13.12 £ 4.57 497 +£2.61
Hill slope (P) 1.36 + 0.56 Hill slope (P) 0.78+0.2 2.7+0.58

Ta6n. 1. IlopiBHAHHA mnapaMeTpiB Mojeseil cTalioHapHOI aKTUBaUil MYCKapHMHOBOIO
alleTUJIXO0JIHOBOr0 KaTiOHHOro crpymy. Meron 1 — mapamerpu JUIsl CTaHIAPTHOTO DPIBHSHHS
Xina. Meron 2 — mapamerpu (GiTyBaHHS JUIsi CyMH JBOX piBHAHB Xina. ECsy — HamiBMakcuMaibHa
epexTHBHA /103a; p — koedimieHT Xina, Iyax — 3HAYCHHS MaKCUMAJIBHOTO CTPYMY, Imaxo/lmaxi —
BIJTHOIIIEHS] 3HaYeHb MAKCUMAaJIbHUX CTPYMIB JUIsI METOY 2.

Bci excnepumenmu Ha meapuHux npo8oOUIUCH 3 OOMPUMAHHAM UMO2 YUHHO2O 3AKOHOOABCMBA Ma
HOpM OioemuKu

1. Zholos A.V., Bolton T.B., (2009) Muscarinic receptor subtypes controlling the cationic current in
guinea-pig ileal smooth muscle. British Journal of Pharmacology, 114, 885-893.

2. Zholos A.V. (2006) Regulation of TRP-like muscarinic cation current in gastrointestinal smooth muscle
with special reference to PLC/InsP4/Ca®* system. Acta Pharmacologica Sinica, 7, 833-842.
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Effects of amyloid p1-42 and Cyclosporin A on neuronal membrane calcium
channels in culturing hippocampal neurons
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The presence of amyloid plaques and neurofibrillary tangles accompanied by manifestations
of intense neurodegeneration in the brain is the main syndrome of Alzheimer’s disease (AD) [3].
Until now, the mechanisms underlying neurotoxic properties of the protein specific with respect to
AD (amyloid B1-42, AB) have not been fully interpreted. Here we describe our results obtained in
studies of amyloid B1-42 and Cyclosporin A effects on neuronal membrane calcium channels in
culturing hippocampal neurons. Our study was carried out on the AD model that was obtained by
24-h-long culturing of hippocampal cells in the presence of 2.0 uM AP [2].We evaluated the
influence of such incubation on membrane calcium currents of hippocampal neurons by
measurements of the changes in time and amplitude current parameters. To determine the possible
impact of the mitochondrial pore in the calcium signalling changes during AP treatment, we used its
specific blocker - 1.25 uM Cyclosporin A (CsA) prior to AB administration. The patch-clamp
method in the “whole cell” configuration was used to register calcium current in neurons, selected
on the basis of pyramidal shape. Calcium density was estimated as ratio of maximal calcium current
per membrane capacitance. In our experiments we found that the average values of the calcium
current density were 8.2 = 4.1 pA/pF (n = 18) in the AP group and 9.9 + 6.8 pA/pF (n = 23) in AP
with CsA ones. They differed not statistically significant from those in the control group (7.9 + 5.2
pA/pF; n = 16). The analysis did not reveal the relationship or dependence of the calcium current
amplitude or its normalized value by cell capacitance on itself neuron’s capacitance in all these
groups. The only difference was that in the AP group, 3 cells (16% to all neurons in group)
demonstrated the maximum of the calcium current at 0 mV stimuli in the step protocol. The similar
cells were observed in the AB with CsA group (13%), whereas all control neurons had a maximum
calcium current within voltage range from +5 to +15 mV. Thus we obtained that the chronic action
of amyloid did not change significantly the maximum amplitude of calcium current density in
cultured hippocampal neurons (total 57 cells). Only minor changes of maximal amplitude voltage of
calcium current were present under A regardless CsA action. Taking into account the data of other
authors, which have shown that effect of A depended on length and aggregation state of the
peptide [1,4,5], we concluded that under the conditions of our experiments, there were no
significant changes in the calcium entry after incubation neurons with Ap and CsA, although a part
of cells showed a hyperpolarization shift in the current-voltage characteristic of calcium channels.

All experiments with animals were carried out in accordance with the rules of the national law and
the norms of bio-legislation.

1. Korol, T. Yu., Kostyuk, E. P., Kostyuk, P. G. (2010) Effect of B-amyloid Peptide on Plasmalemmal
Calcium Channels in Cultured Hippocampal Neurons. International Journal of Physiology and
Pathophysiology, 1, 1-7.
2. Kravenska, E. V., Ganzha, V. V., Yavorskaya, E. N., Lukyanetz, E. A. (2016) Effect of Cyclosporin A on
the Viability of Hippocampal Cells Cultured under Conditions of Modeling of Alzheimer’s Disease.
Neurophysiology, 48, 246-251.
3. Marchesi, V. T. (2011) Alzheimer’s dementia begins as a disease of small blood vessels, damaged by
oxidative-induced inflammation and dysregulated amyloid metabolism: implications for early detection and
therapy. FASEB J., 25, 5-13.
4. Mezler, M., Barghorn, S., Schoemaker, H., Gross, G. & Nimmrich, V. (2012) A b-amyloid oligomer
directly modulates P/Q-type calcium currents in Xenopus oocytes. British J. Pharmacology, 165, 1572—
1583.
5. Ramsden, M., Henderson, Z., Pearson, H. A. (2002) Modulation of Ca channel currents in primary
cultures of rat cortical neurones by amyloid b protein (1-40) is dependent on solubility status. Brain Res.,
956, 254-261.
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Alzheimer's disease is a common neurodegenerative disease and is characterized by severe
impairment of memory and other cognitive functions, with the development of extensive
degenerative brain damage in the late stages [4]. One of the main factors in the pathogenesis of
Alzheimer's disease is amyloid B1-42 (AB). The neurotoxic effect of soluble AB oligomers and their
fibrils leads to the death of synapses and neurons in the hippocampus and neocortex [2]. However,
the direct effects of AR monomers particularly on the impulse activity of neurons are not fully
understood. Here we describe our results obtained in studies of the impulse activity recorded from
acutely isolated neurons of the hippocampal CA1 area in the perforated patch-clamp configuration.
In contrast to whole-cell technique, it gives a possibility to register stable self-bursting activity for
tens of minutes due to preserving internal content of soma. Spiking was evoked by two modes of
intracellular stimulation, namely by application of rectangular 2.5-sec-long current pulses or a ramp
protocol (5-sec-long inward current ramp lined from 0 up to 200 pA) [5]. In first case we got
accommodational properties of neuron firing, while the later stimuli was used for direct measuring
of neuronal activation function (e.g. relationship of input signal to firing frequency). We found that
impulse generation of a neuron with fast-spiking activity has undergone the marked changes under
influence of bath application of 200 nM — 10 uM AP. The amyloid application caused a fast
increase in the frequency of generation, and also lowered the threshold for the beginning of self-
spiking in the ramp-protocol with slow increasing stimulus amplitude. Washing with control
solution either did not remove the effect of amyloid, or diminished it slightly. AP increased the
neuronal ability to maintain long-lasting generation in conditions of significant depolarization by
100 pA inward current or above, whereas the cells had no endogenous bursting in control. Merely
half of neurons were activated by Ap 200-500 nM with lowering spiking threshold from 20-30 pA
down to 7-10 pA but with minor changes in spiking frequency under stimuli amplitude 40-100 pA.
Similar results of increased excitability under the influence of AP have been observed by other
authors. For example, the ongoing activity of neurons in both young and old transgenic groups with
early-onset Alzheimer's disease showed signs of hyperexcitability in the depolarized state of the
membrane potential [3]. It has also been established that counteracting the negative effects of Ap,
the compensatory mechanisms are activated. For example, these are the formation of antibodies to
B-amyloid, the activation of antioxidant systems and prooncogenes that inhibit apoptosis, the
induction of neurogenesis, the increase in the "density" of neurotransmitter receptors [1]. Therefore,
we suppose that the observed changes in impulse activity are manifestations of some compensatory
functions during harmful influence of AP on neuronal activity.

All experiments with animals were carried out in accordance with the rules of the national law and
the norms of bio-legislation.

1. Esposito, E., Ratilio, D., Di Matteo, V., Di Giulio, C., Cacchio, M., Algeri, S. (2002) A review of specific
dietary antioxidants and the effects on biochemical mechanisms related to neurodegenerative processes.
Neurobiol Aging, 23, 719-735.
2. Haass, C, Selkoe, DJ. (2007) Soluble protein oligomers in neurodegeneration: lessons from the
Alzheimer's amyloid beta-peptide. Nat Rev Mol Cell Biol, 8, 101-112.
3. Kellner, V., Menkes-Caspi, N., Beker, S., Stern, E. A. (2014) Amyloid-p alters ongoing neuronal activity
and excitability in the frontal cortex. Neurobiol Aging, 35, 1982-1991.
4. Terry, R.D., Masliah, E., Salmon, D.P., Butters, N., Deteresa, R., Hill, R., Hansen, L.A., Katzman, R.
(1991) Physical basis of cognitive alterations in Alzheimer’s disease: Synapse loss is the major correlate of
cognitive impairment. Ann Neurol, 30, 572-580.
5. Yavorskii, V. A., Lukyanetz, E. A. (2012) Evoked impulse activity of isolated hippocampal neurons in the
perforated patch-clamp configuration. Neurophysiology, 43, 417-424.

38



Tematrnunui VII 3'i31 YkpaiHcbkoro 6io¢pisuyHOro ToBapucTBa

Inhibition of parl affects on emotionally-modulated behaviour and synaptic
plasticity in rat at lithium-pilocarpine model of temporal lobe epilepsy

Semenikhina M., Bogovyk R., Fedoriuk M., Nikolaienko O., Savotchenko A., Isaeva E.
Department of Cellular Membranology, Bogomoletz Institute of Physiology, Kiev, 01024, Ukraine

Brain injuries are accompanied by the blood-brain barrier (BBB) damaging. Consequences
of BBB dysfunction can greatly affect neuronal excitability and induce epileptic seizures.(Van Vliet
et al., 2016) Inhibition of protease-activated receptor 1 (PARL1), the major thrombin receptor in the
brain,(Macfarlane et al., 2001) produces an anti-epileptogenic and neuroprotective effects in an
experimental model of temporal lobe epilepsy (TLE).(Isaev et al., 2015) Since serine proteases and
PAR1 are implicated in the synaptic plasticity (Maggio et al., 2013) and memory
formation,(Almonte et al., 2013) the aim of the present study was to evaluate the involvement of
PARL1 in synaptic plasticity and behavior deficits following SE. Using lithium-pilocarpine model of
TLE, we demonstrate that inhibition of PAR1 rescues SE-induced synaptic plasticity deficits in
CAL1 region of hippocampus. Although treatment with PAR1 antagonist does not ameliorate spatial
learning deficits, it attenuates anxiolytic-like behavior in experimental rats after SE. Taken together;
our data suggest an important role of PAR1 in SE-induced synaptic and behavioral alterations and
provide a new insight into the cellular mechanisms underlying behavioral impairments associated
with epilepsy.

All experimental procedures were performed in an accordance with international principles of the
European Convention for the protection of vertebrate animals used for experimental and other
scientific purposes (European convention, Strasburg, 1986); the Law of Ukraine “On protection of
animals from cruelty” and approved by the Animal Care Committee of Bogomoletz Institute of
Physiology.

1. Van Vliet E.A. et al. (2016) ‘Blood-brain barrier leakage after status epilepticus in rapamycin-treated rats
II: Potential mechanisms’, Epilepsia. 57, pp. 70—78. doi:10.1111/epi.13245.

2. Isaev D. et al. (2015) ‘Contribution of protease-activated receptor 1 in status epilepticus-induced
epileptogenesis’, Neurobiol. Dis. 78 68—76. doi:10.1016/j.nbd.2015.03.026.

3. Macfarlane S.R. et al. (2001)  Proteinase-activated receptors’, Pharmacol. Rev. 53 245-82.

4. Maggio N. et al. (2013) ‘Thrombin regulation of synaptic transmission: Implications for seizure onset’,
Neurobiol. Dis. 50 171-178. d0i:10.1016/j.nbd.2012.10.017.

5. Almonte A.G. et al. (2013) ‘Protease-activated receptor-1 modulates hippocampal memory formation and
synaptic plasticity’, J. Neurochem. 124 (2013) 109-22. doi:10.1111/jnc.12075.
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It is well known, that brain hypoxia is a serious neurological disease associated with lack of
oxygen in the brain due to different reasons. Despite that a lot of experiments were fulfilled in this
field, many questions still remain unclear. Previously we examined the calcium intracellular
signalling in the cerebellar neurons of carassius, which belongs to the hypoxia tolerant species (1-
5). The aim of experiments presented here, was to study the changes of intracellular calcium
signaling under the influence of hypoxia in cerebellar mammalian neurons, namely of rats.
Intracellular calcium concentration was measured using a calcium - sensitive dye Fura-2AM and
microfluorescent method to measure free intracellular calcium concentration. We used the
polarographic method for a partial oxygen pressure measuring within the cell washing solution. To
create hypoxic conditions, we used chemical hypoxia by using 2 mM sodium hyposulphite. The
level of partial pressure of oxygen was measured online during the experiments. In our studies we
compared the amplitude of calcium transients caused by membrane depolarization with KCI in
neurons under control conditions and after applying the hypoxic solution. Our experiments have
shown that hypoxia caused an increase in intracellular calcium levels in cerebellar neurons of rats.
Thus, the amplitude of calcium transients in these neurons was increased by 1,5-2,5-fold compared
with the level of calcium in the control conditions. Also, we found that the kinetics of calcium
transients declined to the basal level significantly slower under hypoxia than in the control
conditions. Since the withdrawal of calcium from the cytoplasm during hypoxia was almost four
times slower than the action KCI solution. Therefore, we concluded that cerebellar neurons possess
a high sensitivity of to hypoxic conditions.

All experiments with animals were carried out in accordance with the rules of the national law and
the norms of bio-legislation.

1. Lukyanets IA, Lukyanetz EA.Modulation of Calcium Signalling by the Endoplasmic Reticulum in

Carassius neurons Biochem Biophys Res Commun. 2013, v. 433, Issue 4 591-594

2. Lukyanets IA, Kostyuk PG, & Lukyanetz EA . Participation of Ca(2+)-ATPase in calcium
homeostasis of cerebellar neurons in crucian.  Fiziol Zh 55, 2009 24-31

3. Lukyanets IA & Lukyanetz EA. Calcium signalling during hypoxia in fish Carasius gibelio

Fiziologicheskii Zhurnal 55[6], 2009  p. 129-130

4. Lukyanets IA, Kostyk PG, & Lukyanetz EA. Participation of mitochondria in calcium signalling of
cerebellar neurons in crucian  Neurofiziologiya/Neurophysiology 41[6]. 2009. p. 445-449.

5. Lukyanets 1A, Kostyk PG, & Lukyanetz EA Participation of Ca(2+)-transporting systems of plasma
membrane in calcium eschange of neurons from carasius cerebellum. Neurofiziologiya/Neurophysiology
41[4], (2009). p. 281-287
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Influence of NGF on Kv1.2 potassium channel expression in PC12 cells under
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The ability of the cells to sense and to respond to the decreasing of oxygen content is very
important for their survival in mammal and human organisms. Specific (chemoreceptor) cells can
quickly sense and respond to the O, level drops. Chemoreceptor cell reaction to oxygen content,
results in optimization of cardiovascular system functions and respective lung reaction. Thus it
controls oxygen supply to vital organs and preventing local/global oxygen deficit which, in turn,
can cause irreversible cell damage and death of the whole organism.

Potassium channels are the most diverse group of the ion channel family [2]. They are
important in shaping the action potential, and in neuronal excitability and plasticity [3]. Kv1.2
channels are uniformly distributed in the heart and brain. They play diverse functional roles in
several neuronal compartments, especially in the regulation of pre- and post-synaptic membrane
excitability. They can play important role in the developing of the responses of the nerve cells to
hypoxia by changing membrane potential [4]

PC12 cell lines that are capable to demonstrate neuronal properties under certain conditions
are useful model systems for nervous system research both on single-cell and on molecular levels.
PC12 cell line — a derivative of rat adrenal chromaffin cells — is commonly used for investigation of
hypoxia influence on neurons. It is known that Nerve growth factor (NGF) is produced rapidly in
some tissues after brief ischemia. It contributes to the maintenance of neural integrity in several
tissues [5].

Here, we investigated influence of NGF on Kv1.2 potassium channel expression in PC12
cells under chemically induced hypoxia to evaluate the possible protective role of exogenous NGF.
We found that relative Kv1.2 channel gene expression in undifferentiated PC12 cells increased by
28% under hypoxia conditions as compared to normoxia. On the other hand, the Kv1.2 channel
gene expression in cells of NGF-differentiated samples decreased by 27.9% under the same hypoxic
conditions. This result obviously testifies to clear response of cell genetic apparatus to hypoxic
stress via potassium channel transcription factor activation followed by respective increase/decrease
in concentration of transcription products in the cytosol. We assume that NGF can inhibit a cascade
of hypoxia-induced reactions coupled to Kv1.2-channel gene expression activation.

All experiments with animals were carried out in accordance with the rules of the national law and
the norms of bio-legislation.

1. Clapham, D. E., Runnels, L. W. & Strubing, C. (2001) The TRP ion channel family. Nature Reviews
Neuroscience, 2, 387-396.

2. Perney TM1, Kaczmarek LK. he molecular biology of K+ channels. Curr Opin Cell Biol. Aug;3(4):663-
70, 1991

3. Tempel BL1, Jan YN, Jan LY. Cloning of a probable potassium channel gene from mouse brain.Nature.
Apr 28;332(6167):837-9, 1988

4. Yavorskii V. A., Pogorelaya N. Kh., Bogdanova N. A., Lukyanetz E. A. Neurophysiology , 43, 3, 201—
204, 2011

5. Abe T1, Morgan DA, Gutterman DD. Protective role of nerve growth factor against postischemic
dysfunction of sympathetic coronary innervation.Circulation. 1997 Jan 7;95(1):213-20.
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TRPV4 BigHOCATBCS A0 KJIacy MeMOpaHHUX MOTEHIIaN-HE3aJe)KHUX KAaTIOHHUX OCMO- Ta
MexanouyTnuBux kananis (White et al., 2016). Ix excnpecis mokaszana 11 T1aJeHBKOM S30BHX
kiituH (I'MK) Matku mutiei, mypiB 1 JroauHd. BusBieHo, 1Mo eKcrnpecisi Ta akTUBHICTh KaHAJIIB
3pOCTarOTh 3 MEpPeOiroM BariTHOCTI, a BiAMOBiAb KIITHH HAa CTUMYJSIIIO OKCHTOIIMHOM € MEHII
HOTY)KHOO 32 YMOB OJ0KyBaHHs nux kanaii (Singh et al., 2015; Ying et al., 2015; Ying, Alvira
and Cornfield, 2016). [docnimkeHHs Ha MiOMETpii BariTHUX JKIHOK € aKTyalbHUM, OCKLIbKU
OLTBLIICTH POOIT B IbOMY HANpPSIMKY MPOBEIECHO HA TBApUHAX, & TAKOXK TOMY, 110 (hapMaKoJIOTiuH1
npernapaTy, SKi 3MIHIOIOTh aKTHBHICTh KaHAIy, MOXYTh OyTH MOTEHHIMHUMH 3ac00aMH 3YIMHHKH
nepeyacHUX CKOpOYEHb MATKM abo0 X CTUMYJIALIi B pa3l iX HEIOCTaTHOCTI. MeTow JaHoro
JOCTIDKeHHsT OyJo 3’sCyBaTH XapakTep BIUIMBY aroHicta ta Omokatopa TRPV4 kanamiB Ha
HECTHUMYJIbOBAHY CKOPOTJIHMBY aKTHUBHICTh MIOMETPIiI0 >KIHOK B TEPMiHI IOJIOTIB Ta 3a YMOB il
OKCHUTOLIHHY.

JlocnipkeHHsT TIPOBOJMIINCH HA CMYXKKAaX MIOMETPIIO JIFOJAMHH, OTPUMAHUX 33 3T0JI0F0
NAIiEHTKU MiJ dYac eJeKTUBHOro Kecapchkoro po3tuHy Ha 38-40 Tmkni BaritHocTi. Cuiy
CKOpOYEHb PEECTpYBAIM MeTOa0M TeH3omeTpii. Otpumani mani oopoomsuin B Clampfit 11.0.3,
Origin 2017 ta InStat. JlogaBanHs 10 30BHIIIHBOTO po34nHy aroHicra kaHainis GSK1016790A (0,3
MKMOJIB/JI) 30UIbIIYBAJIO TOHYC TJIaJI€HbKOM SI30BUX CMY)KOK, MpPO IO CBITYUTH 3HAYCHHS
npupocty cunu ckopouyeHHs (1,21+0,03; n=8; P<0,001). IlonoBuHa mpemnapartiB BiANOBiIAIM Ha
aIUTIKAIII0 aroHicTa MOOAMHOKUMHU (Pa3HUMHU CKOPOUYEHHSIMH, III0 MOXKE BKa3yBaTH Ha M1JABUILEHHS
30ymmBocti I'MK 3a ymoB aktuBanii TRPV4 kanani. EdexT aronicra ycyBaBcsl J0AaBaHHSAM
omokaropa kanamie HC067047 (1 mxmonw/m). 30kpema, 3adikCcOBaHO CIaj CHJIM CKOPOUYEHHS
(0,67+0,16; P<0,01). Ha d¢oni naii HCO067047 crnoHTaHHUX CKOpOYEHb HE BUHHUKaIO. B
excrepuMeHTax 3 BukopuctanHaM HC067047 mpu nepdy3ii cMyx0ok okcHUTOIMHOM (10 HMOJIB/T)
o/IHa Tpymna mpenapariB (N=4) AeMOHCTpyBaja 3pOCTaHHS CHJIA CKOPOYECHHS, MPEACTABJICHOI 5K
BIJTHOIIEHHS aMIUTITYI1 MiKiB 3a YMOB Jii 0J0kaTopa Ha ()OHI OKCUTOLMHY J0 Takoi Ha (OHI JiuIIe
okcuronuny (F/Fp), mo cranosuio 1,33+0,22 (P<0,01), a obuucieHa sk 1IoIa mij KpuBow podora
M’S30BOTO TperapaTy i BUpakeHa depe3 BimHomeHHs A/Ag ckiamana 1,46+0,39 (P<0,05). Inma
rpyna cmyxok (N=4), HaBmaku, BigpearyBajla MPHUIMHEHHSAM CKOPOTJIMBOI aKTUBHOCTI Ta
3HWKEHHSIM TOHYCY cMy»kok Ha 51 % (F/Fy=0,51+0,10; P<0,05).

Orxe TRPV4 xarTioHHI KaHalM CTHUMYJIOIOTH CKOPOTJIMBY AaKTHUBHICTh Ta, HMOBIPHO,
HiABUILYIOTh 30YAIUBICTh KIITHH MIOMETPIiIO JIIOJUHHU MpPU JOHOIICHIH BariTHOCTI. AHTAaroHiCTH
X KaHaJIIB MOXXYTh BUCTYNATH MOTEHIIHUMHU 3aco0aMM Ui 3HWKEHHS TOHYCY Ta 3amo0iraHHs
nepeIyacHUM CKOPOYEHHSIM BariTHOI MaTtku. Yyactb TRPV4 kananiB y perynduii cTUMyJIbOBaHOI
OKCHTOIIMHOM aKTUBHOCTI BariTHOi MaTKH >KIHOK MOTpeOye MOJaIbIIOr0 JOCTIIKEHHS.

1. Singh, V. et al. (2015) ‘Molecular and functional characterization of TRPV4 channels in pregnant and nonpregnant
mouse uterus’, Life Sciences, 122, pp. 51-58. doi: 10.1016/j.1fs.2014.12.010.
2. White, J. P. M. et al. (2016) “TRPV4: Molecular Conductor of a Diverse Orchestra’, Physiological Reviews, 96(3),
pp. 911-973. doi: 10.1152/physrev.00016.2015.
3.Ying, L. etal. (2015) ‘The transient receptor potential vanilloid 4 channel modulates uterine tone during pregnancy.’,
Science translational medicine, 7(319), p. 319ra204. doi: 10.1126/scitransImed.aad0376.
4. Ying, L., Alvira, C. M. and Cornfield, D. N. (2016) ‘A Role for the Transient Receptor Potential Vanilloid 4 Channel
in Modulating Uterine Tone During Pregnancy’, The FASEB Journal, 30(1_supplement), p. 1012.4-1012.4. doi:
10.1096/fasebj.30.1_supplement.1012.4.
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interactions with ascorbic acid and membrane phospholipids

Pashynska V.A.*, Kosevich M.V.}, Gomory A%, Vekey K.?

! B. Verkin Institute for Low Temperature Physics and Engineering of the National Academy of Sciences of
Ukraine, Nauki Avenue, 47, 61103 Kharkiv, Ukraine, e-mail:pashynska@ilt.kharkov.ua

“Institute of Organic Chemistry of Research Centre for Natural Sciences of the Hungarian Academy of
Sciences, Magyar tudosok korutja 2, Budapest, H-1117, Hungary

Antimalarial agent artemisinin and its derivatives are currently successfully used to treat
severe or multidrug-resistant Plasmodium falciparum malaria, although our knowledge of
molecular mechanisms of their action and their main pharmacological features (including their
absorption, penetration through the cell membrane, and their intermolecular interactions with
different biomolecules and other drugs) is still incomplete. Such data are particularly important in
the case of using recommended by the WHO Artemisinin Combination Therapy or application of
arthemisinin-type agents together with anti-inflammatory or vitamin medications. Our previous
electrospray ionization (ESI) mass spectrometry (MS) study was related to the molecular
mechanisms of the artemisinin-type agents antimalarial activity and revealed the noncovalent
complexes formation between the drugs and their suggested molecular target — heme - in vitro [1].
In our following combined ESI MS and quantum chemical study we investigated the interactions of
the artemisinin-type drugs and anti-inflammatory acetylsalicylic acid (aspirin, ASP) with membrane
phospholipids [2]. The results of the combined investigation demonstrated a competition between
the antimalarial agents and ASP for binding with the phospholipid molecules; the complexation
between the antimalarial drugs and ASP was also found [2].

The current model study by ESI MS was devoted to examining the biologically significant
interactions of the artemisinin-type drugs and molecules of ascorbic acid (ACA), which can be used
in antimalarial therapy as supporting vitamin preparation or could be affiliated with the patient’s
food. Formation of stable noncovalent complexes of the artemisinin-type drugs (arthemisinin,
dihydroartemisinin, o-arthemether and arthesunate) with ascorbic acid molecules in a polar solvent
methanol has been revealed by ESI MS probing of the binary model systems of the antimalarial
drug-ascorbic acid with 1:1 molar ratio. Further, in the spectrum of the model system of ascorbic
acid - dipalmitoylphosphatidylcholine (DPPC, membrane phosphilipid) with 1:10 molar ratio the
peak of cationized complexes [ACA<DPPC+Na]* with m/z 933.2, 1=9%, is recorded. Formation of
the noncovalent complexes of arthemisinin-type agents with DPPC in similar experimental
conditions was confirmed earlier in [2]. Then, in the current investigation the triple systems
containing the artemisinin-type agent, ACA and DPPC in the molar ratio 1:1:10 have been
examined. The results revealed a competition between the antimalarial agents and ACA for binding
with the DPPC molecules basing on the peaks of the complexes of artemisinin-type drugs:DPPC
and ACA:DPPC registration in the mass spectra. The complexation between the antimalarial drugs
and ACA was also found in the spectra of the triple systems. The observed phenomenon testifies to
the possibility of modulation of the membranotropic activity and transmembrane penetration ability
of arthemisin-type agents and ascorbic acid under their combined usage.

Authors acknowledge the Program of cooperation between Ukrainian and Hungarian
Academies of Sciences for the financial support of visits of the scientists from B. Verkin Institute
for Low Temperature Physics and Engineering of the NAS of Ukraine to the Research Centre for
Natural Sciences of the Hungarian Academy of Sciences, where ESI experiments were carried out.

1. Pashynska, V., Kosevich, M., Van den Heuvel, H. & Claeys, M. (2004) ‘Characterization of noncovalent
complexes ofantimalarial agents of the arthemisinin-type and Fe(l11)-heme by electrospray mass spectro-
metry and collisional activation tandem mass spectrometry’, J. Am. Soc. Mass Spectrom., 15, 1181-1190.

2. Pashynska, V., Stepanian, S., Gomory, A., Vekey, K. & Adamowicz, L. (2015) ‘Competing
intermolecular interactions of artemisin-type agents and aspirin with membrane phospholipids:combined
model mass spectrometry and quantum chemical study’, Chem. Phys., 455, 81-87.
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The effect of melatonin different time administration on appearance beige adipocytes
in white adipose tissue of rats with diet-induced obesity

Kalmukova O.O., Dzerzhinsky M. E.
Taras Shevchenko National University of Kyiv

Melatonin — hormone of pineal gland, which have benefits effects on immune, adipose and
other tissues during metabolic disease [1, 2]. However, melatonin can induce appearence of beige
adipocytes - potential target for obesity treatment [3]. An additional interesting issue is the varying
sensitivity of the organism to melatonin over the course of the day, as manifested by the differences
in the membrane and nuclear receptors expression in cells [4]. One of the topical issues in
chronopharmacology is the choice of the effective time of drug administration to increase the useful
effects and reduce the side effects [5]. Therefore, the aim of the study was to evaluate the
morphology and functional status of browning white adipose tissue at different time of melatonin
administration in term of high-calorie diet-induced obesity.

Male rats were divided to 8 groups: 1) Control (C) — received a standard chow (SC); 2) High
caloric diet (HCD)-fed group; 3) SC-fed and melatonin treated group either 1 h after lights-on (M
ZTO01) or 4) 1 h before lights-off (M ZT11); 5) HCD + melatonin 1 h after lights-on (HCD ZT01) or
6) 1 h before lights-off (HCD ZT11); 7) Melatonin continuously with drinking water + HCD (HCD
water) or + SC (M water) (8). Melatonin was administered daily by gavage for 7 wk (30 mg/kg).
Inguinal white adipose tissue (IWAT) were removed for histological (hematoxyl-eosin) and
macroscopic analyses. Morphometrical parameters, including browning area of IWAT, beige
adipocyte area, lipid droplets area and their number per cell, were measured.

It was shown that upon melatonin received the relative area of browning zone in iIWAT
increase, even in rats with HCD (in compare with C). The beige adipocyte area after melatonin use
was less in relation with HCD and C both. The lipid droplets area decrease and significantly differ
in group HCD ZT01, HCD ZT11, HCD water; moreover the lowest value fixed in HCD water. Also
the lipid droplets number in each cell grow under melatonin treatment during evening
administration and with drinking water in compare HCD and C. It shows highest functional activity
of beige adipocytes, that manifested in heat production and lipolysis (relative mass of WAT
likewise diminished).

The obtained results suggest that the melatonin promote iWAT browning in rats with diet-
induced obesity and also influence on morphological signs in white adipose tissue of normal rats.
The difference is shown activation of beige adipocytes function in white adipose tissue when
melatonin treatment was performed 1 h before lights-off (ZT11) or continuously via drinking water.

All experiments on animals were conducted in compliance with the requirements of current
legislation and bioethics standards.

1. Fernandez Vazquez G., Reiter R. J., Agil A. Melatonin increases brown adipose tissue mass and function
in Ziicker diabetic fatty rats: implications for obesity control //Journal of pineal research. — 2018. — Vol. 64.
— Ne. 4. — P. e12472.

2. Xu P. et al. Melatonin prevents obesity through modulation of gut microbiota in mice //Journal of pineal
research. — 2017. — Vol. 62. — Ne. 4. — P. €12399.

3. McMiillan A. C., White M. D. Induction of thermogenesis in brown and beige adipose tissues: molecular
markers, mild cold exposure and novel therapies //Current Opinion in Endocrinology, Diabetes and Obesity.
—2015. — Vol 22. — Ne, 5. — P. 347-352.

4. Acuiia-Castroviejo D. et al. Characterization of high-affinity melatonin binding sites in purified cell nuclei
of rat liver //Journal of pineal research. — 1994. — Vol. 16. — Ne. 2. — P. 100-112.

5. Dyar K. A., Eckel-Mahan K. L. Circadian metabolomics in time and space //Frontiers in neuroscience. —
2017.—Vol. 11. — P. 369.
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KaabuieBi cMrHajgm npu TOHIYHIA iMImyJdabcamili raHTJIiO3HMX KJITHH CITKIBKH
OKa HIYPIB 3i CTPENTO30TOIMH-iHIYKOBAHUM JiadeToM

Ky3neuoe K.I., Macnos B.IO., @edynosa C.A., Becenoscoxuii M.C.

IactutyT (izionorii im.0.0.boromonsiis, Kir.kuznet@gmail.com, masl@biph.kiev.ua,
yahont.ruby@gmail.com, nsvesel@biph.kiev.ua

[TommpeHnM TATONIOTIYHMUM CTaHOM TpH ItyKpoBomy miaberi (DM) e niaGermuna
peTuHomnaTis, Ipu AKii BiAOyBalOThCSA TaKi MPOLECH SK HEWpOAETeHepallis, aronTo3, MiACUICHHS
eKkcrpecii TIyTaMaTHUX PEHeNnTOpiB Ta KaJbllii-3B’sA3ytounx OUIKiB Tomo. OCKIIBKH came
ranrmio3Hi kiituau citkiBku (I'KC), Heliponu, mo 31aTHI A0 TOHIYHOI BUCOKOYACTOTHOI TeHeparlii
norenuianiB aii (I1[I), € 3akm04HOI0 JTAaHKOIO MpHU Mepenadi IMIylbcalii BiJl OKa B IEHTPAIbHY
HEpBOBY CHCTEMY, TO JOCIIDKEHHS MEMOpPAaHHMX BJIACTUBOCTEH LMX KIITUH € BaXKJIMBUM JUIs
PO3YMiHHS MeXaHi3MiB mepenadi 30poBoi iH(pOpMaIlii y HOpMI Ta iX MOpyIIEHb IpU MATONOTrii. Y
JIaHiii poOOTiI MPEACTaBIEHO PEe3yNbTaTH eNeKTPO(di3i0MOTriyHOrO AOCHIIKEHHS B KOHIiryparii
«uiga KITHHA» eJNeKTpUYHuX BiacTuBocTeid okpemux ['KC oka mrypiB 31 CTpenTO30TOIMH-
iHaykoBanuM Jniaberom (STZ-DM). Crnocrepiranu BUKIMKaHy ToHIYHY iMnyibcanito 'KC Tta
KaJbIIi€BI CUTHAIIM, III0 3yMOBJICHI I[i€10 IMITyJIbCalli€lo, B HOpMi Ta marosorii. Tak, 3a ymoB STZ-
DM, makcumanbHa cepenns yactota imnynbcatii (Ul na pucynky) I'KC noctoBipHO 3MEHIIIyBaiach
Maibke BIBI4l OPIBHIHO 3 KOHTposeM. [Ipu mpomy TpuBamicts (miBmupuHa) okpemoro I1/1 (tos) y
cepii mocToBipHO 30inblryBanack npubauzno Ha 50%. IlacuBHi xapakrepuctuku I'KC (omipRp,
eMHICTBCyy, TOTEHIIaN crokooVy) Ta iHmi napamerpu okpemoro IIJ1 (mopir II, ammmityna Ay,
aMILTITY/a CIiI0BOI Tinmepnoisipu3amii Acr) JOCTOBIPHO HE 3MIHIOBAIUCS ). AMILIITYAA BiIOBITHIX
KaJbLIIEBUX CUTHAJIIB TAaKOX 3poOcCTana, IO IMOB'S3aHO, Hacammepen, i3 30UIbIIEHHSIM TPUBAJIOCTI
okpemoro I1J] y cepii — BiagnoBigHuii koediieHT npomnopuidnocti (KII) ammmiTyau kaiblieBoro
curHany o kinbkocti I1J] y cepii 30inburyBaBcs npu6au3zno Ha 30% MOpIBHAHO 3 KOHTPOJIEM.
Konnenrparis BibHOTro Kanpiito B nutoriazmi ['KC y crani ciokoro ([Ca]rest) 32 ymoB STZ-DM
Oyna 30inbieHa Maibke yaBidi. Crana yacy crnaay KalbLi€BUX CUTHANIB (Tca) TAKOX JAOCTOBIPHO
BiJIpi3HsIacs BiJ KOHTpoutto. OTpuMaHi JjaH1 CBI4aTh PO 3HA4YHI (YHKIIOHATIbHI HETaTHBHI 3MiHU
y EJNeKTPUYHUH aKTUBHOCTI Ta mopyuleHHsd KajbliieBoro romeocrasy I'KC 3a ymoB STZ-DM,
MEXaHI3MU SIKUX NMOTPEOYIOTh MOAATIBIINX JOCTIIKEHb.
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Bci excnepumenmu Ha meapuHux nposooUIUC 3 OOMPUMAHHAM BUMO2 YUHHO20 3AKOHOO0A8CEAd Md
HOpM bOioemuKu.
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BruiuB MesiaHiHy Ha 3amajibHI MPOECH TA NMPOLECH 3aTOCHHS 32 YMOB JIY:KHOT'O
OIIKY CTPaBOXOAY y IIYyPiB
Haciunuk A. JI., Yopnenvka H. M. , Pacyvka A. b., Casuyx O.M.

KuiBchbkuii HarlioHa pHUI yHiBepcuTeT iMeHi Tapaca IlleBuenka, anastasiia.pasechnik96@gmail.com

[lopoky B YkpaiHi OmiKM OTPHUMYIOTh NMOHAaJ] 12 THCcAY AiTel, HAHOLIBII MOCTpakaayia
rpymna — 1e JAiTh BiKOM Bif 1-ro 10 5-Tu pokiB. XiMi4yHI OIIKH CYNPOBOKYIOTHCS PO3BUTKOM
CUHAPOMY EHJIOT€HHOI IHTOKCHKAIll Ta MOPYIIEHHSM MpPO/aHTHOKCUJAHTHOI CUCTeMH. AHai3
Cy4JacHOI JIITEpaTypH JI03BOJIIE€ MPUIYCTHUTH, IO MOXIIUBO TEPCHEKTHBHUM 3acO00M B
HOpMaTi3alii mpoTeiHa3HOro aucOajaHCy, TPHU OIKY CTPAaBOXOAY MOXYTh OYTH PEUYOBHUHH
INPUPOIHOTO TMOXO/HKEHHS Ha OCHOBI MONI(EHOIBHUX CHOJYK. Jl0 IHMX PEYOBHH BiIHOCHUTBCS
MeJaHiH, SIKUH € MPOIYKTOM >KUTTEAISUIBHOCTI Apixkmkenoaionux rpu6iB Nadsoniella nigra mramy
X-1. Tomy MeTorO OyJI0 BU3HAUMTH BIUIMB MEJIAHIHY Ha 3allajibHI MPOIECH Ta MPOIIECH 3arO€HHS 32
YMOB JYy’KHOTO OMNIKY CTPaBOXOAy y HIypiB. Y mociigaX BUKOPHUCTOBYBaIM cTaTeBoHe3pinux (1-
MicsigHuX) TrypiB Baroto 90-110r (mo BiamoBimae 1-4-piuHOMY BiKy JdiTel), BIAMOBIIHO O
3araJlbHUX €TUYHHUX MPUHIUIIB €KCIEPUMEHTIB Ha TBapHHAX. [BapMHAM MOJEIIOBAIN JTYXHHUN
omik crpaBoxoay (JIOC) 20% poszunnom NaOH. MenaHiH BBOAWIM TOYMHAIOYU 3 2-1 100U
eKCIiepuMeHTy B 11031 | Mr/kr mpotsrom 14 nHiB. BiomoriyHuii marepiayl ajis JOCITIKEHHS
BimOupanu Ha 7, 15 Ta 21 no0u, sSKi BiAMOBIIAIOTH CTaIisAM OIMKOBOI XxBopoOu [Pucrans, 2005].
Pieens IL-1B Ta IgG y cupoBaTmi KpoBi miIOCTiAHUX TBApHH a Takok piBeHb MMII-9 Ta dakropa
pocty (hiOpo6nacTiB y TKaHMHAX CTPABOXOAY BH3HAYAIU METOAOM IMyHHO(GEPMEHTHOTO aHaTi3y 3
BUKOpUCTaHHsAM HabopiB peaktuBiB Biotrak ELISA System ¢ipmu «Healthcare» 3rigHo 3
iHctpykuisimu. PiBenp excmpecii MPHK reniB (Ptgs2 Ta Tgfbl) B cupoBarui kpoBi BH3Hauamu
METOJIOM TOJIIMEPA3HOI JAHIIOIOBOI peakiii B peaabHOMY 4aci. CTaTUCTUYHY 00pOOKY OTpUMaHUX
pe3yibTaTiB MPOBOJMIM 3 BUKOPHUCTaHHSIM KoMmm'toTepHoi mporpamu Excel Ta nBodakTopHOro
nucnepciiiHoro ananizy (two-way ANOVA) 13 noct Tectom bondeponni. Takum 4rHOM, 32 YMOB
JIOC 2 BinOyBaBcsi akTUBHUHN 3alaJIbHUI MPOIIEC Ta MOPYITYBAIMCH MPOLIECH 3aTO€HHS, 10 OYII0
ninrBeppkeHo nokasuukamu (UI-1PB, 19G, MMII-9, dakrop pocry dhibpodiactis, Ptgs2 ta Tgfbl).
[Tpu ymoOBI 3acTOCYBaHHSI MEJaHIHy BigOyBanacs HopMali3alis JaHUX MOKa3HUKIB Ta HAOJIMKEHHS
iX 3Ha4eHb N0 piBHA KOHTposd. OTXe, MOXXKHA IMPUITYCTUTH, IO MEJAHIH € NEepCHeKTHUBHOIO
PEYOBHHOIO JUTSI 3HM)KEHHS 3aMalbHOTO MPOIIECY, a TAKOXK MPHUIIBUALIICHHS 3arO€HHS Ta 3HIKEHHS
BIPOT'1THOCTI MICJIs OMIKOBUX YCKJIa/JHEHb.

Bci excnepumenmu na meapunax npogoouUnUcs 3 OOMPUMAHHAM 8UMOS YUHHO20 3AKOHOOA8CMEd Md
HOpM OioemuKu.
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DNA interactions with lysozyme amyloid fibrils monitored by the novel
phosphonium dye TDV1

Tarabara U.}, Ryzhova 0.1, Vus K.}, Trusova V., Gorbenko G.}, Deligeorgiev T.?,

'Department of Nuclear and Medical Physics, V.N. Karazin Kharkiv National University, 4 Svobody Sq.,
Kharkiv 61077, Ukraine, uliana.tarabara@gmail.com

“Department of Pharmaceutical and Applied Organic Chemistry, Faculty of Chemistry, Sofia University St.
Kliment Ohridski, 1 blv. J. Bourchier, Sofia, 1164, Bulgaria

Among a variety of fluorescent probes currently used in biomedical studies an important
place belongs to phosphonium cyanine dyes that proved to be suitable for selective staining of
mitochondria, sensing the oxygen and hydrogen peroxide level, photodynamic therapy, etc. Because of their
dual hydrophobic and cationic nature, these dyes display high affinity for nucleic acids, especially for DNA
duplex. In view of this, phosphonium cyanines can serve as effective fluorescent reporters while exploring
the DNA interactions with other molecules. One type of these interactions, viz. the complexation between
DNA and pathologically aggregated proteins, amyloid fibrils, currently attracts particular interest because of
amyloid involvement in the molecular etiology of a wide variety of severe diseases.

In view of this, the present study was undertaken to assess the sensitivity of the novel
phosphonium dye TDV1 to DNA - amyloid protein interactions. For this purpose, the fluorescence
spectra of TDV1 were recorded in buffer solution and in the presence of either double stranded
DNA (dsDNA) or fibrillar aggregates of lysozyme (LzF) and in the combined dsDNA/LzF systems.
TDV1 appeared to be highly emissive in buffer solution with maximum at ~604 nm. The DNA
addition resulted in the significant increase of fluorescence intensity coupled with a red shift of
emission maximum up to 15 nm and the appearance of a second low-fluorescence maximum at 705
nm. The observed low-intensity maximum can be attributed to the dye head-to-tail dimers formed
presumably in the DNA minor groove. The marked changes in TDV1 fluorescence spectra were
observed also upon the dye binding to fibrillar lysozyme. At the low protein concentrations these
changes include: i) the decrease in fluorescence intensity at 604 nm; ii) the appearance of a second
high-intensity maximum at 703 nm. The band at 604 is a characteristic of the monomeric dye form,
whereas a red-shifted band occurring in the presence of LzF can be assigned to J-type transitions of
TDV1 aggregates bound to lysozyme fibrils. Further elevation of LzF concentration resulted in the
increase of the overall fluorescence intensity, with the contribution of J-dimers to the total spectrum
dominating over those of the higher-order dye self-associates. The above findings indicate that
phosphonium dye under study interacts with lysozyme fibrils mainly in the dimeric form. The
TDV1 dimer species seem to occupy the non-specific protein sites, lying perpendicular to the fibril
axis. The addition of fibrillar lysozyme to TDV1-DNA mixture led to the enhancement of
fluorescence intensity of the monomeric dye form coupled with a blue shift of emission maximum
up to 6 nm and increase of fluorescence intensity at 703 nm. Notably, these effects turned out to be
highly sensitive to the ionic strength changes. The addition of 150 mM sodium chloride to the
TDV1/DNA/LzF mixtures resulted in ~ 6-fold decrease in the monomer fluorescence intensity and
~ 2-fold fluorescence reduction of the dimeric dye form at 703 nm, pointing to a significant role of
electrostatics in the formation TDV1-DNA complexes.

To summarize, the results obtained suggest that the novel phosphonium dye TDV1 may
prove of usefulness in elucidating the mechanisms of DNA interactions with proteins, particularly,
with pathogenic protein aggregates associated with the amyloid diseases.

This work was partly supported by the grants No 0116U000937 and No 0117U004966 for Young
Scientists from the Ministry of Education and Science of Ukraine.

47


mailto:uliana.tarabara@gmail.com

Tematrnunui VII 3'i31 YkpaiHcbkoro 6io¢pisuyHOro ToBapucTBa

Biosioriuni  Hacaigku B3aemoAil 0apBHMKA METHJIEHOBOIO CHHBOIO 3
AMIHOKHCJIOTOIO IIUCTETHOM

Koceeuu M.B.l‘z, bopsik O.A.l, 306nina B.T. 1, Illenxoscovruil B. C.l, ITnoxomnuivenxo O.M.*

! DizuKo-TeXHiuHMIl iHCTUTYT HU3bKHX TemnepaTyp iM. b.I Bepkina HanionansHoi akagemii Hayk Ykpainu,
np. Hayku 47, m. Xapkis, 61103, Vkpaina, mvkosevich@ilt.kharkov.ua
? XapkiBchkuit HarioHanbHuiT yriBepcuTet imM. B.H. Kapasiua, 1. CBo6omu 4, Xapkis, 61022, Ykpaina

OmHuM 3 TPAKTUYHO BAXKJIMBUX PE3YNbTATIB MOJEKYISIPHO-010(I3UYHUX TOCIIKECHb
MDKMOJIEKYJIIDHUX B3a€MOJII O10JI0T1YHO aKTUBHUX CIIOJNYK 3 OlOMOJIEKyJaMH € BCTaHOBIJICHHS
MOJICKYJIIPHUX MEXaHi3MIB il JIIKapChbKUX IpenapariB, SKi CTBOPIOIOThCA Ha ix ocHOBi. Cepen
3aXBOPIOBaHb, IOB’S3aHUX 3 MOPYIICHHSIMU (YHKIIOHYBaHHS TEBHHUX OlOMOJIEKYJN, OCOOJIMBO
pYHHIBHUMH € HeWpoHjereHepatuBHi. J[is 3amobiraHHs iM Hapa3i BeOyTbCA MOIIYKHU CIIONYK,
3IaTHUX 3arajlbMOBYBAaTH BIKOBI 3MiHM y CTpYKTypi OUIKiB HEpBOBHX KIITHH. ICHye rimoresa,
3TiHO SKO1 JJIs 3amo0iraHHs MaTOJOTIYHOI arperanii Tay-OulKiB (K OZHOrO 3 MpPOsIBIB XBOpoOU
Anpureiimepa) HeoOximHO O6mokyBaTH SH-Tpynu OOKOBHX pajHKalliB aMiHOKMCIIOTH IHCTEIHY Ha
AKTHBHUX JIUISHKAX UX OUIKIB [1].

Mertoro manoi poOOTH OyiI0 BCTaHOBIICHHS MOJICKYJISIDHHX MEXaHi3MIB [l peaoKC-aKTUB-
HOT0 KaTiOHHOTo OapBHUKA MeTuiieHOBoro cuHboro (MC) sk mepcrnekTHBHOrO Mpernapary MpoTu
XBOpoOM Aublreiimepa [2] 3 #ioro MOTEHIIHHOO MIMICHHIO — aMiHOKHCIIOTOIO 1ucTeinom (CYS) Ha
MOJIeIbHIN cucTeMi in Vitro. [l BCTaHOBIICHHS MPOAYKTIB PEIOKC-peaKiii y Iiii cuctemi 0ysi0
3aCTOCOBAHO METOJ] BTOPUHHO-EMICiiiHOI Mac-criekTpomeTpii [3].

[Tpu 3mimyBanHi Boauux po3unHiB Cys ta MC (Cys:MC Big 20:3 no 3:1) cnocrepiranacs
JIEKOJIOpU3allisl BUXITHOTO CHHBOIO PO34YMHY, siIka KUIbKicHO BigOuBamacs y UV-VIS cnekrpax
cucTeMHu Ta cBimumia npo BigHoBiIeHHS MC yHacninok okucHeHHs Cys. 3a JOIOMOrow Mmac-
CHEKTpOMeTpii Oyno 11eHTU(IKOBAHO €IWHUN MPOIYKT MPSIMOI0 OKHCIEHHS LUCTEIHY METUIIEHO-
BUM cHHIM — IUCTHH (Cystine), 1110 YTBOPIOETbCS HUIAXOM (POpPMYBaHHS JUCYNIb(]ITHOIO MICTKa —
S-S- Mik 1BOMa MOJEKyJIaMu MUCTEIHY. A came, y TOH 4ac sik Mac-crieKTpu yuctoro Cys MiCTHIN
JNWIIE CUTHAN TIpoToHOBaHOI aminokucrnotn CyssH', m/z 122, y mac-cmektpax ii cymimi 3 MC
3’SIBJISIBCSL HOBUH K 3 M/Z 241, skuif 32 Macoro BiAMOBITa€ IPOTOHOBAHOMY KOBAJCHTHOMY JIMEPY
(2Cys — 2H)*H*. TIpomykr (2Cys—2H)*H® 6yno 3apeeccTpoBaHO TaKoXK Y KOHTPOJLHOMY
€KCIIEPUMEHTI 3 B1JIOMUM OKHCIIOBAJIbHUM areHTOM — MEPEKUCOM BOAHIO. KucHeBMICHI MpOAYyKTH
OKHCIICHHsI LUCTEe{Hy He BUsABIEHO. [lokazaHo, 110 BiHOBJIEHHS METHUJIEHOBOI'O CHHBOTO Yy XOi
peakIiii mepeBOJUTh WOro y Jehko-popMy, KOTpa TaKOX PO3TISTAETHCS SK areHT B Teparii
HelpoJiereHepaTUBHUX 3aXBOPIOBAHb.

ﬁMOBipHO, 10 1oAi0Ha 10 BHSIBIIEHOT IN Vitro mMoamgikariis 3aJuIIKiB UCTEIHY B CKIai
Tay-O1KiB y opraHi3mi 3MiHIOE iX CTPYKTYpY, 10 MOXKe 3arodiratu ix HacTynHii arperauii. Takum
YUHOM, €KCIIEPUMEHTAIBHO J0BEIEHO MOKIIMBICTD peaii3allii Takoro MexaHi3My TepaneBTHYHOT il
MC. 1l indopmariist Ma€e MpakTUUHE 3HAUYEHHS JJIS MOAANbUIIN PO3poOKH MpenapaTiB, IKi MOXYTh
3anobiratu arperartiii OUIKiB y HeHpodiOpUIspHi KITyOKH.

1. Akoury, E., Pickhardt, M., Gajda, M. et al. (2013) Mechanistic basis of phenothiazine-driven inhibition of
Tau aggregation. Angew. Chem. Int. Ed., 52, 3511-3515.

2. Crowe, A., James, M. J., Lee, V. M. et al. (2013) Aminothienopyridazines and methylene blue affect Tau
fibrillization via cysteine oxidation. J. Biol. Chem., 288, 11024-11037.

3. Shelkovsky, V. S., Kosevich, M. V., Boryak, O. A, et al. (2014) Monomer/dimer dependent modulation
of reduction of the cationic dye methylene blue in negatively charged nanolayers as revealed by mass
spectrometry. RSC Advances, 4, 60260-60269.

48



Tematrnunui VII 3'i31 YkpaiHcbkoro 6io¢pisuyHOro ToBapucTBa

Membranotropic properties of different methotrexate - betulonic acid
conjugates

Budianska L.V."", Vashchenko O.V.}, Kasian N.A.}, Semenenko A.N.%, Lipson V.V.2, Zozulya S.A.%,
Zhuravel E.V.3, Yurchenko V.V.2 and Lisetski L.N.

"Institute for Scintillation Materials of NASU, 60 Nauky Ave., 61172 Kharkov, |.budjanskaja92@gmail.com
“State Scientific Institution “Institute for Single Crystals”of NASU, 60 Nauky Ave., 61172 Kharkov
$“Enamin Ltd”, 67 Chervonotkatska st., 02660 Kiev

Metotrexate derivates are under focused attention in recent years because reduction of
metotrexate toxicity is necessary for purposes of anti-cancer therapy. Three metotrexate — betulonic
acid conjugates, SA-1, SA-9, and SA-188, were synthesized and explored both in model lipid
membranes and in Caco-2 cells.

Membranotropic properties of the conjugates were assessed on the basis of their cell
permeability (Papp) and their ability to affect thermodynamic properties of model lipid membranes.
Two types of model lipid membranes were used: standard monolipid membrane based on
dipalmitoylphosphatidylcholine (DPPC) and membrane which mimics lipid composition of
enterocytes, phospatidylcholine-phosphatidylethanolamine-cholesterol (PC-PE-Chol). By means of
differential scanning calorimetry, sets of phase transition parameters were obtained for each
membrane system, which were used for characterization of membranotropic action. For various
conjugates, essential difference in membrantropic action in DPPC membrane was observed, as well
as distinctions in P,p,. SA-188 possessed the most pronounced membranotropic effect; in particular,
it essentially decreased the membrane melting temperature. It was also established that the
conjugates preferentially bind with cholesterol-enriched phase of PC-PE-Chol membrane.

Besides, methotrexate and betulonic acid, the conjugates constituents, were separately
examined in DPPC membrane. The former was found to have no significant influence on membrane
properties. The latter, in contrast, caused lowering and broadening of the DSC peak in a cholesterol-
like manner. So it seems believable that it is betulonic acid which provides the membranotropic
effect of the conjugates and its preliminary affinity to cholesterol-enriched phase.

In order to elucidate the reasons of discrimination in membranotropic properties of various
conjugates, their molecular parameters were determined using open electronic resource vcclab.org.
Shift of membrane melting temperature (ATy) was chosen as a relevant membranotropic parameter
due to its high sensitivity and reproducibility. High correlation was established between AT, and a
number of molecular parameters, such as lipophilicity (logP), water solubility (logS), dipole
moment («) and anisometry coefficient (k). So, the greatest membranotropic effect of SA-188 may
result from the largest logP, u, k and the smallest logS. Interestingly, that high direct linear
correlation was established between P,y and k, and high invert linear correlation was established
between P,y and logP.

These findings seem to be useful for optimization of the drug properties.
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JlocJiiizkeHHSI BIUIMBY iOHIB KaJibllio Ha AeceHcuTusanio TRPV1 kanaaiB
Ilempywenko M.0. Ilempywenko 0.4} JIyk’aneys O. 0.

"ncrutyt disionorii im.. 0.0.5oromonsus HAH Ykpainn mary_petr@ukr.net, hap2@ukr.net,
elena@biph.kiev.ua

Peunenrop-kepoBaHi  KaTiOHHI  KaHAJIW  TPAH3IEHTHOTO  PEIENTOPHOTO  IOTEHIIATY
BanimoimHoro tuny 1 (TRPV1), moB'si3aHi 3 TPaHCAYKIIED CHTHAIBHUX  CHUCTEM
BHUCOKOTEMIIEpaTypHOi, HU3bKOro pH, 601b0BO1 UyTIUBOCTI Ta JiekaTb B OCHOBI TiNEPUyTIUBOCTI
npyu HeBpomaTHuHoMy Ooiro. MonekymsipHa peryismiss aktuBHocti TRPV1 kananiB moku He
MOBHICTIO 3po3yMmiia. ToMy MM AOCHII)KYBaJId BIUIMB JABOBAJEHTHUX KAaTIOHIB Ha IPOLIEC BTPATU
qyTIMBOCTI (neceHcutu3anito) TRPV1 kanais.

Bimomo, mo mig BmiauBoM KamcainmHy B MeMmOpani DRG  HelipoHiB 30iblLIyeThCS
npornkHicts TRPV1 kaHaniB mepeBaxHo uist gBoBaneHTHHX Karionis (1 - 3). Hagxomkenns Ca?*
yepe3 TRPV1 kanamu B KJ'IiTI/IHy BHKJIMKAE 1X AeceHcuTu3aiimo (1). Ane B niTepaTypi HEMae 4YiTKOi
BIAIIOBIAl HA IHTAHHS, IIOB’SA3aHI 3 MOXJIMBHM MeXaHI3MOM necemcurmsanii TRPV1 kanamis:
JNECEHCUTH3AIllSl  KalCailMHOBUX  KAHAIIB  PO3BUBAETbCS  MiJ  BIUIMBOM  MiJBUIICHHS
BHYTPIIIHBOKJTITHHHOTO piBHs ioHi30BaHoro Ca?*, mnpoxomkenms Ca?’ kpisp KaHamn d9u
3B’SI3yBaHHSI KaTiOHIB 3 HUMHU a00 4epe3 OmocepeIKOBaHI KaTbMOAYIIIHOM HOIil (4).

Pobota Oyna BUKOHaHa Ha OAHOACHHIN KyJILTypi HeiiponiB DRG HoBoHapomkeHHNX 11ypiB
(5). PiBeHb BHYTPIMIHBOKIITUHHOTO KAalbLII0 BUM g}OBch;I 3 BHUKOPUCTAHHIM (IyOPECIIECHTHOTO
IHAMKaTOpa Ca®" Fura 2AM, 3HIDKCHHS piBast Ca® 37iiiCHIOBANIM 3a JTOTIOMOTOIO CEJIEKTHBHOTO
xenaropa Ca®" ionis BAPTA. Heiiponu nHaBanTaxxyBanu Fura-2AM y po3uuHi, SKUi MICTUB 10HH
Ca®* i Mg?* s craGinizanii MemGpany KiiTHHEH i 3a6e3medeHns uyopecieniii 6apBauKa. Posunn
y eKCHEepUMEHTaJbHIH Kamepi He MICTUB JIBOBJIEHTHHUX KaTiOHIB. Y TOH e 4Yac, pO3uuH Ui
arutikaiii genosnsipusyrodoi konnentpaiii KCl i kancainuny mictus 1MM Ca’* i1 MM Mg2+

Ha nouatky mocmigy mo memOpanu Heipony moxaBamu 80 MM KCI mis 3aBanTaxeHHs
BHYTPILIHBOKJIITUHHUX JIETIO 1 MICIS LOT0 Yy KaMepy 3 AOCIII)KYBaHUM HEHPOHOM Ha MpOTs31 5 XB
BBOJIMJIM PO3YUH, B SKOMY HE OYyJ0 JBOBAJIEHTHUX KaTiOHIB, ajie OyB XejaTrop Ca?* BAPTA (3
MKM). Ilicig 3HM)KEHHS BHYTPILIHBOKJIITUHHOTO PIBHS Ca?* mocrinoBHO aIuUTIKyBaJld KarlcailluH
(0,3 MxkM) 1 cmoctepirany 3a 3MiHAMU aMIUTITYAM KaJbLI€BUX TPaH3I€HTIB. Y TakuX yMOBax
YacTHHA HEHPOHIB MOKa3ajia HAsBHICTh JICCEHCUTH3AIIIT 110 TUITY Taxi]iitakcii.

L1i maHi AO3BOMNSAIOTH MPUIYCTUTH, 1110 BiJICYTHICTh 10HI30BaHOTO Ca®" B KiiTHHI He 3aBaXae
PO3BUTKY Taxiimakcii B yMoBax HaJIXOKCHHS 10HIB Ca®* yepe3 TRPV1 kananu.

Bci excnepumenmu Ha meapuHux npo8oOUIUCH 3 OOMPUMAHHIM GUMO2 YUHHO2O 3AKOHOOABCMEA MA
HOpM DioemuKu.

1. Koplas PA, Rosenberg RL and Oxford GS. The role of calcium in the desensitization of capsaicin
responses in rat dorsal root ganglion neurons. J Neurosci 17: 3525-3537, 1997.

2. Yang F, Ma L, Cao X, Wang K and Zheng J. Divalent cations activate TRPV1 through promoting
conformational change of the extracellular region. J Gen Physiol 143: 91-103, 2014.

3. Petrushenko M.O., Petrushenko E.A., Lukyanetz E.A. Properties of vanilloid receptor type 1. Fiziol. Zh.;
64(1): 91-102, 2018

4. Rosenbaum T, Gordon-Shaag A, Munari M, Gordon SE. Ca2+/calmodulin modulates TRPV1 activation
by capsaicin. J Gen Physiol. Jan;123(1):53-62, 2004.

5. Dragan A.V., Petrushenko O.A., Burlak O.P., Lukyanetz E.A. Effect of TRPAL receptor activation on
TRPV1 channel desensitization in rat dorsal ganglion neurons. Fiziol. Zh. 62(1): 16-24, 2016.
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CrnexkTpu JIOMiHeCHeHILil 0CHOB HYKJICIHOBHX KHCJOT y pPi3HHUX (pa3oBHX cTaHAX
/X €10 eJIEKTPOHHOI0 My4YKa

Cyxoeia M.L, bipoyc C.E., lllagppanvowr M.1., Mumpononvcokuii 1.€., Ky3oma B.B., Ceuda FO.1O.,
Hlagpanvow 1.1

VYIKropoJChKuil HalliOHAIBHHIN yHiIBepcuTeT, Misshafr@gmail.com

Hyxneinosi kucnoru [JHK 1 PHK marote He nuine BUHATKOBE 010JI0TiYHE 3HAYCHHS, aJie 1
T€, 110 TXHI KOMIIOHEHTHU CTAIOTh MEPCIIEKTUBHUM OiomarepiajioM i 0araTb0X HOBUX TEXHOJOTIH.
Tomy € akTyanbHOW iHGOpMaIis 1po Gi3HYHY CTPYKTYpPy O10MOJEKYN 1 ii 3MIHM IIiJT BIUIMBOM
¢axTopiB HOBKULIA. SIK BiIOMO, BUCOKOCHEPTETUYHE BUIIPOMIHIOBAHHS PI3HUX BUJIB y PEUOBHHI
YTBOPIOE Yy 3HAYHIN KINBKOCTI BTOPUHHI €JIEKTPOHH EHEPri€lo BiJ OJMHUIL 0 COTeHb eB, ski
BUKJIMKAIOTh OCHOBHI IECTPYKTHBHI 3MiHU Ha MOJICKYJISIPHOMY piBHI 61000’ €KTIB.

O6’exTaMM JOCHIPKEHHST OynM MOJIEKYJSIpHI KOMIIOHEHTH HYKJIETHOBUX KHCIOT —
MIPUMIJIMHOBI a30THUCTI OCHOBU: IIMTO3MH 1 ypamwil. BuMiploBaHHS CHEKTPIB JIOMIHECIICHITIT
31MCHIOBAIM 3a JJOIIOMOT'OK0 BUCOKOBaKYyMHOI'O €JIeKTpOH-()OTOHHOrO criekrpomerpa. [xepenom
ny4yKka eJeKTPOHIB Oyina I’ SITHENEeKTpOJHA TrapMmara 3 BOJb(PpaMOBHM KaToJoM. biomomnexynu
JOCTIIKYBAIHCh Y Pi3HUX (Pa30BUX CTaHAX: ra3onoi0HOMY (y ABOX BapiaHTax — MYYKH 1 KOMIpKa),
TBepIOMY (Ha NOBEpXHI Kepamikn). Takox aHali3yBaBCsl CIIEKTP CBIYCHHS €NEKTPUYHOTO PO3PSIY
B IIapax LUTO3UHY.

VY po6oTi OTPUMAHO CTIEKTPH JFOMIHECHIEHIIIT MOJIEKYJI HYKJICOTHIHUX OCHOB 1 IPOJIYKTIB iX
JUCOLIIaTUBHOTO 30ymkeHHs B obiacti Bix 200 go 600 M. 30kpema, 3 BUKOPHUCTAHHAM METOIY
ra3oBoi Komipku Tin jmiero enekTpoHiB 100 eB mus ypamwry 3apeectpoBano moHam 20
CHEKTPAIbHUX CMYT 1 JiHil. JloCHiKeHO eHepreTHUHI 3aJIeXKHOCTI nepepi3iB 30ymkeHHs (PyHKIT
30y/UKEHHSI) CIEKTPaJbHUX MOJEKYISIpHUX CMYI Y MakCUMyMi Ta MpoaHajli30BaHO IXHi
OCOOJIMBOCTI: €HepreTu4Hi mnoporu, (opmy QyHKUINH, MonoxkeHHs MakcuMyMmiB. IlokazaHo
HasBHICTb 1HTEPKOMOIHALIMHUX TNepexo/iB 3 YTBOPEHHSIM 30Yy/PKEHHUX METacTaOlUIbHUX CTaHiIB
MoJiekyn. ToOTo BusiBIEeHO NpsiMe 30y/UKEHHS €1eKTPOHHUM yIapoM TPUILJIETHUX METAacTaOUIbHUX
CTaHIB MOJIEKYJ HYKJIEOTHIHMX OCHOB. Ha ocHOBI aHamizy QyHKLIN 30yMKEHHS Ta KBaHTOBO-
MEXaHIYHUX PO3PAaXyHKIB 3IIHCHEHO 1ACHTHU(IKAIII0 THTEHCUBHMX CMYI B €MICIMHHMX CIEKTpax
MoJIeKy ocHOB. KpiM 11b0ro, moka3aHo, 1110 HaifOUIbII IHTEHCHBHI CMYTH 13 MaKCUMyMaMu 1ipu 275
— 290 HM 3yMOBJIEHI pajJialliiHUM PO3MaJA0M MEPIIOro 30y HKEHOTO eIEKTPOHHO-KOJIIMBHOTO CTaHy
MOJIEKYJISIPHOTO 10Ha B MOro OCHOBHMH cTaH. binbllla 4YacTMHA CHEKTpaJbHHUX apTe(akxTiB
MOB’s13aHa 13 POLIECaMH TUCOIIATUBHOTO 30Y/HKEHHSI.

BaxxnuBo, 110, Ha BIAMIHY BiJl ra30BOr0 CTaHy, MOJEKYJIM OCHOB Ha KepaMiyHIN MiAIO0XKIII
3QIMIIAIOTBCS  OUMBII  CTIHKMMU 70 BIUIMBY €JIEKTPOHIB. PamiamiiiHuii po3maag HUKHBOTO
CHHIJIETHOTO CTaHy B OCHOBHHI cTaH gopMye cMyry (iryopectieHinii 3 MakcCuMyMoM Tipu A = 335
HM, 5IKa € JOMIHYIOYOIO B CIEKTpPl MOJIEKYJ Ypalily, BIPOBAPKEHUX Y TBEPJAOTIIbHY MaTpPHLIO.
MonekynspHa cMyra 3 MaKCUMYMOM Tipu A = 435 HM € cmyroro ¢ocdopecueniii 1 o00ymMoBiIeHa
paniamiitaum nepexogom Ti1—Sg. @parMeHTailis MOJEKyN ypanuiay, iMMOOLTI30BaHUX Y TBEpAY
MaTpHuIlto, i aieto enektponHoro 6ombapayBanns (E = 600-800 eB) nesnauna. Otxe, agcopOrist
OlOMOJIEKYZT y TOpPHCTI TOBEPXHI TBEPAOrO Tijla MOXE 3aXUCTHTH iX BiI Jerpagamii B
HaBKOJIUIITHHOMY CEPEIOBUIIII.
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Nanoparticles influence the amyloid fibril formation
Dovbeshko G.1.%, Olenchuk M.V.}, Gnatyuk O.P.%, Polovyi 1.0.}, Karakhim S.0.2

YInstitute of Physics of NASU, Nauky Avenue, 46, Kyiv, 03028, Ukraine, ipoliovy@gmail.com
2palladin Institute of Biochemistry of NASU, Leontovycha St. 9, Kyiv, 01601, Ukraine

Amyloid fibrils are the protein aggregates that have specific secondary structure. They are
associated with the numerous pathological processes, including Alzheimer and Parkinson diseases,
prion propagation, cancer metastasis, etc. Carbon nanotubes and WS, are able to interact with such
biological molecules as DNA, phospholipids, proteins. In our study, we showed the difference
between the lysozyme amyloid fibril structures formation due to the interaction with either carbon
nanotubes or WS, nanoparticles.

Samples were prepared from hen egg-white lysozyme protein (HEWL, Fluka), single-walled
(SWCNT, Sigma-Aldrich) and multi-walled (MWCNT, OOO TM «Spetsmashy», Kyiv, Ukraine)
carbon nanotubes and the 2D-WS2. We used the method of Liquid exfoliation for the nanoparticles
synthesis in the Institute of Physical Chemistry. The size of particles changed from tens to hundred
nm. The techniques we used were IR-Fourier Absorption Spectroscopy and confocal microscopy.

The comparison of lysozyme interaction with carbon nanotubes and WS, nanoparticles by
vibrational spectroscopy along with conformational analysis of the formed structures was carried
out. We showed that carbon nanotubes can affect the structure of lysozyme even at room
temperature and normal pH values, as evidenced by conformational changes in lysozyme due to
interaction with carbon nanotubes. Complexes which are formed as a result of such interaction have
characteristic features of amyloid fibrillar structures: after the interaction between lysozyme and
CNT, an increase in the contribution of antiparallel f-conformation in the structure of lysozyme is
observed, and the contribution of the a-helix conformation is reduced, which are characteristic
features in the formation of amyloid structures [1-2]. It reveals one of possible mechanisms of
carbon nanotubes cytotoxicity. However, unlike CNT, WS, partially prevent the formation of
amyloid fibrils especially under low pH (2.5). In general, we observed that under high pH values
amyloid fibrils are formed more easily. In may occur due to the close proximity of isoelectric point
(11.3). The confocal images of lysozyme samples confirm the decomposition data.

The method of vibtarional spectroscopy has shown that both CNT and WS, can influence
the structure of lysozyme, as it is shown by the conformational analysis of the absorption band
Amide I. We have shown that (1) amyloid fibrils can be formed without the use of high
temperatures at different pH values with the interaction of lysozyme with carbon nanotubes; (2) the
formation of amyloid fibrils are prevented with WS, nanoparticles.

This work has been supported by the HORIZON 2020 project “Asymmetry of biological
membrane: theoretical, experimental and applied aspects” (690853-assymcurv-H2020-MSCA-
RISE-2015/ H2020-MSCA-RISE-2015), NATO 98 5291, STCU 6175, “Development of 2D
materials and “smart” sensors for medical and biological purposes” 11/1 2018.

1. Goormaghtigh E. Determination of soluble and membrane protein structure by Fourier transform infrared
spectroscopy / Goormaghtigh E., Cabiaux V., Ruysschaert J.-M. // Subcell. Biochem. — 1994. — Vol. 23. — P.
405-450

2. Caroline P’erez & Kai Griebenow. Fourier-transform infrared spectroscopic investigation of the thermal
denaturation of hen egg-white lysozyme dissolved in aqueous buffer and glycerol. Biotechnology Letters
Vol. 22: —p.1899-1905, 2000
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MemOpaHHi Ta BHYTPIIHHLOKJITHHHI MeXaHI3MHM NYPHHEPriYHOI KaJIbII€BOI
CUTHAJII3alil B IVIaIeHbKOM I30BUX KJIITUHAX CYJAMH.

Cyxanoea X.IO.
Iacturyt ¢izionorii im. O.0. Boromonsis HAHY, M. Kuig, skhrist@biph.kiev.ua

PoGoTta mpucBsueHa BUSABICHHIO MEMOpaHHMX Ta BHYTPIIIHBOKIITHHHUX MEXaHi3MiB
MyPUHEPriYHOI KaJblli€BOI CHUTHAJI3aIli, sKI JieaTh B OCHOBI CKOPOTJIMBOi aKTUBHOCTI
rinagenbkoM’si3oBux KiituH (I'MK) npibHux apTepiil 1 perymsiii CHCTEMHOTO apTepialbHOTO THUCKY.
3a nmomoMorow MeTona JiazepHoi KoHpokambHOI Mikpockomii Ta iHrioitopie L-VGCCs,
capko/enionazMaTiuuHoi KanbuieBoi ATd-azu (SERCA), inozutonrpudochaTHUX perentopis
(IP3Rs), pianomuuoux penentopis (RYRS), docdominasuy C Bussreno sminu [Ca’']; Ta ydacTs
BUINE3a3HAYEHNX KOMIOHEHTiB y 30inbmenni [Ca”']|; mpu af-meAT®-Buxnukaniii akrusanii P2X
perienTopiB. AHali3 pe3yNabTaTiB MMoKa3as, 110 Bxig Ca "B kiituny uepe3 L-VGCCs mincumtoeTbes
a 2RaxyHOK KaJbIlii iHIYKOBAaHOTO BUBLIHHEHHS KanbuiI%+(ClCR) Ha6ar§1T0 CHJIBHIIIIE, HIX BXiX

a” uepes P2X penenropu, He 3Bakarou, 1110 notoku Ca“" B KIITHHY, K1 3a0e3M1e4yBaluCh HUMU
JIBOMa MeXaHI3MaMH, 3Ha4HO He Binpi3Hsunch. [lokazano, mo mpu aktuBanii P2X penenropis,
okpim Bxoxy Ca?* uepes cami P2X peuernrropu, aprepiansui TMK 3amyuarors Gimbi e(beKTI/IBHI/II/I
MexanisM Ca®"  cHrHami3alii, CyITEBMM KOMIIOHEHTOM SKOTO € BI/IBIJ'ILHeHH}I Ca?* i3
capkoIuIasMariaHoro peruxyiaymy (CP), sike 3amouatkoByerses Bxomom Ca’' uepes L-VGCCs.
Bussieni oco6nuBocTi BuBinbHenHs Ca’' i3 CP, ski monAraroTb B TOMY, 110 OOHWJBA THUIIU
peuentopiB - RyRs i IP3RS Gepyrb ywacTe y mypHHEpridHii perymsmii KpoBooOiry i egext
onokyBanHs [P3Rs OyB cunbHimmM Hix edekt 6i1okyBaHHs RyRs Ta 3MeHITyBaBcs npu OJ10KyBaHH1
L-VGCCs. Ocranne cBimuuth, mo aktuBamis L-VGCCs mor’szana 3 [P3Rs-onmocepenxkoBannm
uBinbHeHHsM Ca’’ i3 CP. ®ynxuionansHui 3B'130Kk Mk VGCCs Ta IP3Rs Moxe OyTu noB’si3aHuit
13 ekcnpecito IP3Rs B min memOpannux enemenrax CP. lle mpumymenHs Oyiao HiATBEpIKEHO
imyHo3a0apBieHHsIM RyRs Ta [P3Rs: RyRs 3HaxonaTecs mepeBaxHO B IIEHTPAJIbHUX Ta HABKOJIO
anepuux enemeHtax CP, a IP3Rs nokamizoBani 6e3noce}2)e)1Hbo i MeMmopanoro. Ll crpykrypHa
ocobnuBicTh poobuth IP3Rs Oinbmr noctynmuumu st Ca®', sikuil HaAXOIUTh Yy KIIITHHY Hepes L-
VGCCs. Takum umHoM, akTtuBaliss P2XRs 3amyckae [PsR—omocepenxoBanuii BUKHT Ca®" 3 CP,
SIKHiT ToJTermyeThest HagxomkennsM Ca’’ uepes L-VGCCs. Pesynsrati poGOTH MOXKYTh CIYTyBaTH
OCHOBOIO PO3POOKM HOBHMX CTpaTeriii g TepamneBTHYHOI KOPEKIli MypiHEpriYHOrO0 KOHTPOJIIO
CYIMHHOTO TOHYCY.

Bci excnepumenmu na meapuHax npo8oOUNUCH i3 OOMPUMAHHAM 6UMO2 YUHHO2O0 3AKOHOOA8CMEd
ma Hopm Dioemuxu.
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N-terminal domains of neurocalcin 6 and hippocalcin underlies their distinct
signallilng

Dovgan A.V.,' Kononenko N.1.,* Viviano J., 2 Dromaretsky AV.,* Belous I°., Marimonchik A3,
Satretdinova R®., Zhang J.%., Venkataraman V.2, Belan P.V.*

'Department of Molecular Biophysics, Bogomoletz Institute of Physiology, Kiev, Ukraine;
Department of Cell Biology, Graduate School of Biomedical Sciences,

Rowan University School of Osteopathic Medicine, Stratford, NJ 08084, USA,

’Kiev Academy Institute, Kiev, Ukraine.

Similar neuronal Ca®* sensor (NCS) proteins, Neurocalcin & (NCALD) and Hippocalcin
(HPCA), control many neuronal functions via their differential Ca?*-dependent translocation from
the cytosol to the plasma membrane. We have previously reported a substantial difference in their
signaling in spite of minor distinctions in their AA sequences. Here, we have studied whether
cytosolic NCALD dimerization or protein-specific insertion into the plasma membrane are
responsible for the observed difference. For that, we developed a set of NCALD and HPCA mutants
and chimeras, tagged them by fluorescent proteins and co-expressed paired wise in cultured rat
hippocampal neurons. Proteins’ signaling was assayed by their translocation to the plasma
membrane induced by fast [Ca?']; transients. We found that disruption of NCALD dimerization in
the cytosol by a proper triple mutation did not affect Ca®*-dependency and decay of its
translocation. Further analysis revealed that the cytosolic dimerization did not occurs in living cells
due to fast insertion of Ca®*-bound form of NCALD into the plasma membrane that prevented the
cytosolic dimerization. We have also found that structural distinctions between NCALD and HPCA
in N-terminal domain appear to contribute to a difference in stabilization of Ca**-bound proteins in
the plasma membrane. We conclude that the distinctions in N-terminal AA sequences between
NCALD and HPCA rather than the cytosolic dimerization of NCALD are responsible for
differential signaling of these proteins.

Bci excnepumenmu na meapunux npogoouUIUCh 3 OOMPUMAHHAM BUMO2 YUHHO20 3AKOHOOABCMEA Md
HOpM OioemuKu
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DNA time-dependent conformation rearrangements in the complex with
endonuclease I-Tevl: molecular dynamics simulation

Zhytnikova M.Yu.}, Shestopalova A.V.}?

'0. Ya. Usikov Institute for Radiophysics and Electronics, NAS of Ukraine, Kharkiv, Ukraine
Department of Molecular and Medical Biophysics, V.N. Karazin Kharkiv National University, Kharkiv,
Ukraine. allusio@gmail.com, avshestopaloval@gmail.com

Endonuclease I-Tevl [1] is a well characterized site-specific endonuclease. It is composed of
two functional domains, consisting of catalytic and DNA-binding domains. The DNA-binding
domain is wraps around the DNA minor groove with a limited number of base-specific contacts.
These contacts are needed for accurately positioning of the nuclease domain on the substrate.

The molecular dynamics simulation is employed to study the time-dependent conformation of
sugar-phosphate DNA backbone in complex with endonuclease I-Tevl (namely y angle transitions
from classical gauche+ to alternative gauche- and trans conformations). Recently we have shown that
y angle transitions play an important role in the mechanisms of indirect protein—nucleic acid
recognition through changes in the DNA properties [2].

The initial structure of protein-DNA complex was based on coordinates of the DNA-binding
domain of intron endonuclease I-Tevl with operator site (PDB ID: 1T2T). The molecular dynamics
simulation was performed with the NAMD suite of programs [3] using CHARMMS36 [4] all-atom
force field. The initial structure was placed in a cubic periodic box filled with TIP3 water molecules.
The minimum distance was about 12 A from the solute unit to the edge of the box. To achieve
electroneutrality, 41 CI” and 41 Na* ions were added to the system. The simulation was performed
according to the standard protocol.

The analysis of molecular dynamic trajectories has shown that the DNA undergoes
conformational transition of y angle during the complex formation. The simulated results indicate that
the y angle more frequently switch in gauche- alternative state (in 2.7 times), but alternative trans
state is more stable (life time in 5 times greater than for gauche- angle vy state).

The conformational analysis of DNA indicates that the G/C base pairs show more
remarkable structural deformability than A/T base pairs. The angle y transition for G/C pairs occurs
in 2.8 times frequently than A/T ones. Moreover, the summarized life time of switched y angle
conformations for G/C base pairs is in 20 times greater.

The most long-lived y angle alternative states are observed for the nucleotides contacted
with elongated subdomain of I-Tevl (residues168-203) the most adaptable region of the protein. It
should be noted that this particular subdomain forms the specific hydrogen bonds with DNA.

Thus, the conformational rearrangements of DNA are probably caused by interaction with the
endonuclease I-Tevl and in turn facilitate the implementation of the indirect readout.

The simulations were done using the facilities of GRID-cluster of O.Ya. Usikov Institute for
Radiophysics and Electronics of NAS of Ukraine. The work was partly supported by the SCST
Programme of Implementation and Usage of GRID technologies for 2018.

1.Van Roey, P., Waddling, C.A., Fox, K.M., Belfort & M., Derbyshire, V. (2001) Intertwined structure of the DNA-
binding domain of intron endonuclease I-Tevl with its substrate. EMBO Journal, 20, 3631-3637.

2. Zhytnikova, M.Yu. & Shestopalova, A.V. (2017) DNA minor groove electrostatic potential: influence of
sequence-specific transitions of the torsion angle gamma and deoxyribose conformations. Journal of Biomolecular
Structure and Dynamics, 32(10), 1670-1685.

3. Phillips, J.C., Braun, R., Wang, W., Gumbart, J., Tajkhorshid, E., Villa, E., Chipot, C., Skeel, R.D., Kale, L. &
Schulten, K. (2005) Scalable molecular dynamics with NAMD. Journal of Computational Chemistry, 26, 1781
1802.

4. Huang, J.& MacKerell, A.D. (2013) CHARMM36 all-atom additive protein force field: validation based on
comparison to NMR data. Journal of Computational Chemistry, 34, 2135-2145.
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Jis HoBOro akrTuBaTropa (QJokajgiHy Ha cepueBO-cnenupiuHy KOMOIHALIIO
KAte-KaHAJIB NOPIBHAHO 3 10r0 MOXiTHUM — MiHAIMIAIOM

HImegpan H.JL L2 Bepewax T.B. ! Lyba AM, bonoupes o.1".
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AxrtuBatopu Kare-KaHaliB BUKOPHUCTOBYIOTbCS K KapAlONPOTEKTOPHU y BHUIAAKY 1IEMIi.
AxtuBaris Kare-KaHaniB mpUBOAWTH A0 TiMEpHojspu3alii Ta 3MEHIICHHS 30y/IMBOCTI. Takum
YMHOM, BOHM 3aXHUIIAIOTh KapJIOMIOLUTH BiJl MOIIKOMXKeHb. (DIokamiH — Le HOBUM aKTHUBATOp
Kare-kaHamiB, mo Mmae maiixe omHakoBy ECsy (8 MM n'l) MOPIBHSIHO 3 MOTO MOMEPETHUKOM —
niHamuauiom (10 MM n'l) [1]. TIpucytHicTs GTOPrpynu poOHTH (HIOKATIH MEHII TOKCHYHHM i
OinpIn cTabinmpHUM. Bigomo, mo ¢uiokaiiin Mae CHIIbHY KapAiONpOTEKTHBHY [0 Ha LIJIOMY CepIi
IIPU MOUIKOKEHHSX 1] Yac MpoBeeHHs imemii-penepdysii. [Ipote iioro nais mon0 iHIMKMX TKaHUH
3aJMIIAETHCS HEBiOMOIO. TOMy, METOI0 HAaIIOro AOCHIKEHHS € BU3HAYCHHS 4d € (IIOKaTiH
cnenudiuanm as ceprieBoi komOiHamii Kare-kanamiB. Jlane mocimimkKeHHsS Mae BIANOBICTH Ha
NUTaHHS 91 Oyne IIOKaNiH NOTEHIIIMHO MaTH MOOIYHI .

Kato-KaHamu ckianarThes 3 ABox tumiB cyooauuuis (Kir ta SUR). Bonu excnpecyroTbes
B pPi3HUX KOMOIHAMLIAX y PI3HUX TKaHMHAX, TAKUX SIK MiANUTYHKOBA 3271032, CEepIe, MIaJCHbKI M’ 31
KPOBOHOCHHMX CYJIMH Ta BicliepalibHUX opraniB. BukopucroByrouu meron 3T-I1IJIP mu BuzHaumim
CyOOIMHMYHHIA CKJIaJ y PI3HUX TKaHWHAX: y cepueBiii TkanmHi excnpecyetbcs MPHK Ki6.2 Ta
SUR2A, a takoxx SURZ2B (u10 He 6yn0 nmoka3aHo paHiiie); y TKaHHHI TJIaJeHbOTO M’ S3y CEUOBOTO
mixypa — K;j6.1 Ta SUR2B; a Takox y mimmuynkoBiii 3ano3i — K;6.2 1 SURI. i mani O6ymn
BUKOPUCTaHl JUId BHUKOHAHHSA TreTeposioriyHoi ekcmpecii y kmituHax JiHili HEK-293. Mu
tpanchexyBanm kinituan HEK-293 mnasmigaumu Bektopamu, siki Mictath kJIHK mocninoBHOCTI,
Komytoui Oinku cybomuHuis Kare-KaHamiB, BIAMOBIAHUX MEeBHUM TKaHWHaM. [licims 1poro mu
BUMIPIOBAJIM CTPYMH Yepe3 EKCIPECOBaHI KaHAIM, BUKOPHUCTOBYIOUM METOJ meTd-kiemr. s
BU3HA4YeHHs crneundiyHocTi 1ii (iiokangiHy OyayTh MOPIBHIOBATUCH CTPYMH PI3HHUX TKAaHHWHHO-
crienp1YHNX KOMOIHAIIIH.

Mu BuUMIpSIM CTpyMH, aKTHBOBaHI NPUKIAJaHHAM (IOKaTiHY Ha cepleBO-crenudiyHii
koMOiHaiii Kare-kanamniB, excrnpecoBanid B kimituHax HEK-293. Jlani crpymu manu momiOHi
eJIeKTpO(hi310JI0T1YHI XapaKTEPUCTUKU /10 TAKHUX, L0 aKTUBYBAIMCh MPUKIIAJAHHAM MiHALUANTY.
Ane MU BHUABWIH, IO CTPYM, akTHBOBaHUN 20 MM po3unHOM (JIOKaTiHYy Ma€ HUXKYY aMIUNTYAY
HOPIBHAHO 31 cTpyMoM micia mnpukiagaHHs 20 MM miHaumauny. OOHIBa THUOU CTPYMIB
0JIOKyBaJIMCh PO3UYMHOM IiibeHKiIaMiny — Onokatop Kare-kanainis (10 MM).

TakuM 4MHOM, MU MPHUITYCKAEMO, IO (PJIOKAJIIH MOKJIMBO Ma€ MEHINY €(EeKTUBHICTh HIX
niHamuauia.  HeoOXiiHO MpOBOAUTH MOJANbLIl  €KCHEPUMEHTH 13 3aCTOCYBAHHSAM PI3ZHUX
KOHIEHTpaliil ¢iokaminy Ui 3°SCyBaHHS MOTO J0303aJIeKHOCTI, a TaKOX MJOCTIAUTH IO
(brokaniHy Ha IHIII TETEPOIOTIYHO eKCIIPECOBaH1 TKaHWHO-crienrdiuni komOiHamii Kare-KaHais.

1. Voitychuk, O.l., Strutynskyi, R. B., Yagupolskii, L. M., Tinker, A., Moibenko, O.0. & Shuba, Y.M.
(2011) Sarcolemmal cardiac K(ATP) channels as a target for the cardioprotective effects of the fluorine-
containing pinacidil analogue, flocalin. Br. J. Pharmacol., vol. 162, no. 3, 701-11.
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Llysapes 0.10.*% 3aecyb B.M.", Brawax 1.0, Koromieys JI.A.%, Kopnueniok 0.1°
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Tupo3un-TPHK cunrteraza (TyrRS) € ognum 3 kimodoBux (GpepMeHTIB, 3aiTHUX B MpOIECi
6iocunre3y OinkiB. Tuposun-TPHK cunteraza BOS taurus ckimamaeTbcst 3 OBOX CTPYKTYpHHX
oauHMI, N-KiHIIeBoro KaTtamTuaHoro (MiHi TyrRS) ta C-kiHIIEBOTO UTOKIH-TIOIIOHOTO MOJTYJIIB.
B moBuopo3mipHiii TYrRS N-kiHiieBOMy MOIyJI0 HpUTaMaHHA IIOBHA KaTaliTHYHA (YHKIiS
amiHoanmiOBaHHs BiAmoBigHoi amiHokucnotu 3 TPHK, toxi sk C-monynes koperye Ta crabinizye
posmitnennst TPHK B aktuBHOMY 1eHTpi pepmenta [1,2].

MeTtorw paHoi poOOTH € MOCHiIPKEHHS CTPYKTypHOi Tomorpadii MOBEpXHI MYyTaHTHOI
onHotpuntodanoBoi popmu miHi TyrRS, sixka mictute enumuumii 3ammmok Tpuntodany W40 B
AKTUBHOMY IIEHTp1, 3a JOMIOMOTOI0 TacHUKIB (hiIyopecleHIlii akpuiamMiay Ta Cs" i BCTAHOBJIEHHS
e(EeKTUBHOCTI Ta XapaKTepy raciHHs (QIryopecieHiii.

MyrantHa gopma mini TyrRS Oyna orprumana MeToa0M CalT-CIPSIMOBAHOTO MyTareHe3y 3
3aMIHOK0 KOJIOHIB TpuntodaHy Ha anaHiH. Excnpecito pexomOiHaHTHOTO —N-KiHIIEBOTO
katamituaHoro moayist TyrRS nposomunu B kynbtypi Escherichia coli BL21(DE3)pLysE. Ouunctky
PEKOMOIHAHTHOTO TPOTEIHY 3/1HCHIOBATH METOJIOM METaI-XelaTylo4uoi Xxpomarorpadii Ha KOJIOHII
3 Ni-NTA arapo3oro. @uyopecleHTHI BUMIpIOBaHHS OyJ0 MPOBEIEHO 3a JOMOMOTOI0
cnektpodayopumerpa Hitachi M850 (Smonist) Ha moBkWHI XBHIII 30y/KEHHS Ta eMicii 295 HM 1
330 ©M, BiamoBigHO. JIns BHUBUEHHS CTPYKTYpHOi Tomorpadii Oyna BHKOpUCTaHa MOJEh
npocropoBoi ctpykTypu Mini TyrRS [3]. Bizyanizaiiito mosiekynsipHoi oBepxHi 0ys10 3po0IieHO 3a
Jornomororo nporpaMuux naketis PyMol ta Chimera.

OTtpumaHi pe3yiabTaT MO TaciHHIO (ayopecteHlli MyraHTHOi popmu MiHI-TyrRS cBiguath
npo Te, mo TpuntopaHoBuil 3amumok W40 ngoctynmHuiMl ans 000X TacHMKIB, IO TaKOX
HiATBEP/KYETbCA JaHMMU KOMII loTepHOro asamidy. JliHiiiHui Xapakrep rpadikis IlrepHa-
@donpMepa CBIAYMTH MPO AMHAMIYHUN XapakTep raciHHs Quyopecreniii. BusHaueHi Ha OCHOBI
Haxuty mnpsmoi Illtepra-®onbmepa 3HaueHHs K, cranoBmsats 5,39+0,18 Tta 0,67+0,04 s
akpuiaminy ta ioHiB CS+ BinmoBimHO.

binem edextuBHe raciHHg TpuntodaHoBoi dayopecuenuii MiHI-TyrRS axpunamigom
nopiBHSHO 3 ioHamMu Cs+ MOXHAa TOSCHUTH MO3UTHBHO 3aps/DKEHHM OTOYEHHSM 3alTUIIKY
tpuntopany W40 B akTHUBHOMY UEHTpi (epMeHTy Ta (IyKTyalieo OUIKOBOT MaTpulll B
HAaHOCEKYHJHOMY YacOBOMY Jiama3oHi, IO 3a0e3meuye Audy3il0 HEUTPaTbHUX MOJICKYJ
akpuiamizia 1o gryopodopa.

1. Schimmel S. P. (1987) Aminoacyl-tRNA synthetase: general features and recognition of transfer RNAs.
Annual Review of Biochemestry, 56, 125-158.

2. Kornelyuk, A. 1. (1998) Structural and functional investigation of mammalian tyrosyl-tRNA synthetase.
Biopolymers and Cell, 14, 349-359.

3. Sawvytskyi O. V., Yesylevskyy S. O., Kornelyuk A. I. (2013) Asymmetric structure and domain binding
interfaces of human tyrosyl-tRNA synthetase studied by molecular dynamics simulations. Journal of
Molecular Recognition, 26, 113-120.
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BruiuB moxigHOro Tia3ojly Ha NMPoO- TAa AHTHOKCHIAAHTHI NMPOLECH B KJIITHHAX
JdiMmpomu Hemer-Kesnepa

Hlanan A. P., Manoszuneyv C. M., Ilonosuy M. B., I pentox B. I1., babcvruii A. M.
JIbBiBCHKHIA HalliOHATBHUN YHIBepcHTET iMeHi [BaHa ®panka, yarunash@gmail.com

[Tinpumennii piBeHb akTHBHUX (opMm Oxcureny (APO) BusiBiIeHO Maibke B YCIX
370sKiCHUX HOBOYTBOpeHHsX [IIlmsixoBerko Ta if., 2016]. [TyxnuHHI KIITHHE MAOTh ITiABHIICHUH
piBEHb aKTMBHOCTI aHTUOKCHJAHTHUX CUCTEM, SIKY 1HaKTUBYIOTh pi3Hi hopmu ADO. OTxe, Oananc
y peryJisiii BHyTPIIIHbOKIITHHHOTO piBHSA ADO € BaXXKIIMBUM YHHHUKOM ()YHKIIIOHYBAaHHS ITYXJIMH.

VY Hammx mnomepenHix poOOTax BCTAaHOBIEHO, IO JOCTIKyBaHE y Wil poOOTI MOXixHE
Tia3oidy (pedoBHHA 1) Mae BUCOKY IIMTOTOKCHYHY JI1F0 CTOCOBHO MEBHHX JIHIN MyXJIMHHUX KIITHH
Ta BTpadvae Il BJACTUBOCTI 3a MPUCYTHOCTI JOBLIB (ckeBemkepiB) ADO y cepenosuii [Finiuk et
al., 2018]. Tomy akryaapbHUM OyJI0 JOCTIJUTH CTaH MPO- Ta AHTHOKCHAAHTHOI CHCTEM 3a il
peyoBuHU 1.

Jocniay BUKOHYBaJIM Ha HENIHIMHUX MUIIax-camipgix Macoro 20-30 r. AcuutHy dopmy
nimpomu Hemer-Kennepa (NK/Ly) npuuBanu BHYTpilIHbOUYEpEeBHOW iHOKYsmiero 10-15 muH
PaKOBUX KIIITUH. ACIMT APEHYBAIM CTEPWIBHUM LIIPULIOM MiJ €TepHUM Hapko3oM Ha 7—10 noly
micis 1HOKYIsAHii TazamopokyBaiu 110 -20 °C 1 BUKOPUCTOBYBAIM ISl TOCIiKeHb. PedoBuny 1
PO3UMHSIN y JTUMETHICYIb()OKCHUIl, AOJaBaIM [0 JAOCHIIHOTO 3pa3ka TiMGOMH Yy IIIOYUX
koHueHTpanisax 1, 10 Ta 50 MmxM Ta inkyOyBanu BripogoBx 10 xB. [HTEHCUBHICTD MPOOKCHIAHTHUX
MIPOIIECIB OIIHIOBAJIM 3a BMICTOM IIE€PBHHHHUX (TiIPONEPOKCHIN) Ta BTOPUHHUX (MaJOHOBHMA
JTUAIBJIETIT) TPOAYKTIB TEPOKCUTHOTO OKHCHEHHS B Ta 3a BMICTOM CYIEPOKCHIHOTO
panukany. PoOOTy aHTHOKCHJAHTHOI CHUCTEMH 3aXUCTYy OIL[IHIOBAIM 3a pIBHEM aKTHUBHOCTI
cynepokcuagucmytasu (COJl), karanaszu (KAT) ta rmyrarionnepokcunasu (I'T1IO).

PiBeHb riiponepoKcuIiB y KIITHHAX JiIM(POMH 3pOCTaB 3a Jii peYOBUHHU Y KOHIIEHTpaLisix 1
1 10 MxM Ha 20% 1 25% BiMOBIIHO, TO/1 SIK PIBEHh MAJIOHOBOTO JUANBICTIY JIEII0 3HUKYBABCS, a
piBEHb CYNEpPOKCHIHOTO pajJuKally TOCTOBIpHO 3HIKYBaBcs Ha 11%, 14% Tta 19% 3a nii peuoBUHU
y koHueHTparisnx 1, 10 ra 50 mxM. JlocniauBim akTUBHICTh (PE€PMEHTIB aHTHOKCUIAHTHOT CUCTEMH
3a J1ii pe4OBUHM, MU BCTAHOBWJIHM, 110 akTUBHICTh KAT y romorenati jiMQomMu 3HMXKyBalach Ha
15% (xontenTpariist peuoBuru 10 MxM, p < 0,05), Toxi sik aktuBHicTh COJ] 3pocTana Ha 35 % (p <
0,01) i 29 % (p < 0,05) 3a i mociimKyBaHOl peyoBUHH Y KOHIHTpaIisx 10 1 50 MKM BiamoBiaHO.
AxtuBHicTb ['TIO 3HMKYyBanachk 3a nii pedoBuHU y KoHueHTpauisx 10 ta 50 MkM Ha 29% Tta 27% (p
< 0,05) BigmoBigHO.

OtpumaHi pe3yiabTaTH JO03BOJISAIOTH HPUITYCTUTH, IO JOCTIIKyBaHE IOX1JHE Tia30iy
peai3ye cBiif IIUTOTOKCUYHUHN e(eKT yepe3 B3aEMO/II0 3 pepMEHTaMU aHTHOKCHAAHTHOI CHCTEMH.
3okpema, migBuiieHHss akTuBHOCTI COJl 3 omHowacHuM 3HMKeHHSM akTuBHOCTI KAT 1 T'TIO
3YMOBIIIOE€ HAKONMWYEHHs Tigpokcwipanukany. lllnsxoBenko ta iH. [2016] BBaxkaroTh, MmO Take
3pOCTaHHS TiAPOKCHIIPATUKAITY MOXE BUKIMKATH 3yMUHKY KIITHHHOTO UKy IMyXJIHHHAX KITITHH ,
ix crapiHHsa abo amonTo3 . OTpuMaHi pe3ylbTaTH MOXYTh OyTH BHUKOPHMCTaHI Ui MOAATBIINX
JTOKJTIHIYHUX BUTTPOOYBaAHb JTOCIIHKYBAHOTO TIOXITHOTO Tia30J1y, K MPOTUITYXJIUHHOTO TIpernapary.

Bci excnepumenmu Ha meapunax npogooUIUCy 3 OOMPUMAHHAM GUMO2 YUHHO20 3AKOHOOA8CMEA ma
HOpM OioemuKu

1. Finiuk NS et al. Evaluation of antiproliferative activity of pyrazolothiazolopyrimidine derivatives. (2018)
Ukr. Biochem. J.;90(2):16-23.

2. lllnsxoBenko BO Ta iH. [IpoTMnyxiMHHA it aKTHBHUX (OPM KUCHIO y MITYy4yHO cTBopeHnx AdK-
reHepyrounx cucremax. (2016) Oukonozus.; 18(4):283-8.
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eyKAPIOTUYHUX KJIITHH
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Ha cydacHoMy erami po3BUTKY O10J0TIYHOI HAayKHd IHUTAaHHS NPOCTOPOBOI OpraHizarii
monekyn JHK y KIITHHHHX sIpax € OJHMM i3 NPIOPUTETHUX Yy MOJIEKYJSApHii Oiojorii Ta
6iodizuli, ajpke po3yMiHHS (I3MYHUX MPUHITUIIB YIIAKOBKH T€HOMY J1a€ MOMJIMBICTH BCTAHOBHUTHU
3aKOHOMIPHOCTI HOro ()yHKIIOHYBaHHS Ta MEXaHI3MH KOHTPOJIO OCHOBHHX MOJIEKYJISIPHHX
MPOLIECiB, 10 BiIOYBAIOTHCS Y A1pi, 30KpeMa TaKUX SK TPAHCKPUIIIiS, PEIUTIKAIlis Ta pernapariis
JIHK. PesynpraTéi 0araThOX JOCHIKCHb BKa3ylOTh Ha HASBHICTh y MEXKax sJpa BiTHOCHO
ABTOHOMHUX XPOMAaTHHOBUX CTPYKTYp — METEIbHUX JIOMEHIB, KiHII SKHX 3a(iKCOBaHI Ha AIECPHUX
6inkax, 30kpema Ou1kax CTCF Ta xore3nHoBux Komiuiekcax. IlosiBa merens y sapi y OUIbIIOCTI
BUIIAJIKIB CIIOJIYYCHA 3 TPAHCKPHIIIIEI, OTke, neTelibHi qomenn JIHK BinmirparoTh 3Ha4HY pOIb Y
MPOCTOPOBIN KOOpAMHALI Ta peryndlii CMHTeTUYHHX IMpoleciB aapa. Ha cboroguimHii 1eHb
3aJMIIAIOTHCS BIIKPUTUMHU 0arato MUTAaHb IIOAO MPOCTOPOBOI CTPYKTYPH METEIBHHUX JIOMEHIB.
30KkpeMa, He3 SICOBaHUMH 3ajJMINAKThCS MUTaHHS Ipo ocobiauBocTi opradizauii merens JHK y
KJIITHHAX Pi3HUX THUIIB Ta IPO JMHAMIKY METEIbHOI OopraHi3alii sapa npu 3MiHi (yHKI[IOHATBHOTO
CTaHy KJIITHH.

VY naniii po0OoTi mpeacTaBiIeHi pe3yabTaTH JOCIIIKEHHS MPOCTOPOBOI CTPYKTYpPH TIETENb
JIHK y xniThHaX pi3HUX THIIIB, OL[IHEHI 3a JJONoMorow Metoay enekrpodopesy JHK i3onboBaHMX
KITHH (KOMETHOro enekrpodopedy) y po3pobOieHiin Hamu moaudikarii, Ta 6i0iH(HOPMATHIHOTO
aHaiizy JaHux, orpuMaHux meronoMm Hi-C. OTtpumani pe3ynbTaTH BKa3yloTb, 110 TakKi apaMeTpu
NeTeNIbHOT OpraHizalii eyKaplOTUYHMX SAep SK BIJHOCHA KUIbKICTh METENb PI3HUX THIMIB, iX
IIUJTBHICTD, TOTOJIOTIYHUNA CTaH Ta PO3MOJLUT 32 PO3MIPOM € KIIITUHHO-CHEUU(IYHUMH 1 3aexarb
BIl TPAHCKPUMNIIIAHOT AaKTUBHOCTI KJITHH. 3arajioM, Jjsi KJIITAH 13 BHCOKUM piBHEM
TPAHCKPHUIMLIHHUX TPOLECIB XapaKTePHUMHU € TIIJBUIICHHS CEpelHbOI KOHTYPHOI JOBXHHU
NETEeIHHUX JIOMEHIB, a TAKOX 3POCTAaHHS YacTKH TETeNb, 10 PO3TANIOBYIOThCA Ha nepudepii sapa
Ha (OHI 3MEHIIEHHsS BIJHOCHOI KUIBKOCTI BHYTPIIIHIX siAepHUX nerenb. LIIUIbHICTh meTeapHux
JIOMEHIB € BUIIOIO JUIsl KJIITUH 13 HU3bKOI TPAHCKPUIILIHHOK aKTHBHICTIO. EyXpoMaTHHOBI 30HU
Apa MICTATh Maiike BBiYl Oiibllle METENbHUX IOMEHIB, HIXK T€TepOXPOMATHHOBI; MPU LOMY
MeJlaHHUM KOHTYPHHUH pO3MIp T€TepOXPOMATHHOBMX I€TENb € MPUOIM3HO BBIUl OUIBIIUM Y
MOPIBHSAHHI 3 €yXPOMAaTHHOBUMHU.

Bceranosneni Hamu ocoOnuBocTi cTpykTypu netens JIHK Ta 3akoHOMIpHOCTI iX 3MiHM MIpH
pi3HUX (YHKIIOHAIBHUX CTaHaX KIITHH MOXYTh OyTH BHUKOPHUCTaHI y SIKOCTI MapkepiB s
IIPOTHO3Y MEBHUX TpaHchopMalliil y HOpMaJIbHOMY (YHKIIOHYBAHHI KIITHUH YM JUCKPUMIHAIIT
HOMyJALIN KITUH y SKUX Taki TpaHcopmaruii Bxke BinOynucs. OOroBOprO€TbCS MPUHIUIIOBA
MOJKJIMBICTh BUKOpHCTaHHSI MeTony enektpodopesy JAHK i30mboBaHUX KIITUH y MpeacTaBieHIl
Mo udiKalii 171 aHali3y NeTeabHO1 OpraHizalii eyKkapioTHUHHX Sep.
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Brovarets’ Ol’ha 0."**, Tsiupa Kostiantyn S.!, Dinets Andrii* Hovorun Dmytro M.}2°

'Department of Molecular and Quantum Biophysics, Institute of Molecular Biology and Genetics, National
Academy of Sciences of Ukraine, 0.0.brovarets@gmail.com

“Department of Molecular Biotechnology and Bioinformatics, Institute of High Technologies, Taras
Shevchenko National University of Kyiv, persianboy@ukr.net

*Department of Pharmacology, Bogomolets National Medical University

*Department of Surgery #4, Bogomolets National Medical University, andrii.dinets@gmail.com
*Department of Pathophysiology, Bogomolets National Medical University, d.m.hovorun@imbg.org.ua

For the first time using quantum-mechanical (QM) calculations in combination with Bader's
guantum theory of “Atoms in Molecules” (QTAIM) at the MP2/aug-cc-pVDZ//B3LYP/6-
311++G(d,p) level of QM theory in the continuum with e=1, we have theoretically demonstrated for
the first time that revealed recently highly-energetic conformers of the classical A‘T DNA base
pairs — Watson-Crick A-T(wwc), reverse Watson-Crick A-T(Wywc), Hoogsteen A-T(wy) and reverse
Hoogsteen A-T(wy) — act as intermediates of the intrapair mutagenic tautomerization of the T
nucleobase owing to the novel tautomerisation pathways: A-T(wwc)—A T*(Wiwc);
A'T(Wrwc)HA'T*oz(erwc); A-T(wy)—A-T*(wiy); A'T(WrH)HA'T*oz(WJ-rH).

Established tautomerizations proceed through a two-step mechanism of the two-step protons
moving in the antiparallel directions along the intermolecular H-bonds through the transition states
(TSs) of these mutagenic tautomerisations as tight A™T™ ion pairs (A, protonated by the N6H,
amino group)-(T", deprotonated by the N3H group) with quasi-orthogonal geometry, which are
stabilized by the participation of the strong (A)N6"H--047/027(T) and (A)N6"H---N3(T) H-bonds.

Products of these reactions — A-T*(wtwc), A T*o2(WLawe), A-T*(wiy) and A-T*(wy) — are
non-planar, conformationally-labile complexes and stabilized by the participation of the
(A)N6H/N6H"-*N3(T) and (T)O2H/O4H--N6(A) H-bonds, for which the pyramidalized amino
group of A is their donor and acceptor. The Gibbs free energy of activation of these mutagenic
tautomerizations lies in the range of 27.8-29.8 kcal'mol™ at T=298.15 K in the continuum with e=1.

Also it was shown that the formed A-T*(Wlwc), A-T*(Wiy), A-T*o2(Wimwc) and
A-T*o02(Wy) mispairs can conformationally interconvert into each other according to the pathways
A-T*(Wiwe)—A-T*(why) and A-T*oo(Wwe) A - T*o02(Wy) through three different TSs.

This work was partially supported by the Grant of the President of Ukraine to support the research
of young scientists from the State Fund for Fundamental Research of Ukraine of the Ministry of the
Education and Science of Ukraine given to DrSci Ol’ha O. Brovarets’ in 2018 year.

1. Brovarets’, O. O., Tsiupa, K. S., Dinets, A. & Hovorun, D. M. (2018). Unexpected routes of the mutagenic
tautomerization of the T nucleobase in the classical A-T DNA base pairs: A QM/QTAIM comprehensive
view. Frontiers in Chemistry, doi: 10.3389/fchem.2018.00532.
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A QM/QTAIM investigations of the mutual structural transformations of the
Watson-Crick and reverse Watson-Crick A-T DNA base pairs into the
Hoogsteen and reverse Hoogsteen forms
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By using quantum-mechanical (QM) calculations at the MP2/aug-cc-pVDZ//B3LYP/6-
311++G(d,p) level of QM theory in the continuum with €=4 under normal conditions in
combination with Bader's quantum theory of “Atoms in Molecules” (QTAIM), it was theoretically
shown that discovered by us recently [1] high-energetical, significantly non-planar (symmetry C,),
short-lived wobbled conformers of the classical Watson-Crick A-T(WC), reverse Watson-Crick
A-T(rWC), Hoogsteen A-T(H) and reverse Hoogsteen A-T(rH) DNA base pairs - A-T(Wwc),
A-T(Wmwe), A-T(wg) and A-T(wg) - are the intermediates of the pairwise
A-T(WC) / A-T(r'WC)«>A-T(H) / A-T(rH) conformational transformations due to their ability to
transform according to the A-T(Wwc)/A-T(Wnwc)<—>A-T(wg)/A-T(wy) transitions [2].

2.049
0
2.028 2.4%4
o 0
2.484 2.072 2.455
<
A-T(Wwc) A-T(Wy) A-T(Wrwc) A-T(Wrg)
(AEin=-6.34/ (AEin=-5.69 / (AEi=-6.51/ (AEiy=-6.01/
AG=0.00 / AE=0.00) AG=-0.01/ AE=-0.19) AG=0.00 / AE=0.00) AG=-0.18 | AE=-0.24)

Fig. The A-T(wwc) <« A-T(wyg) and A-T(wmwc) <> A-T(wyy) conformational
transformations [2].

These transitions do not require for their realization the energy-consumable anisotropic
rotation of the amino group of A around the exocyclic C6-N6 bond. The A-T(wwc)«<—A-T(wy) and
A-T(Wwc)—A-T(wpy) conformational transformations are controlled by the non-planar transition
states with Gibbs free energies of activation of 7.33 and 7.81 kcal'mol™, accordingly, and are
stabilized by the participation of the single intermolecular (T)N3H:--N6(A) H-bond (~4 kcal-mol™).

This work was partially supported by the Grant of the President of Ukraine to support the research
of young scientists from the State Fund for Fundamental Research of Ukraine of the Ministry of the
Education and Science of Ukraine given to DrSci Ol’ha O. Brovarets’ in 2018 year.

1. Brovarets’, O. O., Tsiupa, K. S. & Hovorun, D. M. (2018). Surprising conformers of the biologically
important AT DNA Dbase pairs: QM/QTAIM proofs. Frontiers in Chemistry, 6:8; doi:
10.3389/fchem.2018.00008.

2. Brovarets’, O. O., Tsiupa, K. S., Hovorun, D. M. (2018). Non-dissociative structural transitions of the
Watson-Crick and reverse Watson-Crick A-T DNA base pairs into the Hoogsteen and reverse Hoogsteen
forms. Scientific Reports, 8, 10371.
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PO311J1 3. MEANYHA TA EKOJIOI'TYHA BIO®I3UKA

BuimB Cg (ysepeHiB Ha MexaHOKiHeTHMYHI Ta OioxiMiuHi mapamerpu
ckopoueHHsi muscle  soleus  xpoHiuHO-aJIKOroJi30BaHHX  IIypiB 3
eKCIIEPUMEHTAJIbHO-iHIYKOBAHOIO IIIEMi€I0

Ho3zopenko /.M. L 3aii C.1O2, Momys3iox O.I1% boecyyvka K.1. ! Lpunyyvruii 011

'KuiBchkuii HarlioHaIbHil yHiBepcuTeT imeni Tapaca IlleBueHka,

Bys1. Bonomumupcrka 64, 01601 Kuis, Ykpaina; ddd@univ.kiev.ua
2CxinHO€BpONeHcHKHiT HalioHATbHII yHiBepcHTeT iM. Jleci Yipainku,
npocir. Boi 13, 43025 JIyuek, Ykpaina; svitlana.zay91@ukr.net

JocmipkeHo Ta  MpoaHaNli3oBaHO  BIUIMB — Bogopo3umHHHX Cgo  QysnepeHiB Ha
MEXaHOKIHETHYHI Ta OIOXIMIYHI MapaMeTpu CKOpOuYeHHS Kambamomomionoro m’s3a (musculus
soleus) ankoromizoBanux 1rypiB-camuis JiHii Wistar (140-160 r) 3a imewmii TpuBaicTio 1 Ta 2 roJ.
30kpemMa, SK MapKepud M'S30BOi JECTPYKIi, BHU3HAYalIM CHJIy CKOPOYEHHS M’s3a Ta PiBHI
KpeaTuHiHy, KpeaTHH(OCHOKIHA3ZH 1 JTAKTATIACTIAPOTEeHA3H Y KPOBI TBAPHH.

BcranoBiieHo, 110 ieMivyHe MOMIKOKEHHS M s13a Ha TJIi aJIKOTOJIbHOT MionaTii MPU3BOIUTH
JI0 OT0 3HaYHUX (DYHKI[IOHALHUX 3MiH, IPUINHOIO SKUX € BUCHAXCHHS KIIITHHHAX CHEPTeTHYHUX
cyOcTaHIiiii, ocobmuBo po3naa AT®, Ta 3MiHa KOHIIEHTpaLlli KaJbLil0 Y MIOILIa3Mi, 10 TPU3BOIUTH
JI0 PI3KOTrO TMOPYIIEHHS TOMEOCTa3dy i BTpaTW 10HHOTO Tpaji€eHTa uyepe3 KITHHHI MeMOpaHH, a
TaKO0 3MEHIICHHS KIJIbKOCT1 MOMEPEUYHUX aKTUH-MIO3MHOBHX MICTKIB, SIKI YTBOPIOIOTHCS IiJ] 4ac
ckopodeHHs. L{i maToJoriddi 3MiHU OMOCEPEKOBAHI €0 BUIBHUX PATUKATIB, SIKI MOMKOIKYIOThH
KIIITUHHI KOMIIOHEHTH, 30KpeMa CapKoJIieMy Ta MITOXOHApIi, Ha TJIi MPUTHIYECHHS aHTUOKCUAHTHUX
cuctem oprasismy [1]. Bupaxenuii nporextopHuil edexr BomopozumHHUX Cgo (ynepeHiB Ha
MEXaHOKIHETHYHI Ta O10XiMIYHI MOKAa3HHUKH 11IeMi30BaHOTO M’s3a aJIKOTOJII30BaHUX IypiB MOKHA
MOSICHUTH iX MEMOPaHOTPOITHUMH Ta MOTY>KHUMH aHTUOKCUJAAHTHUMU BJIACTUBOCTIMH [2, 3].

ITpotextopHa aist Ceo hynepeHiB 3a ONTUMAIBHOI T€paneBTHYHOI 1031 1 MI/Kr BHUSBHIACH
HaNOUIbII €PEKTUBHOIO Y BUIIAJIKy €HTEPOracTpaIbHOTO BBEACHHS TBapuHaM (YIpOAOBXK 5 THIB) 3a
imeMii M’si3a MOYATKOBOTO CTYMEHS TSDKKOCTI (y HAIIOMY BHUIAJIKy — TPUBAIICTIO 1 roa.) Ha ¢oHi
aJNKoroyibHO1 Miomnatii. OTpuMaHi pe3yabTaTH MOXYTbh OyTH KOPUCHUMHM y MOJAJIBIIOMY BUBYEHHI
Jerpajanii ckopoTauBoi (yHKIIi M’S3iB, a TAaKOXX IOUIYKY HOBHX €(QEKTHMBHHUX HAHOAreHTIB Y
Tepamii TOpyImIeHb POOOTH  OMOPHO-PYXOBOTO  amapaTry, TOB’SI3aHUX 3 IMIEMIYHHUMH
MOLIKOJPKEHHSMH Ha TJIi aJIKOTOJIbHOT IHTOKCHKAIlli OpraHi3My.

1. Nozdrenko, D.M., Zavodovsky, D.O., Matvienko, T.Yu., Zay, S.Yu., Bogutska, K.I., Prylutskyy, Yu.l.,
Ritter, U., Scharff, P. (2017) ‘Cg, fullerene as promising therapeutic agent for the prevention and correction
of skeletal muscle functioning at ischemic injury’, Nanoscale Res Lett, 12(1):115, doi: 10.1186/s11671-017-
1876-4 doi: 10.1186/s11671-017-1876-4.

2. Gharbi, N., Pressac, M., Hadchouel, M., Szwarc, H., Wilson, S.R., Moussa, F. (2005) ‘[60]fullerene is a
powerful antioxidant in vivo with no acute or subacute toxicity’, Nano Lett, 5(12), p2578-2585.

3. Vereshchaka, 1.V., Bulgakova, N.V., Maznychenko, A.V., Gonchar, O.0., Prylutskyy, Y.l., Ritter, U.,
Moska, W., Tomiak, T., Nozdrenko, D.M., Mishchenko, 1.V., Kostyukov, A.l. (2018) ‘Cg fullerenes
diminish muscle fatigue in rats comparable to N-acetylcysteine or B-alanine’, Front Physiol, 9:517, doi:
10.3389/fphys.2018.00517.
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Bukopucrannsa akcesaepomMeTpil 1t OmiHKM (i3ioIorivHOr0 TpEeMOpy JIOAMHI
I'namuyx 1. 1O., Manvko B.B.

JIpBiBCHKMIT HAITIOHATBHAN yHIBEpcUTET iMeHi [Bana dpanka
e-mail: iryna.gnatchuk@Inu.edu.ua, volodymyr.manko@Inu.edu.ua

®Di310JI0TIYHUNA TPEMOP — MHUMOBLIBHI 1 Oe3MepepBHI KOJMBAaHHS BChOTO Tia abo Horo
YACTHH, 110 CIIOCTEPIraloThCs y 3JI0POBUX JIto/Iel. BiH BUHUKAE 32 paXyHOK B3a€EMO/Ii1 MEXaHIYHUX 1
HEHPO-TyMOpaIbHUX YHUHHHKIB [2]. Aje MexaHi3MH BHHHKHEHHS TPEMOPY 1 JOCI 3aJIMIIA0ThCS
peMETOM OOTOBOPEHHA. 3aBASKH HAYKOBO-TEXHIYHOMY IPOTPECY CTajla MOKJIMBOIO PEECTparlis
KOHKPETHHX TapaMeTpiB TpPEeMOpy 3a JomoMorow Heipodizionorivaux mpwianis  [1].
AKcenepoMeTpH, KpiM TOCTYITHOCTI Ha PHHKY Ta JCUIEBOI I[iHU, TAIOTh MOXIIUBICTh 3aPEECTPYBATH
IPUCKOPEHHS, SIKE € MPSIMO MPONOPLIMHUM 3araibHiil cwiil Tpemopy. Came TOMy METO0 POOOTH
Oyna peectpailis (i3i0J0TIYHOTO TPEMOPY 3a JOMOMOIOK aKcelepoMerpa, oOpoOKa OTpUMAaHUX
pe3yNbTaTiB, @ TAKOXK aHaJ3 3MiH, 1[I0 BUHUKAIOTH 32 P13HOI aKTUBHOCTI M 5I31B KIHIIIBKH.

Jns  peectpamii mapameTpiB TpeMOpY BHUKOPUCTAaIM TPUCTpiil, 3i0panmii Ha OGasi
akcesnepomerpa MPU6050. Curnanm OpUCKOpPEHHS y TpbOX B3a€EMONEPHEHIUKYISAPHUX OCAX
00poOIIsIIH, BUKOPUCTOBYIOUM TepeTBOpeHHs Dyp’e Ta MyJIbTHIIKOBHH aHaiizaTtop (mporpama
OriginPro). JlocToBipHiCTh 3MiH BU3HAYaIH 32 MeT010M CThIOJICHTA.

Peectpamist yacToTH 1 aMIDITYAM TPEMOpPY 3AIMCHIOBANTACH Y IBOX IMOJIOKEHHIX PYKH
(onoHero Ta pedpoM AOHU3Y) Ta Y TPHOX MO3UIIISIX KUCTI — Y CHOKO1, MOCTYpalbHOMY CTaHi (KUCTh
po3MmimryBanachk MapajelbHO JO0 OMOPHOI TOBEpPXHI) Ta MiJ Yac HABaHTAXECHHS (HA KUCTh Yy
MOCTypajJbHOMY cCTaHi miABimryBaau rupi Macoro 100 Ta 200 r). Tpemop, crnpuunHEHUI
BIJIBE€JICHHSIM-TIPUBEICHHSIM IPOMEHEBO-3aIl'ICTKOBOIO Cyrjo0a, peecTpyBaBcs B3JIOBXK CariTalbHOI
oci (oci Y), 3rHHaHHAM-PO3TUHAHHSAM NPOMEHEBO-3aMl'sICTKOBOTO Cyryioda — B30BXK (POHTAILHOI
oci (oci Z), pyXoM B JAMCTaJIbHO-IIPOKCUMAJILHOMY HamlpsSMKY — B3JIOBXK OCl X. Y MOJOXEHHI pyKU
JIOJIOHEI0 JIOHU3Y 4YacToTa (i310JIOTIYHOI0 TPEMOPY Y CIIOKOI CTaHOBMJIA B3JIOBXK oci x 7,74+0,28
I'a, ociy —7,38+0,34 'y, oci z — 7,47+0,22 I'nt. IlepeBeneHHst KUCTi B TOCTYPaJIbHUI CTaH IPUBEIIO
710 30UIBIIEHHSI YacTOTH TpeMopy B370BXk oci Z a0 8,10+0,18 I'u. [lig yac HaBaHTa)KeHHS KHCTI
rupero Macoro 100 T 3apeecTpoBaHO 3MEHIICHHS YaCTOTH (h1310JIOTTYHOTO TPEMOPY B3JI0BXK OC1 Z Ha
20,6%, a HaBaHTa)keHHs rupeto 200 r mpUBETIO 0 3MEHIIEHHS YaCTOTH TPEMOPY B3I0BXK OCi X, Y Ta
z va 12,17, 17,98 ta 29,75% BiAnoBigHO. AMIUTITYJa KOJMBAaHb KHUCTI y CIOKOi B3JIOBX OCI X
cranoBuna 0,12+0,01 mm, oci y — 0,22+0,02 mm, oci Z — 0,24+0,02 MM. Y mocTypanbHOMY CTaHi
BOHA 3pociia B3JI0BXK Tpbox ocei Ha 33,33, 90,00 ta 216,00% siamosiaHo. I1i7 yac HaBaHTaXeHHS
rupeto 100 r amIuniTyja 3MEHIIWIACh B370BXK Oci Z Ha 44,74%, a HaBaHTaxeHHs 200 T 3yMOBUIIO
3HIDKEHHS aMILUTITYqU TpeMmopy B3I0BX oci Z Ha 47,37%. Y mnoiokeHHI pyKu pedpoM JOHHU3Y
gacToTa (i310J0TIHHOTO TPeMOpy B3AOBK oci x ctaHoBmna 7,10+0,31 I'm, oci y — 6,48+0,43 ', oci
Z — 6,97+0,22 T'u. [lepeBeneHHs KUCTI B MOCTYpaJibHy MO3UIII0 3YMOBUJIO 3POCTaHHS 4YacTOTH
TpeMopy B310BXk oci Y Ha 40,28 %. Ilin yac HaBaHTakeHHS KHUCTI rupsmu macoro 100 1 200 r
3apeecTpOBAHO 3MEHIIEHHS 4acTOTH (i310J0TTYHOTO TPEMOpY JMIIe B3AOBXK oci Y — Ha 13,31 Ta
25,19% BigmOBIAHO.

Otxe, BukopuctanHs akcenepomerpa MPU6050 nae MOXIMBICTH 3apeecTpyBaTH 3MIHU
NPUCKOPEHHS B3JIOBX TPHOX OCEH, a Ie, y CBOIO Yepry, — OLIHUTH J[Ba MapaMeTpu (J4acToTy u
aMIuITYy) (i310JI0TIYHOTO TPEMOPY, SKI Y PI3HUX IOJOKEHHS KIHIIBKM B3/0BXK PI3HHX oOceil
CYTTEBO BiIPI3HAIOTHCS.

1. McAuley J.H, Marsden C.D. Physiological and pathological tremors and rhythmic central motor control,
Brain, 123, 1545-1567.
2. Takanokura M., Sakamoto K. Neuromuscular control of physiological tremor during elastic load, Med Sci
Monit, 11(4), 143-152.
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JAunamika piBasa CO; y ajibBeoJISpHOMY NOBITPi NPH rinepBeHTHIALIL
Koeanenxo C. 0.1, 3aseopoous B.A?

"YeprackKuil Hal[iOHANBHKH YHiBepcuTeT iMeHi boraana Xmensuumpkoro, kovstas@cdu.edu.ua
2YepkachKuii HaioHATBHIH yHiBepcHTeT iMeri bormana XMeasHUIBKOTO, , Victoria_myronyuk@ukr.net

['inepBeHTUIIALS JIETEHIB NMPUBOIUTE 10 PO3BUTKY TIiMOKAITHII, [0 BUHUKAE B Pe3yJbTaTi
HAJMIPHOTO BUIUICHHS BYTJIEKHCIIOTO Tra3y 3 OpraHi3My Ta MNPHU3BOAHUTH 0 PECHipaTOpPHOTO
ankano3y. [Ipu nboMy BUHUKAE IIIMH KOMIUIEKC BET€TaTUBHUX Ta MCUXO0(1310JOTIYHUX MOPYIIEHb
Ha3BAaHUX «TIMEPBEHTWIALIMHUM CHHAPOMOM». [iNEpBEHTHIALIS BHHUKAE IIiJ] BIUIMBOM
€KOJIOTIYHUX (DaKTOpIB, HEPBOBO-TICUXIYHUX HABAaHTAXEHb, y CIHOPTUBHIN MisSTILHOCTI, NpH
BBE/ICHHI (DapMaKOJIOTIYHUX PEYOBHH, CYIIPOBOKYE Psi/l 3aXBOPIOBaHb. [l0BiIbHA TiEPBEHTHIIALISA
3aCTOCOBYETHCS y MpodeciiiHiil qiSTBbHOCTI, A OI[IHKY aJanTalifHUX MOXKIIMBOCTEH OpraHizmy Ta
BUSIBIICHHSI CXOBaHOI MaToOrii. BTiM AOCHKEeHD 1HAMBITyaTbHIX OCOOIMBOCTEH JMHAMIKH 3MIH
CO; y anpBeosIIpHOMY MOBITP1 U MPoOAaX 3 TIMEPBEHTUIIALIEIO Ta MICIs HUX HEIOCTaTHBO. Tomy
METOI0 HAIIOTO JOCTI/KEHHs OYyJo MpoaHali3yBaTH JAMHAMIKY 3MiH PiBHS JAMOKCHIY BYTJIENS Y
AIbBEOJISIPHOMY TOBITP1 YIPOJIOBXK MPOOH pEriaMeHTOBAHOTO JUXAaHHA 3 4acToToro 30 HUKIIB 3a
XBWJIMHY y 3IOPOBHX MOJIOJIUX YOJIOBIKIB.

BuwmiproBanns 3ailicHeHi Ha 81 310pOBHUX MOJIOAMX 4YOJIOBIKAaxX BikoM 18-22 poku B ymoBax
HAOJIMKEHUX JI0 CTAHY OCHOBHOTO OOMiHY 3 JOTPHUMAHHIM BUMOT YMHHOTO 3aKOHOABCTBA Ta HOPM
6ioetuku. PiBenb CO; y BHIMXYBaHOMY MOBITPI BU3HAdald y OOKOBOMY IOTOILl METOAOM
iHppokpacHoi cnekrpomerpii Ha kanHorpadi Datex Normocap (Finland). Hampyxenus CO; y
AIbBEOJIIPHOMY ITOBITPi OIliHIOBaIM 3a Horo piBHeM B KiHii Buauxy (PetCO,). CmouaTky
MIPOBOIMIIN 3AITMCH KAITHOTPAMHU JTUXaHHS 5 XBHJIWH Y CIIOKOI CHJISTYH, Jaji - ypoaoBx 10 XBWIHH
pErJaMeHTOBaHOTO AMXaHHs 3 4acToToro 30 MUKIIB 3a XBUIHHY Ta 40 XBUJIMH BiIHOBHOTO MIEPIOY
micist Tecty. CTaTUCTUYHHMM aHaITi3 TaHUX 3/11IMCHIOBAJIN METO/IaMH IMapaMeTPUIHOI CTATUCTHUKH.

[TokazaHno, 1m0 onpa3y > MicAs MOYaTKy (OPCOBAHOTO TUXAHHSA BIAOYBAETHCS CYTTEBE
samwkeHHs PetCO, Ta ToCsSTHEHHS HOro HAWMEHINX 3HaYeHb JI0 5-7-1 XBWIMH Tpoou (puc. 1).

MM pT T

t

Puc. 1. ImguBinyanpHa nuHamika piBHA CO; y BUAMXYBaHOMY IIOBITpI MpU MPOBEACHHI
rinepBeHTHIIALIT 3 4acToTOI0 30 IUKIIIB 32 XBUIIMHY

[Micns 3akinuenass npodu PetCO, crtpiMko 30imbrryerbes. Brim HaBith Ha 40 XBHIHHI
BIJTHOBJIEHHs #oro 3HauyeHHs BiporigHo (p<0,001) Hmxk4i 3a piBeHb Yy CcIOKOi (BIAMOBIAHO
37,26+£0,404 MM pr.cT. Ta 40,124+0,361 MM pT.cT.). 3’sicoBaHo, mo peakTuBHIcTH PetCO, Ha poly
Ta WOro BIJHOBJIEHHA Y pI3HHUX 0cCi0 cyTTeBO po3pi3HstoThCs. IlokasaHo, Mo IuHaMiKa IHX
XapaKTepUCTHUK 3aJI€KUTh B BUX1THOTO piBHA CO7 y anbBEOJISIPHOMY MOBITP1 TA YaCTOTHU TUXAHHS
JOCIIJKYBAaHUX. TakuM YMHOM TIMEPBEHTUIIALIS 3 4acToToro 30 IMKIIIB 32 XBUIMHY HPU3BOIHUTH
JI0 CYTTEBOTO Ta TpUBAIOro 3HmwkeHHA piBHA CO; B aabBEOJSIPHOTO MOBITPI aMILIITYyAa KOTPOTO
3QJICKUTH BIJl HOTO BHXITHOTO PiBHA. Lle M03BOJSIE PO3MIMPUTH MOMKIMBOCTI TaKOTO BIUIMBY JJIS
JIarHOCTHKH Ta KOPEKIIii CTaHy OpraHi3my.
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Action of memantine on time characteristics of sensory-motor responses in rats
Gorbachenko V.A.Y, Kruchenko zh.}, Tyshchenko Y.M.%, Vrublevsky S.V.%, Lukyanetz E.A.*

'Department of Biophysics of lon Channels, Bogomoletz Institute of Physiology, NASU, Kyiv, Ukraine,
GorbachenkoVasyl@ukr.net, elena@biph.kiev.ua.

It is known that Alzheimer's disease (AD) causes almost half of the cases of dementia,
relating to neurodegenerative diseases. It is characterized by memory loss, weakening of cognitive
abilities and serious changes in the dynamics of long-term behaviour. AD is accompanied by
hippocampus-dependent disorders of learning and memory related to violation of synaptic density,
as well as increased levels of beta-amyloid in brain. Memantine, which is an NMDA receptor
antagonist, is used for the treatment of AD. The aim of our studies was to determine the effect of
memantine on time characteristics of sensory-motor responses (SMR) in rats. Temporal features of
motor phenomena of rats in the performance of food operant conditioned reflex of obtaining food
from feeder to response on a short beep were studied. Previously, we wave shown that memantine
influence on behavioural reaction of rats such as the main forms of motor research behavior of rats
of different ages and open field, (4,5). Here we used the device and software developed by us (1) to
register the individual components of SMR, the latent period, time of motor response obtaining
food, the amount of attempts needed for this and other timing were analysed (2, 3). In our
experiments we found that memantine increased the performance of old rats and slowed down their
motor responses. Temporal characteristics of individual units of SMR are informative indicators of
the functional state of CNS. Thus, these indicators characterize the speed of information processing
in CNS and the overall level of excitability and motivation of animals. We supposed that SMR can
be used for quantitative estimation of changes in brain activity.

All experiments with animals were carried out in accordance with the rules of the national law and
the norms of bio-legislation.

1. Gorbachenko V.A .; Chereda I. C. .; Vrublevsky S.V .; Lukyanets O. O. pat. Device for determining the
temporal parameters of the food conditioned reflex. Application number: u 2015 11913, (22) Date of
application: 02.12.2015, (24) Date of validity of the right to utility model: 04/25/2016, (46) Publication of
information about the issuance of a patent: 04/25/2016, Byul No. 8, (2016).

2. Gorbachenko V., Chereda 1., Kruchenko J., Lukyanetz E.A.  Measurements of the time parameters of
conditioned food reflex in rats under memantine treatment with using of automatic registration system.
Bulletin of the Taras Shevchenko National University of Kyiv. Radio physics and electronics. Kyiv National
Taras Shevchenko University. - Kyiv: Kyiv Polytechnic University, 1 (23), 23-26, (2015).

3. V. Gorbachenko V., Chereda I., Vrublevsky S., Kruchenko J, Lukyanetz O.  Development and testing
of the experimental system for registration of food reflex in rats. Bulletin of the Taras Shevchenko National
University of Kyiv. Radiophysics and Electronics / Kyiv National Taras Shevchenko University. - Kyiv:
Kyiv Polytechnic University, 1/2 (21/22), 31-33, (2014).

4. Zh. A. Kruchenko, V. A. Gorbachenko, I. S. Chereda, and E. A. Lukyanetz . Effect of Memantine on
Motor Behavioral Phenomena in Rats of Different Ages . Neurophysiology, Vol. 45, No. 5, 2014 p. 448-
451, (2014).

5. Tyshchenko Yu. M.,. Lukyanetz E.A. Effects of Memantine on Behavioral Indices of Rats in the Open
Field. Neurophysiology, Volume 49, Issue 6, pp 453-457 (2017).
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IligroroBka TpPaHCAIOCEPHOI MOBEPXHiI ONTHYHOr0 OioceHcopa ISl eKcHpec-
inauKanii Mikpoopranizmis
Kenna O. 10.*Yuikanos B. O.l,Cmapodyﬁ Mo

'VkpaiHchka mabopartopis skocTi Ta Ge3nexn npoxykuii AITK
’Kadenpa MOJIEKYIISIpHOT GioJorii, exojorii Ta 6i00e3nexu, HamionansHuit yHiBEpCcuTeT Oiopecypcis i
IIPUPOLAOKOPUCTYBAHHS Y KpaiHU

Onruyni OloceHcOpu Ha 0a3l MOBEPXHEBOTO IUIA3MOHHOIO PE30OHAHCY € TMOTY)KHUM aHATITHIHHM
IHCTPYMEHTOM 1 aJbTepHATUBHOIO TEXHOJIOTIEI0 IIBHUAKOTO EKCIPECHOrO BHU3HAYEHHS MIKpPOOPTaHi3MIB Ta
TOKCHHIB.

MeTtoto Haimoi poOOTH OyJi0 pO3pOOMTH METOMHMKY eKchpec-iHmukarii P. aeruginosa meromoM
TIOBEPXHEBOTO IUIA3MOHHOTO PE30HAHCY B MOJIETIbHUX po34YMHAX. JJisi MOKpaleHHs: Yy TJIMBOCTI 1 CTaOLIbHOCTI
pe3yNbTaTiB BUMIPIOBaHb OyJI0 TIPOBEICHO Psil AOCHILKEHb MO0 Momuikaiii MOBepXHI TpaHCIrOcepa 3a
JIOTTOMOTOFO TIOJTIeTIEKTPOJIITIB Ta 6Ky A Staphylococcus aureus.

Marepianom ISl JOCTIDKeHb Oy BHCOKOCHEIM(iuHi cupoBaTtkk mpotd P. aeruginosa (mram P.
aeruginosa ATCC 9027), orpumaHi IUTIXOM iMyHi3allil TBApHH-JOHOPIB (B HAILIOMY BHIIAJIKy KPOJIiB), aHTUTEH
eranonHuii mraMm ATCC Ne 9027, oneprkanuii 13 JlepskaBHOrO HayKOBO-KOHTPOJIBHOTO IHCTUTYTY O10T€XHOJIOTIT
1 mrramiB MikpooprasizmiB (M. KuiB) Ta aHamiTiaHui nipriaz imyHoceHcop «I LmasmoH-Spr-4My, po3po0iieHuii B
IncturyTi ¢iduku HamiBripoBimaukiB HAH VYikpainm». Crekrpockomisi TTITP mpoBoauThcs B KoHDirypartii
Kperumana 3 Bukopuctanusim He-Ne mazepa 3 A = 632,8 HM 5K JpKepena cBiTia, ToHiomeTpa [-5M, ckiistHOT
npr3mu Ta poromiony (D] 263). JLiist 3a0e3medeHHsT ONTHYHOTO KOHTAKTY MK IPU3MOIO 1 METAJICBOFO TUTiBKOIO,
HAHECCHOIO Ha CKIITHY TIOBEPXHIO, BHKOPHUCTOBYBAJIH IMEPCiiiHY piuHY (3 KoedirieHToM 3aioMiieH s n = 1,62).
3a [omoMoror OlOCEHCOpY PpEeeCTpyBaji B3A€MOIII0 AHTHI€H-AHTUTLIO B peXuMi peaibHoro uacy. Ha
T ITOTOBJIEHY TOBEPXHIO TPAHCIIOCEpa HAHOCKIIM PO3YHMH AHTHTL, @ MICIS POMUBKH (Di310JIOTTYHIM PO3UMHOM
- CYCHEH3i0 KJITHH 3 BiJNOBITHOO KOHIICHTpaltiero (Bix 10 ki1 B 1 M1 1 Ha mopsiiku Oubine). Yac ekcro3uirii
KO’KHOTO PO3YKHY CTaHOBUB Bif 5 10 10 xBrutvH 3a Temneparypu 25° C, OCKUTbKH Hajiajli 3MiHa PE30HAHCHOTO
KyTa He criocTepiraiacs. Ha koskHoMy etarti pomuBany koMipka 0,9 % ¢i3i010riaHIM PO3UHHOM.

UyTImBicTs BiAryKy 3Haxommiack B Mexax 10'—10° kr/em®, tomi, sk uyrmusicTs iHmmX MeTomuk
nonepeHL0i 00pOOKH TpaHcarOcepa cTaHoBuTh Bif 10% Kkm/cv®. UyTmuBicTs GioceHCOpa 3 BHKOPHMCTAHHSM
MOHOIIAPY aHTUTLN, chOPMOBAHOIO HA HEBKPHTIH MOBEPXHi 3010Ta cTanoBwia Bix 1000 k./cm®. BusHaueHo,
mo ceHcuoOimzamis Ig G P. aeruginosa Ha moBepxHi iy 0iOCEHCOPY Ha OCHOBI TOBEPXHEBOTO IIA3MOHHOTO
PE30HAHCY 3a JOTIOMOT'OI0 JIOAEKaHTIONy a00 MOJIENEKTPOITY ToJTianiaMiHy T1IpOXJIOPUITY € CTabUILHOIO B Yaci
Ta HE PYWHYETBCS i1 Yac TIPOMUBAHHS BUMIPIOBATHLHOT KOMIPKH 3a0yhepeHrM (i3ioNoridHIM pO3YUHOM (PHC.
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Puc. 1. Biaryk iMyHOCEHCOpa Ha BHECEHHS PO3YMHY aHTHreHy 710 P. aeruginosa B koxuenTpaii 10 k1./cm® mpu
BUKOPHMCTAHHI PI3HUX BapiaHTIB YyTJIMBOI MOBEPXHI MOBEPXHI: 1 — HEBKpPHUTE 30JI0TO; 2 — JAOJCKAHTION; 3 —
30J10TO, BKPHTE II1apOM TOTiaiaMiH TAPOXIIoOpH + OUIoK A; 4 — cynbdar 1eKCTpaHy

JlocmimKeH s TIPOIEMOHCTPYBaITH, 1110 B 9 3 10 TecToBHX mociimpKeHb P. aeruginosa 6ys10 BUSIBIICHO B
womuenTparti 10'-10° ki1./cM>, a 11 OTpHMAHHS BIPOTiTHUX Pe3yIIbTATIB BAPTO BUKOPHCTOBYBATH MOTH(IKALLIFO
TOBEpXHI 0IOCEHCOpa HAa OCHOBI TIOBEPXHEBOTO TUIA3MOHHOTO PE30HAHCY 3a JIOTIOMOTOI0 TOJaiiaMiHy
rigpoxsopuy (20 HI/MIT) 1 Opi€HTAIIil aHTHTLI 3a JoroMororo Oiky A S. aureus (Sigma-Aldrich).

VHiBepcasibHOIO  MOM(IKAIEI0 POOOYOi  MOBEPXHI TpaHCAKOCEpa IMyHOCEHCOpa Ha  OCHOBI
TIOBEPXHEBOTO TIA3MOHHOTO PE30HAHCY BU3HAYECHO BUKOPHUCTAHHSI TIOJANIiaMiHy TiIPOXJIOPHTY 1 CEHCHOLTI3aITis
AHTHTLI 3a lorioMororo Ouky A Staphylococcus aureus.
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Polymer-based hybrid nanocomposites for antitumor therapy: fundamental
aspects of synthesis and characterization
Kutsevol N.V.!, Naumenko A.P.}, Harahuts Yu.l.}, Martynuyk V.S.}, Chekhun V.F.?
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The goal of this work was to create and study hybrid nanocarriers based on new
biocompatible star-like copolymers (uncharged, pH-sensitive and thermosensitive) for
photodynamic and drug anticancer therapy.

Polymer nanocarrier: Copolymers consisted of Dextran core and grafted Polyacrylamide
(uncharged and in anionic form) or thermosensitive Poly-N-iso-Propylacrylamide (PNIPAM) arms.
Polymers were characterized by using Dynamic, Static light scattering and Size-exclusion
chromatography. It was shown the possibility to control the internal molecular structure of star-like
copolymers.  Dual nanosystems:  Polymer/Au, Polymer/Ag, and Polymer/Cisplatin,
Polymer/Doxorubicin (Dox) were synthesized and characterized by TEM, Zeta-Sizer, UV-Vis
spectroscopy. Nanosystems biological activity was tested. All nanosystems were stable in time. The
effect of laser illumination on aqueous solutions of star-like Dextran-graft-Polyacrylamide
copolymer with incorporated gold nanoparticles was studied by holographic interferometry
technique. An unusual effect of the localization of the radiation heating of the solution volume in
the region of the laser beam passage was observed. It effect can be used for thermal anticancer
therapy. Polymer Dextran-graft-Polyacrylamide (in anionic form) loaded with antitumor drug
cisplatin revealed dose-dependent decrease in viability of chronic myelogenous leukemia and
histiocytic lymphoma cells. In the case of nanosystem Dextran-PNIPAM/Dox the incubation with
HeLa cells reveals the fact that Dextran-graft-PNIPAM copolymer acts as the Dox molecules
transporter into cells, actively releasing them to the intracellular space at physiological temperature.
For nanosystem Dextran-graft-PNIPAM/photosensitizer photophysical properties of the copolymer
complexes with several Chlorin e6 derivatives as function of temperature have been studied. It was
shown that the applicability of PNIPAM as smart drug-delivery system is dependent strongly on the
properties of loaded photosensitizer.Trial nanosystems: Polymer/Ag/Cisplatin, Polymer/Au/Chlorin
e6 were prepared and studied. When the copolymers were conjugated to both nanosilver and
Cisplatin, such a nanosystems displayed less cytotoxic effect compared to Polymer/Cisplatin
system. The aggregation process was registered in trial nanosystems, that cause the decreasing of
antitumor efficiency.

Polymers Dextran-graft-Polyacrylamide (uncharged and in anionic form) were loaded with

Au nanoparticles and Chlorin e6, then, tested for photodynamic antitumor therapy on malignant cell
line MT-4. The nanocomposite photosensitizer synthesized in anionic polymer was more efficient
and demonstrated twofold increase of photodynamic efficacy compared to the free photosensitizer.
Significant antitumor photodynamic activity of the nanocomposite photosensitizer was confirmed in
experiments on photodynamic therapy of Lewis lung carcinoma, transplanted into laboratory mice,
that warrants the photosensitizer prospective preclinical studies [1].
Acknowledgement: Publications are based on the research provided by support in part by the grant
of the State Fund For Fundamental Research (project ®76/64-2017) and the grant of the
Department of Targeted Training of Taras Shevchenko National University of Kyiv at National
Academy of Sciences of Ukraine, project 28®.

1. Kutsevol N., Naumenko A., Harahuts Yu. et al. (2018) New hybrid composites for photodynamic therapy:
synthesis, characterization and biological study. Appl Nanosci https://doi.org/10.1007/s13204-018-0768-y
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Influence of synaptic excitation intensity and temperature on activity of CA3
hippocampal pyramidal neurons: a simulation study

Kaspirzhnyi A.V.*

! State Establishment "Dnipropetrovsk Medical Academy of Health Ministry of Ukraine", 9, Volodymyr
Vernadsky str. Dnipro, 49044, Ukraine, E-mail: kaspirzhny@gmail.com

Hippocampal pyramidal neurons have large dendritic branching, which accounts up to 90%
of the total membrane surface and input synaptic contacts. The membrane of dendrites besides
passive electrical conductivity also contains active mechanisms, and for dendrites of large neurons,
a stochastically ramified form is characteristic. This makes dendrites a nonlinear and stochastic
system that can generate its own electric activity. An axial current that flows from dendrites to the
soma regulates the generation of the output signal of the neuron. The elucidation of the biophysical
mechanisms of relations between complex geometry and nonlinear properties of dendrites and
forming of the output signals of neurons is a topical problem of neuroscience and the computer
simulation is a popular tool for its solution. The purpose of this work was to define how the
discharge patterns of action potentials (APs) of hippocampal pyramidal neurons depend on the
intensity of activation of excitatory synaptic inputs distributed over the dendrites and temperature.
Our interest in the temperature dependence of the patterns is motivated by the use of therapeutic
hypothermia for treatment of drug-resistant epileptiform activity, of which the foci are often
localized in the hippocampus.

Investigations were performed in the NEURON software environment on a model of CA3
hippocampal pyramidal neuron [1] from the open database modelDB (reference number 101629).
The reconstructed dendritic arborization of the neuron contained voltage-dependent ion channels,
which conducted inactivating sodium current, calcium currents of N-, L- and T-types, potassium
currents of four types, calcium-dependent potassium currents of K¢ and Katp types, non-specific
cationic h-type current activated by hyperpolarization, and voltage independent passive leak current
and synaptic current. The model also took into account the dynamics of intracellular calcium
concentration.

Our previous studies [2, 3] showed that a single isolated segment of the dendritic membrane
bearing the above described properties at low, high and intermediate intensities of constant synaptic
excitation generated, respectively, a stable low or high level depolarization, or regular oscillations
of the membrane potential — the dendritic spikes, and that switching between those activity modes
could be achieved by application of external current, similar to the axial coupling current between
segments of extending dendrite. In the present study, the CA3 neuron model generated patterns of
APs, which, depending on the synaptic intensity, were characterized by the presence of periodically
repeating single APs or their groups of different complexity, or were stochastic. Using the auto-
correlation analysis of these patterns, an original criterion for their regularity (ordering) was
derived. It was found that decrease in temperature from normal body level to the values
characteristic of the systemic therapeutic hypothermia led to the expansion of the range of synaptic
excitation intensities, in which the initial discharge was irregular, stochastic. The latter
circumstance can be regarded as a factor contributing to the desynchronization of activity in the
network of the hippocampal neurons and, therefore, suppression of the epileptiform activity.

1. Hemond, P. et al. (2008) Distinct classes of pyramidal cells exhibit mutually exclusive firing patterns in
hippocampal area CA3b. Hippocampus, 18(4), 411-424.

2. Kaspirzhnyi A.V. (2017) Local oscillatory properties of the dendritic membrane of hippocampal
pyramidal neurons: a simulation study. Neurophysiology, 49(3), 178-182.

3. Kaspirzhnyi A.V. (2018) Conditions of switching between local electric activity modes in the dendritic
membrane of hippocampal pyramidal neurons: a simulation study. Neurophysiology, 50(3), 152-158.
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AHOMAaJIbHI 3MiHM MOKA3HUKA 3aJI0MJIeHHSI 30,1b AU MiJl BIVIMBOM JIa3€PHOI0 Ta
HBY BunpomMiHiOBaHHS

T'apazyy 10.1., /lasuoenxo M.O., /lasuoenxo 1.1., Kyyeeon H.B., Mapmuniox B.C.,
Moxpuncoka O.B., Ilagnos B.O.

KuiBchbkuii HarlioHa pHUI yHiBepcuTeT iMeHi Tapaca IlleBuenka, e-mail ndav@univ.kiev.ua

Bimomo, mo rimeprepmisi Moke OyTH BHKOPHCTAaHA SK OJWH 3 CIOCOOIB JIIKYBaHHS paKy.
Iness - BOMTHM KIITHHU BHCOKOIO TemIieparypor. Jlxepena Termuia MOXYTh OyTH Di3HHMH:
MIKpOXBMJIl, PaJiOXBUII, YJIbTPAa3BYKOBI XBHIII, Jla3epHEe BUIIPOMiHIOBaHHSA. Hamu nocinimxeHo
BIUIMB JIa3epHOro BurnpoMiHioBaHHs (650 um) Ta HBY BunpominioBanus (40 I'T1) Ha mokasHHK
3ajJoMJIeHHs (N) BOJHUX PO3YMHIB KOIOJIMEpY JAEKCTpaH-TpaHCILIaHTaT-nomakpuiaminy (D-g-
PAA) Ta iioro moaudikaiiii 3 HaHouactoukamu 30j0T1a (Au/D-g-PAA). JlocmipKkeHHs MPOBECHI 3
BUKOPUCTaHHSAM MeToJa rosorpadiuyHoi iHTtepdepomerpii. BusBiaeHi aHomanbHi epeKTH 3MiHU
noKa3HHUKa 3ajoMiieHHs (An) mig 4ac (tiy) aii ompomiHeHHs, 1o AJs MPHKIaAa BiJOOpa)KeHO Ha
cepii pororpadiii inTepheporpam KIOBETH 3 PO3YNHAMH.

tirr = 2 C tirr = 4 C tirr = 11 C tirr = 15 C
Cepis I: Onpominenns pozunny H,O + Au/D-g-PAA nazepom 3 Air = 650 HM B LIEHTp KIOBETH.

H20; H.0 + D-g-PAA; H,O + Au/D-g-PAA
tirr = 20 C
Cepis II: Onmpominenns HBY 3 npaBoi cTiHKK KIOBETH, B KM 3HAXOAATHCA Pi3HI POZUUHH.

XapakTepHOI0 OCOONMBICTIO WX OCHTIKEHb AN € CIOCTEepeKeHHS JoKamizamii naudysii
Teria B oOmacti Aii 30ymKkeHHS HaHO4YacTOo4oK AU. 3po0iieHO BHCHOBOK, IIO B 000X BHMAAKaX
JoKepen 30y/mkeHHs (TMOTJIMHAHHS JIa3€pHOTO  BUIIPOMIiHIOBaHHS HaHodacToukamu AU (I);
NOTJIMHAHHS  eJleKTpoMarHiTHoro BumpomiHioBanHs HBY monexkynamu Boam (II)) mornmmyra
EHEepTisl TIepelacThc B OCHOBHOMY Ha MOJICKYJsApHI konmuBaHHS D-g-PAA, a mucumariisi eHeprii
IUIIXOM HarpiBaHHA BOJAM YNOBUIbHEHA. BigHaiineHi aHoMaibHi eQEKTH MOXYTh OYTH
BUKOPUCTAHHI MPU MOAAIBIIOMY JTOCTIPKEHHI 1 BUKOPUCTAaHHI 010JI0T1YHO aKTUBHUX MOJIMEpIB 3
HaHOYACTOYKaMH OJIarOpOJHUX METaiB.
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Spectral manifestation of the small molecules interaction with metal
nanoparticles in trial nanocomposites

Naumenko A.P., Kutsevol N.V., Yeshchenko O.A., Harahuts Yu.l., Chumachenko V.A.

Taras Shevchenko National University of Kyiv, Volodymyrska, 64/13, Kyiv 01601, Ukraine.
ap_naumenko@ukr.net

Cancer remains a major healthcare problem in the world despite strong research efforts
towards tackling the disease. The nanomedicine seems is the promising approach in designing the
cancer therapies mainly because nanosystems for drug delivery have likelihood to increase
circulation half-life of the drug(s), improve pharmacokinetics, and reduce side. Polymer
nanocarriers can improve drug solubility, prolong systemic drug half-life, and reduce harmful side
effects. Moreover such system can deliver simultaneously two or more drugs for combination
therapy.

The goal of the present work is to study dual (Polymer/Au, Polymer/Ag, Polymer/Cisplatin,
Polymer/Berberine, Polymer/Doxorubicin (Dox) and Polymer/chlorin e6) and triple hybrid
nanosystems (Polymer/Ag/Cisplatin, Polymer/Au/chlorin e6, Polymer/Au/Dox etc) based on new
biocompatible branched star-like copolymers Dextran-graft-Polyacrylamide in non-ionic (D-g-
PAA) or anionic (Dg-PAA(PE) form and thermosensitive Poly-N-iso-Propylacrylamide (PNIPAM)
polymer for photodynamic and drug anticancer therapy. UV-Vis spectroscopy as well as
photoluminescence methods were used for characterization of these nanosystems.

Comparative analysis of the optical absorption spectra for dual (Polymer/MeNPs,
Polymer/SMs) and trial (Polymer/MeNPs/SMs, Polymer/MeNPs/Photosensitizer) nanosystems
allowed to conclude: i) both types of polymer matrices do not absorb in the range 300-800 nm; ii)
the contributions of components of the triple system to the absorption spectrum of nanosystems are
not additive, that testified the existence of the interaction of the small molecules (SMs) or
photosensitizer Ce6 with MeNPs; iii) the dependence of the intensity of Sore band (405 nm) of Ce6
on the AuNPs concentration for D70-g-PAA/AUNPs/Ce6 and D70-g-PAA(PE)/AuNPs/Ce6 trial
nanosystems demonstrated that the efficiency of Ce6 decreases more slowly with increasing of
AUNPs concentration for nanosystem synthesized in anionic polymer matrix in comparison with
nonionic one. It was concluded that the nanosystem D-g-PAA(PE)/AuNPs/Ce6 is more efficient
and can be used in the more wide region of the AuNPs concentration for photodynamic antitumor
therapy.

Acknowledgements: This publication is supported in part by the grant of the State Fund For
Fundamental Research (Ukraine), project ®76/64-2017 and by the grant of the Department of
Targeted Training of Taras Shevchenko National University of Kyiv at National Academy of
Sciences of Ukraine, project 28®.
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Hybrid hydrogels based on polyacrylamide: promising advanced materials for
biomedical applications
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Hybrid hydrogels based on Polyacrylamide (PAA) were prepared by using N,N’-methylene-
bis-acrylamide as cross-linker during radical polymerization of two component Dextran/Acrylamide
system. Our previous research has shown that star-like Dextran-graft —Polyacrylamide copolymers
(D-g-PAA) have advantages in comparison with linear Polyacrylamide as matrices for nanosystems
preparation and as nano carrier for drug delivery to tumor cells[1]. It deals with peculiarities of its
internal structure which can be regulated in the synthesis process. We used this idea for preparation
of hydrogels of various structure by adding of cross linker during synthesis of D-g-PAA
copolymers.

Hydrogeles for biomedical application should have high swelling ability, regulated pH and
can be loaded by some drugs. It was found that the swelling capacity of D-g-PAA hydrogels
depends on crosslinker concentration as well as Dextran component presence. FT-IR, TGA and
DSC studies of hybrid polyacryamide hydrogels were carried out to analyse its structure.

Hydrogels were tested as wound dressings. Optical transparency of hydrogeles allowed to
control the healing processes without removing the bandage and timely react by using needed care.
Proposed hydrogels could keep proper moisture balance and a programmed acid-alkaline
equilibrium on the wound surface. It was found, that hydrogels replaced the damaged skin and
evenly protected the granulation tissue from mechanical damage and other negative environmental
factors. The hydrogeles didn't allow microorganisms to pass through the dressing, that prevented
secondary infection of the wound. It was proved that use of proposed hydrogeles as wound dressing
accelerated the rate of epithelization, reduced the intensity of contraction of the wound, prevented
abnormal proliferation and differentiation of fibroblasts and the formation of hypertrophic and
colloidal scars.

1 Kutsevol, N.V., Chumachenko, V.A., Rawiso, M., Shkodich, V.F., Stoyanov, O.V. (2015) J. Struct.
Chem.,56(5), 1016.
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Pregnancy disorders posses a tremendous threat not only to life, health and well-being of
expecting mother, but also to successful implantation, carriage and development of her upcoming
child. Unfortunately, a vast selections of these disorders rely on metabolic-dependent dysfunction in
triune metabolic system: mother, placenta & fetus [1]. Fortunately, these metabolic fluctuations and
nutrition-dependent pathological tendencies can be assessed, estimated and tracked by proposed
virtual metabolic simulation right after measuring patient’s recent metabolic profile [2]. Together
with precisely conducted laboratory experiments and further data verification, open-access peer-to-
peer reviewed online databases (i.e. www.brenda-enzymes.info, www.ebi.ac.uk/biomodels) bring us
a possibility of merging first-hand laboratory-assessed cellular physiology with already collected
data within complex metabolic reconstruction and single cell simulation in silico. Trophoblast
pathways simulation was performed in open-source software COPASI (Complex Pathway
Simulator) with special attention brought to methionine cycle, folate-dependent reactions, purine
synthesis and transsulfuration pathways.

Homocysteine was introduced as a key factor of trophoblast metabolic failure and a potent
methylation inhibitor [3]. Metabolic modelling assessment and in vitro verification relied on the
conducted experiment, which involved cell culture techniques, sample preparation, high
performance liquid chromatography, paired with mass spectrometry. Both human placental explants
from first and last pregnancy trimesters were used during cell culture stage. MCF-7 cell line was
used as a follow-up experiment for concentration control and calibration. Further details on sample
preparation and cell-culture techniques are provided in the following publication [4].

According to the model, increase of homocysteine concentration in trophoblasts causes
gradual decline in purine synthesis, affects velocities of methyltransferases, handicaps methylation
processes and overall leads to metabolic imbalance, which was inspected experimentally.

This study was carried out according to the Declaration of Helsinki. The ethics committee of the
Institute of Molecular Biology and Genetics of the National Academy of Sciences of Ukraine (Kyiv)
approved the study protocol and the use of human tissues.

1. S.C. Kalhan. (2016) One carbon metabolism in pregnancy: Impact on maternal, fetal and neonatal health,
Mol. Cell. Endocrinol. 435 48-60.

2. A. Mardinoglu and J. Nielsen. (2012) Systems medicine and metabolic modelling, J. Intern. Med., 271,
142-154.

3. O.P. Martseniuk, K.L. Romanets, M.I. Obolenska, B. Huppertz. (2009) Effect of homocysteine on the
structure and functions of human placenta trophoblasts, Ukr. Biochem. J., 81, 40-9.

4. R. Rodriguez, O. Vakulenko, S. Ralchenko, A. Kostiuk, L. Porublyova, I. Konovets, I. Voronina, and M.
Obolenska. (2017) Quantification of S-adenosylmethionine and S-adenosylhomocysteine in human placenta
and placental explants under homocysteine treatment, Int. J. Mass Spectrom., 421, 279-284.
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BusiBjieHHsI MeXaHOYYTJIMBHMX KaHAJIB Ta BHBYEHHS MOXJIMBOI PpoJi B
aKTHBaWlii CKOPOYEHHSI OJHO- TA MYJbTHUKJITHHHUX npenapartis I'M cedoBoro
MixXypa Ta MaTKH ILypa

Hacioan JI.C.Y, Comxic A.B.", Juckina FO.B.%, L]yzopka O.M?

'Biin HepBoBo-M 5130801 (izionorii [ucturyry dizionorii im. 0O.0. Boromonsis, e-mail
1602lilit@gmail.com, anyak@biph.kiev.ua

?JIaGoparopist MOJIEKYIIIpHOI (hapmakoJorii Ta 6i0¢hi3iku KITTHHHOI cCHTHANI3aIT Bigaimy HepBOBO-M S30B0O1
¢iziomorii I® im. O.0. boromonsis, e-mail ydiskina@gmail.com, tsugorka@gmail.com

OcTaHHi POKU O3HAMEHYBAJIUCS BIIKPUTTSIM MPHUHIIMIIOBO HOBUX THUIIIB 10HHMX KaHAIIB 3
HEKJIaCHYHMMHU MeXaHI3MaMH KepyBaHHS, Tepll 3a BCEe TAKUMHU SK 3MIHH TeMIepaTypu Ta
MeXaHiuHe HanpykeHHs. MexanoaktuBoBaHi kaHaim poauau PIEZO — PIEZO1 i PIEZO2 3anyueni
y PEryJsAIil0 CKOPOTIMBOI aKTUBHOCTI TiazeHbkux M's3iB (I'M) cedocTtaTeBOi cuCTeMH, SKi, 5K
BiJIOMO, BiJI3HAYAIOTHCS 3HAYHOIO YYTJIMBICTIO IO TEPMIYHUX 1 MEXaHIYHUX MOJPa3HUKIB. B Hammx
JTOCTIIPKEHHAX MU TPOBOJMJIM EKCIEPUMEHTH Ha CMYXKKax CTIHKH cedoBoro mixypa (CM) Ta
nooguHokux kiaitmHax M CM i1 markm. Cmyxka crinkd CM MexaHi4HO Oyiia posnijieHa Ha
ypoTeniid Ta M’si30Bui map. Ha cborogHi Bxe AOBENEHO, IO YPOTENiid € He TUIbKU MMaCUBHUM
Oap'epom, ane ¥ Oepe ydyacTb y BHSABICHHI «BXITHUX» (DI3MUHUX Ta XIMIYHUX IMOJPA3HHKIB, SKi
HAJIXOJATH 13 Pi3HUX pKepen [2, 3, 4]. MeToro ekcriepuMeHTIiB Oyiio moKa3aTH HasBHICTh €KCIpecil
KIITHHAX MioMmeTpiss Matku. J[ns mporo Hamu OyB BHKOPHCTAaHHI METOJ JIA3€PHOI CKaHYHYOl
koH(poxkansHOi Mikpockomii LSM 5 PASCAL (Carl Zeiss, Jena, Germany) 3 ¢yopeciieHTHIM
0apBHMKOM BHYTPIIIHBOKIITHHHOTO Kajbiito Fluo-4AM (Molecular probes, Invitrogen), ockinbku
Oyno mokazaHo[1,5], 1m0 yHiBepcalbHUM ITYCKOBMM MEXaHI3MOM aKTHBallli CKOPOUYEHHS TJIaJKHUX
M's131B € 3MiHa KOHLIEHTpaLli BHYTPIIIHbOKIITHHHOTO Ca’",

Pe3ynpTat Hamoro JOCHIJDKEHHS NEPEeKOHJIMBO CBiUaTh IMPO HAsBHICTb e€KcIpecii B
3pa3kax, OCKUIbKM MEXaHIYHE HaTUCKaHHS CMY>KKH TKaHHUHHU 3 KpokoM 50 MkM koxH1 30c B310BXk
Bcei TOBUIMHM CM CKISHOIO MIMETKOI JiaMeTpoM | MM HOpU3BOAMIO 10 peecTpamii 3MiH
KaJIbI1€BOTO CUTHaNY. A B ociigax Ha nooauHokux I'MK matku (n=5) ta netpysopa (n=10) mypa
croctepiranach BiATBOproBaHa akTuBalis PIEZO-kananiB Ta BHXiJ KambIlito 3 nemo. Hapaszi mu
IPOJOBKYEMO BHMBYATH JETalbHI MEXaHI3MU aKTHBalli IMX KaHAJIIB Ta iX MOXIUBY pOJb Yy
(GyHKLIOHYBaHHI JOCII)KYBaHUX OPTraHiB B HOPMI Ta MpH MaTOJIOTi].

Po6ora Bukonyethcs B pamkax (inancyBanHs HAH Ykpainu, a Takox LlinboBux nporpam "I'enom"
ta "biorexHooris".

Bci excnepumenmu na meapunux npo8oOUIUCH 3 OOMPUMAHHAM BUMO2 YUHHO2O 3AKOHOOABCMEA Md
HOpM Oioemuku

1. Lciria L. [et al.] (2011) Functional, morphological and molecular characterization of bladder dysfunction:
evidence of a role for L-type voltage-operated Ca** channels. Br. J. Pharmacol.163, 6,1276- 1288.

2. Apodaca G. (2004) The uroepithelium: not jast a passive barrier. Traffic., 3,117-128.

3. Birder L. (2003) Urothelial signaling. Physiol. Rev., 93, 653 - 680.

4. Khandelwal P. [et al.] (2009) Cell biology and physiology of the uroepithelium . Am. J. Physiol. Renal.
Physiol. 297, 6,1477-1501.

5. W. Yu, W. G. Hill, G. Apodaca [et al.] (2011) Expression and distribution of transient receptor potential
(TRP) channels in bladder epithelium. Am. J. Physiol. Renal Physiol.300, 1, 49 - 59.
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PO3A1JI 5. MEANYHA TA BIOJIOI'TYHA
IHOOPMATHUKA

Screening for potential targets of certain n,n-chelates in human cancer cells

Tymchyshyn V.B.#, Shelest D.V.2, Biluk A.A.2, Garmanchuk L.V.%®, Nehelia A.0.%, Borovyk P.V.?,
Repich H.H.3, Orysyk S.1.%, Vakal S.Y.*

1Bogolyubov Institute for Theoretical Physics, NAS of Ukraine, ’Educational and Scientific Centre “Institute
of Biology,” *V.1. Vernadskii Institute of General and Inorganic Chemistry, NAS of Ukraine, “The Affiliated
Eye Hospital, Wenzhou Medical University, Wenzhou, China
Ayu.binkukoku@gmail.com, ®liudmyla_garmanchuk@ukr.net

Motivation and importance. In current contribution we consider certain n,n-chelates of Pd
(1), Pt (I1) [1] and search for their possible protein targets in human cancer cell. This research was
motivated by experimentally measured large difference in proapoptotic properties of mentioned
complexes [1] — considered substances are chemically similar to cisplatin and presumably should
work by the same biochemical mechanism that suggests no reason for this kind of behavior. Our
assumption was that organic part of the chelates interferes with a cancer-associated protein thus
impairing biochemical pathways crucial for cancer cell survival. We performed in silico screening
for possible target proteins, found the one that matches “proapoptotic pattern” (comparing any of
the complexes, simulation predicts higher ligand-receptor interaction energy for the one causing
more cells to undergo apoptosis). A biochemical model was proposed to explain this phenomenon.
Obtained results and proposed model may be valuable for current research in chemotherapy,
provoking new ideas on how to overcome multi-drug resistance in cancer cells.

Methods. We used inverse virtual screening to outline possible candidates for receptors and
molecular docking to analyze chelate-protein interaction for the most promising candidates.

Results. We screened through the base of cancer associated proteins [2] and proteins
associated with metabolic detoxification (expected to be responsible for drug-resistance). We
selected top-scored proteins that are expected to have the highest value of binding free energy and
explored chelate-protein interaction by means of molecular docking. It seems, that the only protein
following experimentally discovered “proapoptotic pattern” [1] is GGT-1 (Gamma-Glutamyl
Transferase 1). Basing on this result we propose following biochemical mechanism — organic part
of the complexes inhibits GGT-1 that is a crucial part of cancer cell's detox system. This allows
complexes to withstand multi-drug resistance and manifests as a higher proapoptotic activity.
Basing on these results we proposed modification to complexes that may make them more resistant
to cancer cell's detox activities.

Conclusion. Our results suggest that it may be beneficial to search for chemotherapeutics
among GGT-1 inhibitors or modify known drugs to endow them with this ability, since it may make
them withstand the multi-drug resistance in cancer cells.

1. Repich, H.H., Orysyk, V.V., Palchykovska, L.G., Orysyk, S.I., Zborovskii, Y.L., Vasylchenko, O.V.,
Storozhuk, O.V., Biluk, A.A., Nikulina, V.V., Garmanchuk, L.V. and Pekhnyo, V.l., 2017. Synthesis,
spectral characterization of novel Pd (II), Pt (II) m-coordination compounds based on N-allylthioureas.
Cytotoxic properties and DNA binding ability. Journal of inorganic biochemistry, 168, pp.98-106.

2. Lauro, G., Romano, A., Riccio, R. and Bifulco, G., 2011. Inverse virtual screening of antitumor targets:
pilot study on a small database of natural bioactive compounds. Journal of natural products, 74(6), pp.1401-
1407.
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Correlation decay analysis of TRPMS8 single-channel activity
Zholos A.V., Ogloblya O.V.

Taras Shevchenko National University of Kyiv, Kyiv, Ukraine, a.zholos@univ.net.ua;
olexandr.ogloblya@gmail.com

Temperature-sensitive transient receptor potential (TRP) channels play important roles in
cellular signalling via altering membrane potential and calcium influx in response to changes in
temperature and other stimuli of chemical nature (Venkatachalam and Montell 2007). TRPM8 ion
channels have been intensively investigated as main cold neurosensors but they can also be
activated by membrane depolarisation, calcium store depletion and by some lipids and other
ligands, which induce cold sensation, such as menthol and icilin. Despite recent progress in
studying these channels mechanisms of their activation still remain debatable. We have previously
postulated a 7-state gating model of TRPM8 based on the analysis of single-channel activity
(Fernandez et al. 2011). We now propose novel approach for single-ion channels analysis to
elucidate correlation decay effects. One of the major benefits of our approach is that it can be used
as a quick and robust test owing to its simplicity and fast numerical realisation. The idea of our
analysis is to study the difference of the distribution functions describing experimental data and that
predicted for the case of the absence of correlations between closed and open dwell times.

Human TRPM8 channel proteins were stably expressed in HEK293 cells grown under
culture conditions and recorded using the cell-attached configuration of the patch-clamp techniques.
Channels were activated at room temperature (20-23°C).

We have developed a novel mathematical approach for analysis of correlation between open
and closed dwell times, using which we show strong correlation between durations of adjacent
channel states in TRPMS8 activity, which is present both at 20°C and 30°C. Namely, we have
considered three possible events A,B,E. If sequential difference of open and closed states satisfies:

1) 7, —z; >t, denote this as A-state; 2) 7, —z;' <-t, denote this as B-state; 3) -t <7z, -7 <t,
denote this as E-state. Here z; and z;' are durations of closed and open states of n pairs with index
n counting from the first pair (n = 1). The distribution functions of such events (F, (t), F;(t)) for the

simple possible model with only one closed and one open conformation state have especially simple
form:

_ /11 A _ /12 M
RO= g RO

where 1,, 4, - density of transition from first and second state respectively. These dependences on

the logarithmic scale can be depicted as a straight line. As our computer simulations show for the
systems with models having correlation(s), these dependences have more complex form revealing
complex nature of correlations in such systems. Moreover, temperature increase apparently causes
even stronger correlations between durations of adjacent channel kinetic states.

1. Fernandez, J.A., Skryma, R., Bidaux, G., Magleby, K.L., Scholfield, C.N., McGeown, J.G., Prevarskaya,
N. & Zholos, AV. (2011) Voltage- and cold-dependent gating of single TRPMS8 ion channels.
J. Gen. Physiol., 137, (2) 173-195.

2. Venkatachalam, K. & Montell, C. (2007) TRP channels. Annu. Rev. Biochem., 76, 387-417.
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MoneaoBanHss  npoctopoBoi  crpykrypu I['AMKg  penmenrTopa, idoro
MOJIEKYJISIPHUM JOKIHT Ta MOJIEKYJIsIPHA IMHAMIiKa 3 0aKJI0(peHoM

Haymenko A.Ml, Llanoean JZMZ, Jlasuooscoxa T.J1. 1, Hunopxko O.1O. 1, Lumbanok O.B.l,
Boumewenxo 1.C. 1, Cazau B.®.?

"[HCTHTYT BHCOKHX TexHoNoriii KHiBCHKOro HamioHanpHOro yHiBepcutery imeni Tapaca IlleBueHka,
ganna.naumenko@gmail.com
2IHCTI/ITyT ¢izionorii im. O.O.boromoneiis HAH Ykpainn, shapoval@biph.kiev.ua

JUis  nocmiJKeHHs Meplioi JaHKW akTHBalli CHUTHAJIBHOIO Kackagy MeTaOoTpOITHOro
peuentopa 'AMKg aronictoMm 0akiaoeHOM 3 BHUKOPHCTAaHHSIM O010iH(POPMATUYHUX IHCTPYMEHTIB
IPOBE/IEHO PEKOHCTPYKIII0 MPOCTOPOBOI CTPYKTYPHU AAHOTO pPELENTOpa LUIAXOM IOCTaIiHOIO
MO/ICITFOBAHHS OKPEMHUX YacTUH HOro cy0oauHMIb. Takox 3a JOMOMOTOI0 METOIIB MOJIEKYJISIPHOTO
JOKIHTY Ta MOJICKYJISIPHOI IMHAMIKH 3/1IICHEHO IMOIIYK Ta aHalli3 CalTiB 3B’s3yBaHHs Oakiodeny 3
EKCTPAICIIOSIPHOI0 YacTHHOIO cyOoauuuIli 'AMKg|,.

OpepxkaHi HaMHM EKCTPALENIOSAPHI MOAYJl KOXHOI 3 cyboaunHuup peuentopa I'”AMKp
CKJIaJIal0ThCsl 3 IBOX JIOMEHIB Ta MICTATh [-€IEMEHTH, 110 MOCIiJOBHO YEPrylOThCs 3 O-CIIpaJIIMU
Ta 3’€HaHi TppoMa KOpoTKuMH neTisiMu. Ha N-kinmi cybonuuumi '”AMKg;, po3TamoByroThCst 1Ba
KOMILUIEMEHTapHI OUIKOBI MOAYJi, IO CKJIAJAIOTHCS 3 HEBEIUKHX AaHTHMApaleIbHUX [3-JIHCTIB.
TpancmeMOpaHHUI MOy KOKHOT 3 CYyOOIMHUIIh PEIETITOpa MiCTUTH CiM O-CITipaJieii, MOCiT0BHO
3’€lHAHUX  EKCTPALEMIONIPHUMHU Ta  IHTPALENIONSAPHUMH IeTissMH. B pobori  Takox
PEKOHCTPYHOBAaHO MOJEINi TMPOCTOPOBOI CTPYKTYpPH IHTPALETIOISPHOTO MOIYIS pPelenTopa
['AMKpg, mo Oepe ydyacThb B YTBOPEHHI HAJACHIpaii3oBaHOi CTPYKTypU Ta BIAMOBiIae 3a
reTepoArMepH3aIio cyO0oauHuIb. Po3paxyHKH MOJEKYISpHOI TUHAMIKKM TIOBHOPO3MIPHOTO
['’AMKg-penientopa y KOMITIEKCI 3 010J0TIYHOI0O MEMOpPaHOIO MOKa3alu TeHAeHIio C-KiHIeBUX
JIOMEHIB perenTopa 10 KOMMakTu3allii mcis 18 HC nuHaMiky Ta iX HAOJIMKEHHS 10 MEMOpaHH, a
nicast 36 He MK ekcrpauemongpHumu qomeHamMu ['AMKpg; ta 'AMKg, BinOynock yTBOpeHHs
KOHTAaKTHOTO iHTepdelicy. AHalli3 pe3ylbTaTiB MOJEKYJISIPHOTO JTOKIHTY MOKa3aB, 10 KpiM caiTy
3B’SI3yBaHHS B «KJICHIHAX», Oakio(eH MOoXe 3B’S3yBaTUCh TaKOXX Yy CalTax BIJIMIHHUX BIJ
OpPTOCTEpUYHOr0. BHKOPHCTOBYIOUM METOJI MOJEKYJISPHOI JAWHAMIKM, OyJl0 BCTAHOBJIEHO [IBa
caiTu, B AKUX 0akio(eH 3 aMIHOKHCIOTaMH 3B’S3yBaBCSl CTAOUIHLHO Ta YTPUMYBABCS BIIPOJIOBXK
Bchoro yacy nuHamiku (100 He): 1e caliT B «KJICHIHAX» Ta CalT, PO3TAIIOBAaHUM Ha MPOTUIIEKHIH
CTOpOHI BiJ IIUIMHM MK AoMmeHamu LB1 ta LB2 (cailt «min kiemHsMu»). Po3paxyHku BUIBHOI
eHeprii B3aeMO/Iil JiraHay Ta peLenTtopa Jjis KOXKHOro 3 caiitiB cranoBuwin (-45,2525) k/Ix/mMoinb Ta
(-91,5005) /I»x/mMonb, BIAMOBIAHO, MO BKa3ye Ha Te, M0 B OCTaHHbOMY OakimodeH Oye
YTPUMYBATHCh OibIl CcTAaOUTBHO. BCTaHOBIEHO TakoX, IO 10 CKJIALy CAWTy «IIiJ KIICIIHAMI»
BXOJHTH 11 aMiHOKMCIIOTHUX 3aJUILKIB, CTPYKTYPOBAaHUX y TPU TPYIU: Tepllia Ipyrna aMiHOKUCIIOT:
Lys154, Prol55, His156, Cys157; apyra rpyma aminokucioT: Lys483, Thr484, Gly487; tpers
rpyna aminokucioT: GIn508, Arg511, Ala512, Ser515. [lo cknany cailTy 3B s13yBaHHS «B KIICIIHSAX)
YBIAIUIO 9 aMIHOKMCIOTHUX 3alMIIKIB. Ha BigMiHy BiJ CaliTy «IiJl KJICUIHAMU», BIH HE Ma€ YiTKOI
CTPYKTYPOBAHOCTI Ha YTpYIyBaHHS Ta HE MICTUThH MOJIAPHI 3aps/KeHI aMiHOKHUCIOTHI 3aJIHILIKH,
ajie JI0 WOoro CKJIaay BXOASTh aMIHOKHCIIOTHI 3QJIMIIKH, 110 MICTSATh apoMaTudHe Kiibie: Trpl82;
Phe319; Tyr367; Trp395. IIpoBeneHa olliHka BOJHEBUX 3B’s3KiB mo EcmiHO3i, moka3zana, mo ix
KUIBKICTh JJIsl CaliTiB 3B’s3yBaHHA Oakiiodeny 3 TAMKp penentopom sK «IiJ KICIIHAMU», TaK 1 B
«KIICIIHAX», Oyna Maiike onHakoBoo. [IpoTe cymapHa eHepris uX 3B’43KiB BiAPI3HsIACH MalkKe Y
2,5 pasu: 21.588272 kkan/mMonb — B «kJenmHsax» Ta 8.859215 kkam/Monb — «mif KICHTHIMUI.
Onepkani pe3ysibTaTH CBIIYaTh MPO T, MO0 y 3B’SI3yBaHHS OakIOPEeHY B «KIICHIHAX» 3HAUYHUN
BHECOK MalOTh BOJIHEBI 3B’SI3KH, TOJI SIK «IIiJ KJICHIHIMU» KJIIOYOBY POJb BiIITPalOTh 1HINI THUIH
3B’SA3KIB.
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MoaeloBaHHSI ~ €JIeKTPUYHOI AKTHBHOCTI Ta  KaJbLI€BOI JIUHAMIKH
rJIaJIecHbKOM’SI30BHX KJIITHH JAeTPYy30pa JIIOAMHHU

bizoyvka O.1.

KHY im. Tapaca lllepuenka, HHL] «IactutyT Giomorii Ta Meqummamy, kKadenpa 6iodizukn Ta MeamaHol
inpopmaruku, olgabigotska@knu.ua

Benuka KiTbKiCTh €KCHEPUMEHTAIBHMX 1 KIIIHIYHUX JaHWUX, BKa3ylOTh Ha 3B'SI30K MIXK
AHOMAJILHOIO eNIeKTpUYHOI0 akTuBHiCTIO ['MK Ta po3mamamu poOOTH CEUOBOro Mixypa.
He3Baxaroun Ha 11, MPUYMHHO-HACIIJIKOBUI 3B'I30K Hapaszl HeIOCTaTHHO BHBYeHHU. lle moxe
OPU3BOJUTH, 30KpPEMa, JIO HEMUHYYMX TPYAHOINIB B OI[HII HACHIJIKIB [HMX aHOMAiH.
OO6uuciroBaibHl MOAEN MOXYTh OyTH BUKOPUCTaHI JUIsl MOJOJIaHHS IIi€ BiICYyTHHOI JaHKU. B
[[bOMY BHIIQJKy MOKHA 3MIHMTH OMHC OJHOTO THUIy 1OHHHMX KaHaJiB (HANpUKIad, L0 IMITYye
MyTalilo) i oTpuMmaru mnepeadadeHHs moBeaiHku kiithH [1, 2]. Metoro nocnmimpkeHHs Oyo:
CTBOPUTU MOJINIb €JIEKTPUYHOI aKTMBHOCTI IJIaJIEHBKOM 3€BOI KJIITUHH CEYOBOIO MiXypa, sKa
Oyzne 31aTHa BiATBOpPIOBATH ii OCHOBHI €JEKTPO(i310I0TiUHI BIACTUBOCTI. 3aBJaHHS: MOPIBHATH
pe3yiabTaTH  MOJENIOBAaHHA  €JIEKTPUYHOI  aKTMBHOCTI  IJIaJICHBKOM S3€BOI  KIITHHHM 3
eKCIePUMEHTATBHUMH JTAHUMH 33T I ATBEPKSHHS ICTHHHOCTI OTPUMAaHO1 MOJIE.

B po6ori Oynu BHUKOpPUCTaHI KIHETHYHI MOJeNi HOHHHUX KaHalliB Ta TPaHCIOPTEpIB:
KaJblIi€BOTO KaHally L — Tummy, KamieBoro moteHuian 3anexHoro kanainy KV tumy, BK — xamieBoro
xanany, DR (delayed rectifier) kamiesoro xanany ta Ca** - ATdasu masmonemu (PMCA) ta Ca*” -
AT®da3a capKoI1a3MaTHYHOIO PETHKYIyMy. MojentoBaHHS IPOBOAMUIIOCH 3 BUKOPUCTAHHSIM MOBHU
nporpamyBanas Python 3.6. fIk cepemoBmie mporpamyBaHHS BHUKOPHCTOBYBAJOCH IPOTPaMHE
3abe3neueHHs Active State Komodo IDE 8. [lns ananizy, 00poOku Ta BioOpakeHHS pe3y/bTaTiB
MOJIEJIIOBaHHsI BHUKOPUCTOBYBalIMCh po3mupeHHss NumPy ta 6i0mioreka Matplotlib. Cucrema
TuQepeHIiiHIX PIBHIHb, 1110 ONMCYBaJa eNeKTPUYHY aKTUBHICTh IJIJIeHBKOM sI3€BOi KIIITHHH, Oyna
obunciena merongoM Elnmepa 3a paxyHOK iTepaiii mo 4YacoBuM mnpomixkkam. [Ipupocty dyacy
(uacoBuii kpok — dt) BemmumHO 0.025 MC Oym0o JOCTaTHBOTO Ui CTaOIIBHOCTI MOAENi Ta
3a/10BIJIbHOTO BIAXUJICHHS Bl €KCIIEPUMEHTAIBHO OTPUMAHUX JTaHUX.

Ha mozeni 6yno npoieMOHCTPOBAaHO KIHETUKY OKPEMUX 10HHUX KaHATIB y pexxuMmi ¢ikcarii
NOTEHIlia]ly Ta MHpPU 3MiHI BHYTPIIIHBOKIITUHHOT KOHIIEHTpalii 10HIB Kaublito. Takox Oyno
MOKAa3aHO 3/aTHICTh MOJIENI BCi€l KIITUHU TeHepyBaTu nooauHoki noreHmianu aii (I11), cepii T1/]
Ta reHepariiro ¢asy MIaTo y BiJNOBIJb Ha KOPOTKOYACHY CTUMYJIALIIO CTPYMOM, JIOBIOTPUBAILY
Hu3bkoaMImiTyaHy (120 mA, 500 mc) Ta noBroTpuBany BucokoaMILniTyaHy (200 mA, 500 mc)
CTUMYJISAIIIT BiIOBIIHO.

Monens Oyna 37aTHa BioOpakaTh KIHETUKY OKpEMUX WOHHHMX CTPyMiB, TI€HEpallilo
KJIITHHOI TMOTEHIaNiB [ii Ta KalbllieBy AWHAMIKY KIITHHH, 110 J00pe CHiBBIAHOCHIIOCH 3
eKCIIepUMEHTAIbHUMH JaHumMu [2, 3].

1. Rosenberg J., Byrtus M. and Stengl M., (2016) Combined model of bladder detrusor smooth muscle and
interstitial cells. Experimental Biology and Medicine, 241, 1853-1864.

2. MahapatraC., Brain K., and Manchanda R., (2018). A biophysically constrained computational model of
the action potential of mouse urinary bladder smooth muscle. PLOS ONE, 13, 1-32.

3. Sui G., Wu C. and Fry H., (2001). The electrophysiological properties of cultured and freshly isolated
detrusor smooth muscle cells. The journal of urology, 165, 627-632.
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PO311JI 6. 1A OIBUYHUX TA XIMIYHUX ®AKTOPIB
HA KUBI CUCTEMUA

MexaHO4yT/IUMBICTD IVIaJJeHbKUX MiOIUTIB JeTPy30pa 1ypa
Envamos C.1.*, Llaponos b.P. ! Comxic I'B.?, L]ycopxa O.M. ! Llyba A.M. !

"ncturyT disionorii imeni akagemixa O.0. Boromonsus HAH Vipainu, Byn. Axagemika Boromonsis 4,
m.Kuie, 01024, Ykpaina. e-mail: semenyelash@gmail.com

MexaHi4Ha YyTIHMBICTh - 1€ OJHA 3 OCHOBHUX CEHCOPHHUX MOJAIBHOCTEH Opraizmy, II0
3a0e3nevye OpIEHTYBaHHS B IPOCTOPI, BIAUYTTS BiOpalliid, JOTHKY, MPOMPIONENIii, PeryJsiiio
0araTbOX BHYTPIIIHIX TPOLECIB B OpraHi3Mi, TaKUX SK TEPEeTIKaHHS piauH, HaOpsIKud Ta
pO3TsTHEHHsT TKaHWH. 3 KiHOg 80-X pokiB (i3ionoru moyanud TOCHiIKYBaTH MOJIEKYISpHI
mexaHi3Mu MexaHouyTimBocTi. Corey Ta Hudspeth BucmoBmim Teopiro, o MOXKYTh iCHYBaTH
crierudivHi HOHHI KaHaIKM, KOTPi aKTUBYIOThHCS Y BiAMOBIh Ha MeXaHiuHe nojpa3HeHHs [1]. 3 Toro
gacy Oyno BIAKpUTO OiMbII HDK 7 pOJAMH MEXaHOYYTIMBHX WOHHUX KaHamiB. OmHuM 3
BiCLIepaJIbHUX OpPraHiB, B PEryismii poOOTH SKOTO MOKe OYTH 3alydeHa MEXaHOUYTJIHUBICTb, €
ceuoBHid Mixyp. B miteparypi icHyroTh naHi, oTpuMmani meronamu ricroximii tTa PCR, 3rigHo 3
SKUMH KiJIbKa MEXaHOUYYTJIMBUX KaHAJiB €KCIIPECOBaHi B cEY0BOMY Mixypi 1ypiB, a came Piezol ta
TRPV1 [2,3] B ypoTemniaapbHOMY IIapi, a TAKOXK, MOKIIMBO, B M'SI30BOMY (IeTpy30pi). MeToro Hamioi
pobGotu Oyino BCTAaHOBUTH (DYHKI[IOHATHPHHMH METOJaMH 3[aTHICTh JAETPYy30pa CHpUiAMAaTh
MeXaH14H1 OJIpa3HEHHS, 32 1[0 MOXKYTh OYTH BIAMOBIJATbHUMHA MEXaHOUYYTIMBI KaHAJH.

MexaHi4Hy YyTJIUBICTh BUBYAJIM HAa CMYXKKaX CEUOBOIO MiXypa IIypiB Ta Ha TJIQJAEHBKHUX
mionmtax gerpy3opa (I'MJI), i3ompoBanux komarexazor II tumy 3 Clostridium histoliticum.
CTuMyIISIif0 MEXaHOYYTIMBOCTI MPOBOIIIN TPbOMA METOJIaMH: Ha CMYXKKaX - PO3TATYBaHHSM, Ha
I'MJI - HaTHCKOM CKJISHOIO MINETKOK Ta TiApOJMHAMIYHUM THUCKOM. Pe3ynbratu QikcyBanu
KaJbIiEBOIO Bi3yamizamiero 3 (QuayopeciieHTHuM OapBuukoMm Fluo-3AM Ta patch-clamp B
KoH(pirypamii "mina kmituHa". {7 TOCHIIKEHHS YYTJIUMBOCTI J0 PO3TATHEHHS CMYXKKY MiXypa
HAaBAHTAXKYBaTU (IIyopeClleHTHHUM OapBHUKOM Ta (IKCYBaIM CMYKKY 3a OOHJBa KIHIII.
Posrsaruennst mpoBoaunu B 2 eranu, Ha 10 Ta 20% (1 ta 2 MMm). Croocrepiranu 3pocTaHHS
inTeHcuBHoCcTi (ryopecuenttii (F/F,) Ha 82%. Takox dikcyBanu (ayopeciieHTHY BiAMOBiab Ha
13ompoBaHoMy I'MJI mix wac HatuckanHs (1-5 MKM, HOYMHaIOYM 3 MOMEHTY JAOTOPKY J0
memOpanu), F/F, cranoBuiaa monanm 114%. Ha I'MJ] Takok MpoBelnH TOCITIKCHHS aKTHUBAIll
TiIPOJMHAMIYHUM TUCKOM 3 IIBUJKICTIO IIOJaul pO3YMHY B 5 MKJI/C Ta (iKCyBaju TpaHCMEMOpaHHi1
cTpymH 3a jornomororo patch-clamp. OxHak Ha 1ei THI CTUMYJISIIT BiIIOBIIb HE 3apeeCTpyBaIH.

Otpumani JaHi MIATBEP/PKYIOTh pOJb  M'S30BOr0  IAapy CEYOBOrO Mixypa B
MEXaHOYYTJIMBOCTI Ha PIBHI 3 YPOTENIaJbHUM IIApOM Ta akcoHaMH adepeHTHHX HelpoHiB. Kpim
nporo, I'MJ] He crnpuiimMae MexaHi4uHI MOJAPAa3HEHHS MO TUMY TiAPOAMHAMIYHOTO THUCKY, aje
BIJINOBIIa€ HA HATHUCKAHHS Ta PO3TSTHEHHS.

Bci excnepumenmu npogoounucs 3 00OMPUMAHHAM BUMO2 YUHHO20 3AKOH00A8Cmea YKpainu, HOpm
Oioemuxku cmocosHo pobomu 3 1aO0OPAMOPHUMU MEAPUHAMU MA 3 ompumanuam MixcHapoonux
npunyunie  €6ponelicbkoi KOHGeHYii Npo  3axucm MeapuH, AKi BUKOPUCHOBYIOMbCA Ol
excnepumenmanvhux yinet 6io 16 bepesns 1986-20 poxy, Cmpacoype.

1. Volkers L, Mechioukhi Y, Coste B. (2015) Piezo channels: from structure to function. Pflugers Arch,
467(1):95-9;

2. Michishita M, Yano K, Tomita K, Matsuzaki O, Kasahara K. (2016) Piezol expression increases in rat
bladder after partial bladder outlet obstruction. Life Sci,166:1-7.

3. Zhao R, Tsang SY, Kong H, Kong H, Tsang SY, Man M, et al. (2016) Versatile Roles of Intracellularly
Located TRPV1 Channel . Journal of Cellular Physiology, 1-46.
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JAucnepciiHnii  aHaJI3 BIUIMBY TiNOXJIOPUTY HATPil0 HA MOKA3HUKHU
NPOOKCHIAHTHO-AHTHOKCUAHTHOT0 CTAHY Pi3HMX OPraHiB NTHITI

TI'apacum H.II., boouapuyx H.O., Canaeypcokuii /].1.
JIpBIBCHKMIA HAIlIOHATBHU yHIBepcHUTeT iMeHi [Bana ®panka, garasymnataly@gmail.com

B MemuImMHI SK Je3iHTOKCHKAHT BHKOPHMCTOBYIOTH rimoxioput Hatpito (I'XH). Horo
3aCTOCOBYIOTh JIJIsi 3He3apakeHHs BozomnpoBimHoi Boau [1]. IlpoTe 3anmumaerbcss HEBUBYCHHM
BB ['XH Ha 3p0poBuit opranizm. JlociimkeHHs] TPOBOAWIM Ha NTHUIN. TBapuH po3aUTAIN Ha 3
rpynu. Ilepmiii Tpymi 3rogoByBajiy MOBHOLIHHUIA KOpM 1 BHIOIOBaIHM Boxy. TBapuHam 2-1 i 3-i
rpyn 14 ni6 BunoroBanu po3unH ['XH y 1031 5 1 10 mr/a. Ilicns 14-1 mobu mo 5 TBapuH 3 KOXKHOT
rpynu 3anumany Ha peabimitanito. Ha 7, 14 ta 20 1o6u nocminy mo 5 tBapu 3 1-i, 2-1 Ta 3-1 rpynu
JEKariTyBalld MiJ JIETKUM eQipHMM HApKO30M 3TiAHO 3 “3arajJbHUMH MPUHIMIIAMUA POOOTH Ha
TBapuHax”’, 3aTBep/pkeHMMH | HamionamsHuMm koHrpecom mo Oioeruui (Kui, Ykpaina, 2001);
BUJAJISIIN JIETEHI, MEYiHKYy, cele3iHKy, HUPKY, cepue. [ns BuBuenHs nii ' XH na ciM’sHHKH 10
eKCIIePUMEHTY OyJIM 3ay4eHi MiBHUKH. B 3pa3zkax BuzHadayim BMicT THBK-O3UTHBHHUX MPOMYKTIB,
cynepokcuagucmytasny (COJl), karanazny (KAT), rmyrarionnepokcunasny (I'TIO) akTHBHICTB.
[TpoBoammu omHOGAKTOpHUN AuUcTepciiauil anami3. JlociaipkyBaHUM (OKTOPOM BIUTMBY HA BMICT
MPOYKTIB JIMONEPOKCHAALT 1 aKTUBHICTh €H3UMIB aHTHOKCHAaHTHOI cuctemu 0yB ['’XH. Bigomo,
0 [ed aHaii3 J03BOJIIE OOpaxyBaTH YacTKy BIUIMBY €K30T€HHOTO YMHHUKA 1 YaCTKy BIUIMBY
HeBpaxoBaHUX (akTopiB. Becranomneno 3nauny uactky BiumBy ['XH Ha mpuecu mepoKCHAIHOTO
okucHenns ninigiB (ITOJI) y cim’saukax (81 %), cenesinnmi (95 %), meuinmi (79 %) nrumi. Le
CBITUUTH MPO MpsAMY Ait0 Ae3iHTokcukaHTa Ha BMICT TBK-mosutuBHux mpoaykrie. CenesiHka i
MeYiHKa € JIeNOo KpoBl. Y ceNe31HLI 3HEIIKOIKYIOThCS EPUTPOLIUTHU 1 BIIOYBAETHCS BUBLIBHEHHS 3
Hux ioHiB Fe, ski B3aemomitoTe imoBipHo 3 ClIO  3a peakmiero OcumoBa. B Takiii peaxiii
YTBOPIOETHCS TIIPOKCUIIBHUN paTuKaN, SKHH € HaWOUIhIN peakliMHO3MaTHUM 1 «IIKIIJTHBUAM
aKTUBHUM KHCHEeBUM Metabomnitom [3]. Llei paaukan 3ymoBmoe iHTeHcu(ikarito mporecis [TOJL.
CenesiHka 1 NeYiHKa € MOTEHIIMHUMM HOCIIMU BEJUKUX KUIBKOCTEH 10HIB F€, kUi € MpUYMHOI0
YIIKO/KEHHS TIMOXJIOPUTOM HaTpilo TKaHMH Iux opraHiB. Yactka BBy I'XH nHa BMicT TBK-
MO3UTUBHUX MPOJYKTIB y HUPKAX 1 JIETEHSIX € HUKYOIO 1 CTaHOBUTH 44 1 42 %, 110 CBIAYUTH IPO
OTIOCEepEe/IKOBaHy JiI0 YMHHMKA Ha Ileld Mmoka3HWK. Binomo, 1o KiHLEBUI eTanm OOMiHY pEuOBHH
NOJIATa€ y BHUJAUIEHHI 3 OpraHi3My IpOJYKTIB OOMIHY 4Yepe3 HHMpKH, JIEreHi, MOTOB1 3aJ03H 1
[UTYHKOBO-KUIIKOBUHU TPakT [2]. ToMy, IMOBIpHO, HIKIUIUBY JiI0 HAa MPOOKCUJAHTHHUI CTaH HUPOK
1 iereHb ynHATH MeTabonitu ['XH, siki yTBOoprotoThes B opranizmi. Halimenmn uyrinusum no aii ['XH
€ cepue ntumi (18 %). [otyxuuit BrumB 'XH Ha aktuBHicth COJl BCTaHOBJIEHO y CEME3iHIIL,
MIEYIHII, JIETeHsIX, /Ie YacTKa 1ii cTaHoBUTH 52, 71 1 53 %. IIpoTe, 3HaUHMIA BIUTHB J€31HTOKCHUKAHTA
BUSIBJICHO 1 Ha poOoTy (epmenTa y cim’sHukax (32 %), nupkax (49 %), cepui (43 %). Omxe, ' XH
npsiMo BruiuBae Ha akTuBHICTH COJl y oprani3mi ntuui. Hamu BcTaHOBIIEHO, 110 Y JIET€HSX, cepIil
Ta HupkKax ntuili Ha KAT akTuBHICTh MOTYXKHY Nit0 YnHUTE [ XH, yacTka BIUIMBY SIKOTO CTAHOBUTH
77, 50 1 56 % BianosinHo. Halimenmmii Bkinan ['XH uynants Ha podoty KAT y ciM’ssHukax nruii (6
%). VmoBipHO, y cim’sHMKax 3MiHM poGotu KAT mnoB’saHi 3 BmumBoM MeraGomitis I'XH.
[Tocepenus aist '’XH na aktuBHicTh ['TIO BusiBieHa y ciM’SIHUKAX, CEIE31HIN Ta HUpKaxX OTHI (49,
44 %, 35 %). Menma yacTka BIUIMBY € y nediHii (23 %) ta nerensx (23 %). Lle cBimuuTh mpo
omocepeakoBany gito I'XH ma TTIO. MMoBipHO CTpykTypa (epMEeHTYy HE YIIKOKYEThCS
riMOXJIOPUTOM HATPIIO.

1. Lebedev, A. T., Shaydullina, G. M., Sinikova, N. A., Harchevnikova, N. V. (2004) GC-MS comparison of
the behavior of chlorine and sodium hypochlorite towards organic compounds dissolved in water. Water
Research., 38, 3713-3718.
2. Kosainp, T. B. (2016) bioximis tBapun. Kam sueyv-Ilodinecokuii: Buoaseyw 1111 3sonetixo/l.I"., 440.
3. MenbmmkoBa, E. B. (2006) OxucnurensHbiii crpecc. IIpOOKCHIAHTBI M aHTHOKCHAAHTHL. M.: Qupma
«Cnosoy, 556.
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BiodizuuHi MeTOAM OLIHKM MPOTHU3ANAJIBLHOI AKTUBHOCTI €KCTPAKTIB IJIALEHTH
JIOTUHH

Hapoxcuun C.B., booposa O.M., Hapoio O.A., Pozanosa K. /., Penina C.B., I'oeoposa I0.C.,
H[emuncoxuii M.1.

IacTuTyT poGIteM kpiobiosorii i kpiomenunman HAHY, Bimnin kpiodiodisuku, stas.narozhnyi@gmail.com

Boano-conboBi ekctpaktu minaneHTH JoauHu (EIDI) mupoko BHKOPUCTOBYIOTBCA Y
meaunuHi [1]. He3Baxkarounm Ha 1€ TPUBAIOTh CKCHEPUMEHTAIBHI 1 KIIHIYHI JJTOCIIHKECHHS
tepaneBTUYHOI epextuBHOCTI EILJI Mo BigHOIIEHHIO O Pi3HUX MMATOJIOTIH, BKIFOYAIOYM 3aralibHi
3aXBOPIOBAHHS, OCTEOAPTPUTH, XPOHIUHI OO, IMIEMIYHE MOIIKOHKCHHS MO3KY, MOIIKOKESHHS
neyinku Ta 1iH. Cepen pi3HUX BIACTUBOCTEH EKCTPAKTIB ILIAIEHTH JOCTIIHHKHA OCOOJIMBO
BiJI3HAYAIOTH IX BHpaKEHY MPOTH3ANalbHy aKTUBHICTH [2]. OxgauM i3 cyrreBux HemomikiB EII €
HeTpuBanui yac ix 30epiraHHs mpH rinorepmiuHux Temmneparypax (4°C). A BmiuB
HU3BKOTEMIIEPAaTypHOI 0OpPOOKH IIIAIICHTH HA MPOTU3AIAaIbHy aKTUBHICTH ii €KCTPAKTiB HA JAaHUH
Yyac HE BUBYCHO.

META: BUBYUHTH BIUTMB OXOJIO/DKCHHS TuTanieHTH 110 -20°C 3 HACTyIMHHUM BiJITPIBaHHSIM Ha
MpOTHU3aMNaibHy aKTUBHICTS ii BOAHO-COJIBOBUX EKCTPAKTIB Ta iX OKpeMUX (ppakiiiii.

METOM: ¥V po60Ti BUKOPHCTOBYBAIN €KCTPAKTH OTPUMAaHI 13 TUTALIEHT OXOJIOKEHHX JIO -
20°C 3 HACTYITHUM BIJITPiBaHHSIM.

[IpoTu3amansHy akTHBHICTH owmiHIOBanM 3a 3naTtHicTio EINJI Ta iX ¢pakmiii migsumysatu
TepMOCTiliKicTh epurporuTiB[3] i 3HKYBaTH AJ{D-iHAYyKOBaHY arperaiiito TpoMOouTiB [4].

TepMocTaOiabHICTD €PUTPOILUTIB OLIHIOBAIH MICIS TONEPEAHBOT OOPOOKH EpUTPOLHUTIB
eKcTpakTaMu abo iX QpakmisMu 3a piBHEM TepMoreMonizy (CeKTpopOTOMETPHUYHHIA METO),
TeMIlepaTypaMH 1 TEIUIOTaMU JAeHaTypallli MeMOpaHo3B's3aHuX OUIKiB (MeToa AudepeHIliaaIbHOT
CKaHYI0YOi KaJIOPUMETPii), AMHAMIYHUM CTaHOM LIMTO30J10 1 O6ap'epHOIO (yHKIi€0 MeMOpaH Ipu
rimeprepmii (Meton EIIP cminoBux 30umiB). Crynine AJl®-iHaykoBaHOi arperaiiii TpOMOOIUTIB
OI[IHIOBAJIM 3a pIBHEM MYTHOCTI, SKHWA BH3HAYald 3a T[IOKAa3HMKOM CBITJIOPO3CIFOBAHHS
(ciektpodotomeTpuunuii Metox). [lokazaHo, o HalOLIBII €()EKTUBHO 3HIKYIOTh TEPMOIE€MOII3
epUTPOLUTIB HU3bKOMOJIEKYIApHI (pakuii <4 x/la 1 7-13 x/la. Haitbinpmmii npoueHT iHriOyBaHHs
arperanii  TpoMOOLIMTIB  3apeecTpoBaHO B  HpucyTHOCcTi  ¢pakuii <4 k/la. ®paxuii
cepenHaboMosiekysipHi (45-75 k/la) i Bucokomonekysipai (>150 k/la) MarOTh HU3BKY 37aTHICTH
MPUTHIYYBAaTH TepMOreMouti3. BusBieHo, 1o HU3bKOMOJEKYIApHI (pakiii BUKIUKAIOTh 3MIIEHHS
TemIeparyp MiKiB JieHaTypalii MeMOpaHO3B'si3aHUX OUIKIB B OOJIACTh BHCOKHX TEMIIeparyp, 10
CBIIYUTH MPO MIABUILEHHS 1X TepMmocTadbutpHICcTh. BrimuB EILI Ha cTpykTypHO-ITMHAMIYHUN CTaH
IIUTO30JIF0 MPOSBISIETHCS B 3MiHI TEPMOIHIYLIPOBAHOI MOBEMAIHKH €pUTPOLUTIB B oOnacti +(40-
50)°C, ToOTo B ObOsacTi, e BiIOYBaIOTHCS TEPMOCTPYKTYPHI MepeOyAOBH, B fKI 3aTydaroThCs
uTockeneTHi Outku. OTprMaHHI JaHHI CBITYATh MO Te, 1m0 iMOBipHO ¢pakmii <4 xJla 1 7-13 k/la
MictaTbes kKommoHeHTi EITJI, sxi MatoTh mpoTu3ananbHy €()eKTHBHICTD.

BUCHOBKU: Oxonomxkenns mianeHTy A0 -20°C 3 HaCTYMHHUM BiirpiBaHHSAM, HE BILTUBAE
Ha MPOTHBO3aNajibHI BIACTUBOCTI 11 BOJAHO-COJIBOBHUX €KCTPAKTIB 11X (hpakiii.

1. Chakraborty, P.D., Bhattacharyya, D. (2012) “Aqueous Extractof Human Placentaas a Therapeutic Agent”, Recent
Advancesin Researchon the Human Placenta, Croatia: InTech, Rijeka, pp.77-92. (in English).
2.Kawakatsu, M., Urata, Y., Goto, S., Ono, Y. & Li, T. (2012) Placental extract protects bone marrow-derived
stem/progenitor cells against radiation injury through anti-inflammatory activity. Journal of Radiation Research, 54(2),
pp.268-276.
3. Bougandoura, A., D'Abrosca, B., Ameddah, S., Scognamiglio, M., Mekkiou, R., Fiorentino, A., Benayache, S. &
Benayache, F. (2016) Chemical constituents and in vitro anti-inflammatory activity of Cistanche violacea Desf.
(Orobanchaceae) extract. Fitoterapia, 109, pp.248-253.
4. Alkadi, K., Adam, A., Taha, M., Hasan, M. & Shah, A. S. (2013) Antiplatelet Aggregation Activity of 5-
Hydroxyflavone, 2-Hydroxyflavanone, Paeonol and Bergenin Isolated from Stem Bark of Garcinia malaccensis in
Human Whole Blood. Oriental Journal Of Chemistry, 29(03), pp.871-875.
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Bmict TBK-nmo3duTtuBHHX TPOAYKTIB Yy 3apoakax B’IOHA 32  BILUIMBY
€JIEKTPOMATHITHOTO BUIIPOMiHIOBAHHS

Cemouro 0. M., Apemuyk M.M?*, I'eneea A. B.
'JTbBiBCHKNMI HAiOHATBHUIT yHIBepcHTeT iMeni IBana ®panka, olenkayu@gmail.com

Y 3B’a3Ky i3 3OLIBIICHHSIM «EJIEKTPOMArHiTHOTO 3a0pyJHEHHS» HABKOJIHUIIHBOTO
Cepe/IOBHUINA, PUBEPTAE yBary mpodjieMa BIUIMBY €JIEKTPOMArHiTHUX IOJIIB Ha 010J10T14HI 00'€KTH.
BHacnigok OBroTpuBajJioro Ta IHTEHCHBHOTO BHKOPHCTAHHS MOOITBHOTO 3B’SI3KY BHSABICHO
JIOCTOBIPHE 3pOCTaHHS PU3UKIB PO3BUTKY TJI1IOM, MEHIHTIOM, HEBPUHOM CIIyXOBOI'O HEPBY, IMyXJIUH
OUISABYIITHUX CIMHHUX 3aJ03, TOJIOBHOTO OO0, BIAUYTTs (i3MuHOrO AUCKOMQOpTy y nroaen [3].
EnexrpomarnitHe BurnpomiHioBaHHS (EMB) € moTyxHuUM OKCHMAATUBHUM cTpec-(aKkTopoM s
*uBo1 kiitmHE [1, 2, 4]. Bigomo, mo HaWOLIBII YYTIMBUMH 0 BIUIUBY MiKPOXBHIHOBOTO
BUIIPOMIHIOBaHHS € eMOpioHanbHI 00’ekTH. Meroro pociimkeHHs Oyno BuBuuTH BrmuB EMB
pamiogactoTHoro miama3ony (1850 MI'1) Ha IHTEHCUBHICTh MPOIIECIB JIMOMEPOKCUAAIIT 3apPOJIKiB
B’rona (Misgurnus fossilis L.).

SiinexniTHEA B’ T0HA OTpUMYBaiH 3a MetogoM A. Heiidaxa. Sk mxepeno enexTpoMarHiTHUX
xBwib 1850 MI' BukopucroByBanum reneparop EMB, skuii O0yB po3poOieHull BYCHHUMH
XapkiBcbkoro yHiBepcutery (IlIkopbatos FO. I'., 2014). 3aponkum mimgaBaid OJHOPA30BOMY
ONPOMIHEHHIO Bifpa3y Miciasl 3aluliJHEeHHS Ha BiActaHi 15 cM 1pu TyCTHHI TOTOKY
enekTpomarHitHoi ereprii 0,00197 MKBT/cM? MPOTSITOM 5 XBHJIMH.

VY BimiOpaHux 3pa3kax BHW3HAYAJIM I1HTEHCHUBHICTh IPOLIECIB IMEPOKCUIHOTO OKHCHEHHS
nminigie (TBK-no3uTuBHUX TPOAYyKTiB) 3a MeTogoM TumupOymaroBa. KormeHrtparito Oinka B
KO>)KHOMY 3pa3Ky BH3Hauaiu 3a MetojoM Jloypi. Ctatuctuuny oOpoOKy pe3ynbTaTiB JOCIiIKEHb
MpOBOIUIHN 3 BUKOpUCTaHHsIM mporpamu “Excel-2010” mns Windows. Jlist OIliHKH JOCTOBIPHOCTI
PI3HHUIII MK CTAaTUCTHUYHUMH XapaKTEPUCTHKAMH JABOX €KCIIEPUMEHTAIBHUX JaHUX OOYHCIIOBAIN
koegiuieHT CThIOJIEHTA.

BcranoBneno, mo 3a naii EMB pazgiodacToTHOro AiamnazoHy TpHBAIICTIO 5 XB
cnocrepiraetscst 3mMiHa BMicTy npoaykrtiB [1OJI Ha paHHIX eramax po3BUTKY 3apojkiB. Ha cranii
pPO3BUTKY 2 OnacToMepiB 3apojikiB B'toHa BMicT TBK-no3utuBHux nponykris 3a BBy EMB PY
Jllara3oHy mpoTsarom 5 XB 3poctae Ha 16,5+3,5 %, moao xKoHTposto, 1o Bignosigae 0,72+0,02
MKMOJIB/MT Oinka. OmgHak, Ha cramii 16 OmactomepiB EMB Takoi * TpuBamocTi HE BUKIHKAE
JIOCTOBIPHUX 3MIH JIOCIIPKYBaHOTO Moka3HuKa. Ha cragisx po3Butky 64, 256 ta 1024 6nactomepin
micyiss onpoMiHeHHs reHepatopoM EMB mpotsrom 5 xB BmicT BTopuHHHMX mpoaykTiB I10OJI
JIOCTOBIPHO 3HUXKYETHCS, TOPIBHIHO 3 KOHTposieM Ha 26+5,9 %, 21,2+6,6 % Tta 31,4+£2.8 %
BIAMOBIIHO, 110 cTaHoBUTH 0,65+0,03, 0,54+0,02, 0,73+0,02 MkMOJIB/MT OiIKAa.

Orxe, BmuB EMB Hu3pkoi iHTeHcHBHOCTI (1850 MI'm) npu3BOAUTH 10 TMOPYIIEHHS
IpOIIEeCiB JIIMONEPOKCHIalii, Mpo mo cBiquuTh 3MiHa BMmicTy TBK-nmo3utuBHuX mnponykris. [lis
EMB Ha kniTuHy onocepeakoByeThcs 3amyckoM mporuecis [1OJI.

1. Cemouko O. M. Ta in. (2011) BrmuB BUNpOMiHIOBaHHS CHHBOTO Ta 3E€JIEHOTO CIEKTpa Ha MpPOIECH
ninonepokcuaalii 3apokis B’toHa. disuka xxusoro, 19, 24-30.

2. SIpemuyk M. M., Jluxka M. B., Canarypcokuii /1. I. (2014) [Iporecu ninonepokcuaaiiii 3apoKiB B’ I0Ha 3a
BIUIMBY MiKPOXBHJILOBOTO BUTIpOMiHIOBaHHs. BicH. JIbBiB. yH-TY, 64, 82-89.

3. Spemuyk M. M. (2014) BruuB eneKTpOMAarHiTHOrO BHIIPOMiHIOBaHHS PaAiodyacTOTHOTO Jiala3oHy Ha
Oionoriuni 00’ektu. Bich. JIbBiB. yH-TY, 65, 34-49.

4. Yakymenko 1. et al (2016) Oxidative mechanisms of biological activity of low-intensity radiofrequency
radiation. Electromagn Biol Med., 35(2), 186-202.
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Short-term hypoxia differentially affects excitatory and inhibitory
retinocollicular synaptic transmission

Dumanska H.V.}, Veselovsky N.S.

'Bogomoletz Institute of Physiology, National Academy of Science of Ukraine, Department of Neuronal
Networks Physiology, Kyiv, Ukraine, Doomannya@gmail.com.

The visual system is extremely sensitive to hypoxia due to its energy demands. Lesions of
the visual system as a result of injuries, toxicities, degenerative and inflammatory processes,
metabolic and cardiovascular diseases or even states of physiological adaptation are often mediated
or accompanied by short- or long-term hypoxia [3; 4]. Retinocollicular projections form the initial
level of visual signal transmission from the retina to the subcortical visual center (superior
colliculus). Structural and functional responses to hypoxic injury in retinocollicular projections were
demonstrated using functional magnetic resonance imaging [1; 2]. Whereas, hypoxia-induced effects on
this synaptic transmission were not previously investigated. Short-term duration of hypoxia permits
investigation of the prepathological state that foregoes irreversible hypoxic injury and cell death.

In the present study we investigated the effects of hypoxia on retinocollicular
neurotransmission in individual pairs of rat retinal ganglion cell (RGC) — SSC neuron using the
paired whole-cell patch-clamp technique. All experimental animals (Wistar rats, one-day old, both
sexes) were decapitated in accordance with animal researchers regulations approved by the
Ukrainian Academy of Science and with the European Convention for the Protection of Vertebrate
Animals used for Experimental and other Scientific Purposes - Explanatory Report, 1986; World
Medical Association Declaration of Helsinki, 1996; Convention for the Protection of Human Rights
and Dignity of the Human Being with regard to the Application of Biology and Medicine:
Convention on Human Rights and Biomedicine, 1997.

Using the paired patch-clamp technique, we studied the effects of short-term hypoxia on
retinocollicular synaptic transmission in an originally-developed coculture of dissociated retinal
cells and superficial superior colliculus (SSC) neurons. Pharmacologically isolated N-methyl-D-
aspartate receptor (NMDA)—, a-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid receptor
(AMPA)- and gamma-aminobutyric acid receptor GABAx—mediated postsynaptic currents (PSCs)
were evoked in SSC neurons by generation action potentials in presynaptic retinal ganglion cells.
Spontaneous and miniature PSCs were recorded in SSC neurons in the absence of presynaptic
stimulation. Short-term (up to 5 min) hypoxia induced long-term potentiation of NMDA
transmission, long-term depression of GABAA neurotransmission and temporary suppression of
AMPA transmission. Also, we observed hypoxia-induced reduction of voltage-dependent
magnesium blockade of evoked NMDA response. Evoked, spontaneous and miniature postsynaptic
currents were analyzed in terms of a binomial model. This analysis revealed that hypoxia acts
mainly presynaptically on excitatory neurotransmission and both pre— and postsynaptically on
inhibitory retinocollicular transmission.

Thus, we showed for the first time hypoxia-induced bidirectional long-term plasticity of the
retinocollicular synaptic transmission. The results obtained reflect the electrophysiological basis of
hypoxia-involved pathological lesion of the retinocollicular pathway.

1. Chan, K.C., Kancherla, S., Fan, S.J., Wu,S., 2015. Long-term effects of neonatal hypoxia-ischemia on
structural and physiological integrity of the eye and visual pathway by multimodal MRI. Invest. Opthalmol.
Vis. Sci. 56, 1-9.
2. Duong, T.Q., 2014. Magnetic resonance imaging of the retina: from mice to men. Magn. Reson. Med. 71,
1526—1530.
3. Dutton, G.N., McKillop, E.C.A., Saidkasimova, A., 2006. Visual problems as a result of brain damage in
children. Br. J. Ophthalmol. 90, 932-933.
4. Wu, G.F., Parker Harp, C.R., Shindler, K.S., 2015. Optic Neuritis: a model for the immnuno-pathogenesis
of central nervous system inflammatory demyelinating diseases. Curr. Immunol. Rev. 11(2), 85-92.
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Kanikc[4]apenxajkoHamign — MOAYJATOPH CePeIHbLOr0 TiIPOAMHAMIYHOIO
AiaMeTpy MITOXOHAPii

YCunenxo A.B., Yiuxos C.TT ) 1Kywnapb06a-BaKaJ1 A.M.,  Babiu JI.T ) 2Ccunenko O.A., 1quixiH
0.10., 2 Kanvuenko B.1., 1I(ocmepiﬂ C.0.

1IHCTI/ITyT oioximii iM. O.B. INamnanina HAH Ykpainu, Byn. JleontoBuua, 9, Kuis, Ykpaina 01030
“InctutyT opraniunoi ximii HAH Vkpainu, Bysn. Mypmanceka, 5, Kuis-94, Vipaina 02660,
sylenkoanna@ukr.net (A.V. Sylenko), sshykov@biochem.kiev.ua (S.G. Shlykov),
anastasiiakushnarova@gmail.com (A.M. Kushnarova-Vakal), babich@biochem.kiev.ua (L.G. Babich),
alchun@ukr.net (O.Yu. Chunikhin), esipenko@ioch.kiev.ua (O.A. Yesypenko), kinet@biochem.kiev.ua
(S.0. Kosterin).

MiToxoHApil BiIIrparoTh 3HAUYHY POJb y HIMPOKOMY CIIEKTPi KUTTEBO BAKIUBUX (DYHKITIH
KITTHHH, Takux sk Ca’ -CHIHANIOBAHHS, alloONTO3, ajaNTalis X0 CTpecy, CTEpOiforeHes Ta
cTapiHHs. 3 iHIOro OOKy, aKTHBHICTh MITOXOHJpiK Oe3mocepeHhO BIUTMBAE HA 1X CTPYKTYpY Ta
po3mipu. B ymoBax ekcrepuMeHTy IN VItro cepenHiil riapoavHaMidyHHUN TiaMeTp MITOXOHIpIH €
OJTHUM 3 THX IapaMeTpiB, SIKi JTO3BOJSIOTH TECTYBaTH 3MiHM (DYHKI[IOHAIBHOI aKTUBHOCTI LHX
OpraHei.

Kanikcapenu — 11e MaKpOIMKIIYHI MOJIEKYIH 3 YHIKaIbHOIO TPUBUMIPHOIO CTPYKTYPOIO, SIKi
MoO>kHa (DYHKI[IOHAII3yBaTH PI3HUMH XIMIYHUMH IPyIaMH 110 BEPXHbOMY a00 HUKHBOMY BiHIIO. Jl0
TaKUX YTPYIOBAaHb HaJEXaTh, 30KpeMa, XaJKOHM - apOMAaTUYHI KETOHH, IMPEICTABHUKH KIJIACy
($1aBOHOI/MIB, IKUM BJIACTUBHUI IIMPOKUMA CIIEKTP 010JIOTTYHOTI aKTUBHOCTI.

MeTor mbOro JOCTIKEHHST OyJIO TpoaHalli3yBaTH BIUIMB Kalikc[4]apeHXaJIKOHaMIIiB Ha
CEpEeIHIN TiIpOIMHAMIYHHM IiaMeTp MITOXOHJIPiH MiOMETpisl.

Kanikc[4]apenxankoHaMili CHHTE3YBaJd 3 BIANOBIJHUX ETHJIOBUX ECTEpPIB 3a TaKOIO
3arajlbHOI0 CXEMOIO: CHOYaTKy €CTepH TiApOoJi3yBalu B JIY’)KHOMY CEPEIOBMII 10 KapOOHOBHX
KHCJIOT, Jajll Peaklli€lo 3 XJIOPUCTUM OKCAJIIJIOM B CyXOMY XJIOPO(OpMI KHCIOTH NMEPEBOJWINA B
XJIOPAHTIAPUIM, 1 B3a€EMOJIEI0 OCTAaHHIX 3 4’-aMIHOXQJKOHOM B IIPUCYTHOCTI TpHUETHIIAMiHY
OJIEpXKYBAJIM IITILOBI Kajikc[4]apenxankoHaminu. [locmipkyBanuck kamikc[4]apeHu, siki MICTATh
nBi (C-1012 ta C-1021), tpu (C-1023 ta C-1024) Ta yotupu (C-1011) xankoHOBI TpyIH.
[3051b0BaH1 MITOXOHIpIi OJEPXKYBalM 3 MIOMETpIS HEBariTHUX IIypiB 3a JOIMOMOTOK METOAY
TudepeHiaabHoro neHTpuyryBantsa. OyHKIIO poO3NOALTY MITOXOHJIPIH 3a po3MipOM BU3HAUYAIU
METOZIOM (POTOHHOI KOPENAIIAHOT CIEKTPOCKOIIi 3a JOMOMOTOI0 JIa3€PHOTO KOPEISIIMHOTO
cnektpoMerpy Malvern Instruments “ZetaSizer-3” (BenukoOpuranisi), ob6magnanoro He-Ne
nazepom JITH-111 (motyxnicte P = 25 mBrt, A = 633 nwm). BcranoBneHo, mo iHKyOarist
MITOXOHJIPIN MPOTATOM 5 XBWJIMH Y MPHUCYTHOCTI Kajikc[4]apeHXaJKOHaMiJiB BeJAe 1O 3MiHU
TIPOJIMHAMIYHOTO JlilaMeTpy MITOXOHpii: iHKyOaris 3 C-1012, C-1021, C-1023 cynpoBoKyeTbCs
3MEHIICHHSIM CEPeHBOT0 TiAPOJUHAMIYHOTO JiaMeTpy, Toai sk iHKyOamis 3 C-1011 -
301IBIIEHHSIM IILOTO MapaMeTpa, 0 MOXKe OYTH 03HAKOIO JETOIsIpH3allisi BHyTPIIIHEOI MeMOpaHu
IIUX OpTaHell.

Taxkum YUHOM, oyB BCTaHOBJICHU dbaxT MOy TI0I0YOT0 BIUIUBY
KaJikc[4]apeHxaIKoHaMilIB Ha PO3MIp MITOXOHJpIi, IO CTaHE y HAroji NMpu BHUBYEHHI NUIAXIB
3HEUIKOJKEHHS HeOaKaHUX KITITHH.
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BruiuB eHepreTHYHUX HAIOIB HA MOBEAIHKOBI peakiii TBApUH
Deoipro H.B., Cixopcvka A.O.
! JIbBiBCHKHMIT HalliOHANBHMI yHiBepcuTeT iM. IBana dpanka, n_fedirko@yahoo.co.uk

Bci enepreTky MaroTh 30yANMBY IO Ha OpraHi3M JIFOJAWHU, [I€ OCHOBHA BIIACTUBICTH,
3apaau siKoi 1 Oynu BuHaiieHi mi Hamoi. Hamwmm 3aBmanHsM Oylio MOCHIAWTH BIUIMB HOBHUX
€HEepreTUYHUX HAIOiB, SKi 3apa3 € NOUIMPEHHI Ha €BPOINECHCHKOMY PHHKY.

Mera fociipKeHb mojsiraja y ToMmy, o0 3’sCyBaTH BIUIMB €HEPreTHYHUX HAmoiB «Tigery
ta «Crazy wolf» Ha mam’sITh Ta HOBEAIHKY IIYpiB 3 BAKOPUCTAHHSIM PaIialibHOTO Ja0ipuHTY.

[TlimnocmimHUX TBapuH YTPUMYBAJIW B CTAaHJAPTHUX YyMOBaX BIBapil0 MNpHU IOCTIHHINA
TEMIIepaTypi Ta UUKJI CBITIAa-TeMpsSBU Ha OCHOBHOMY 30anaHcoBaHomy paumioHi. llypiB moainsm
Ha 2 rpynu: KOHTPOJIbHY, SIKA CIIOXKHBaJa 3BUYaiiHy MUTHY BOAY, Ta IOCIiAHY, Kl nuin 1% po3uuH
€HepreTuKky. Yci MaHimymsmii 3 TBapUHAMH NPOBOAWIKMCH 3TiiHO 3 MixHaponHoro KoHBeHIi€rO
po6oTH 3 TBaprHaMu Ta 3akOHOM YKpainu «IIpo 3aXucT TBapuH BiJ] )KOPCTOKOT'O ITOBOKEHHSI.

B pmaniii po0oTi BHKOPHCTOBYBAIM padiaibHHUI JIaOIpUHT, SKUM Mae 8 pykKaBiB, sKi
BIIXOJSTh BiJl LIEHTPY. TecTyBaHHS TBapHHH IOYMHAETHCA Yy LIEHTPI paaialbHOrO JaOIpUHTY.
[lepmmii pa3, MU BITyCKaeMo MIypiB, MO0 BOHU O3HAHOMIIIUCH 3 TepHTOpiero. Ilicnms 1mporo mu
3allyCKa€eMO Iypa 1 BiH MOBMHEH 3HAWTU BHX1J 3 NadipuHTy. Buxia € tinbku onuH. HactymHoro
pa3y, MH 3aKpHUBa€EMO BUXIJ, SIKMI BiH BUOpaB 1 BiH IIyKa€ HOBUI BHUXiJ 3 Ta0ipHUHTY.

Yac mnpoxomxkeHHs nalipuHTy mpu 1-My BIYCKaHHI Yy JOCHIAI 3MEHIIMBCS MPOTSATOM
Nepuux S5 JHIB, TOPIBHSIHO 3 2-M BIYCKaHHSIM. AJe micis 5 JHS MOKa3HUKHW IiIBUIIYIOTBCS, a
nokasHuku «Crazy wolfy HaBmaku pi3ko 3MEHINYIOTHCS, MPHUYHUHOIO I[OTO € OUTBIIMA BMICT
BitamiHiB Bg 1 B1, (SIKi CIPUSAIOTH MiIBUIIIEHHIO KOHIIEHTPAIIi1, yBard Ta Mpare3aaTHOCTI).

KinbKicTh BUIOPOXKHEHb MK JIOCIIAHUMHU IPyIaMy OYUHAE ICTOTHO 3MIHIOBAaTHCH MICHS 5
JIHSL TOCHTily, TPUYMHOIO IIbOTO Ha HAIIy AYMKY € T€, [0 y CKJIaJi CHePreTHYHOro Hamow «Tiger
MICTUTBCS TJIIOKOHAT LIMHKY, SKMM Mae 3[aTHICTh MOKpAIlyBaTH IaM’siTh, a OCKUIbKH PpaIlioH
XapuyBaHHsS WIypiB BKJIOYaB 3JaKOBI, Yy CKJIaAl SKUX MICTUTbCA (ITUHOBA KHCIOTa, IO
HEepeIIKOKala 3aCBOEHHIO IUHKY, BHACIIIOK YOr0 MIKPOEJIEMEHT BUBOJMBCS 3 OpraHi3My IIypiB y
BEITUKIN KUJTBKOCTI.

[TpoTsiroM mpoBeNeHHS IOCTIIKEHHs, MAaKCUMaJlbHI 3MIHM NpPU B)KMBAaHHI €HEPreTHUYHUX
HaIoiB crioctepiranuck Ha 10 qeHs gocmiy.

OTtxe, mpoTaroM 15 NHIB BXKUBaHHS €HEPreTUYHMX HAIMOIB — CIIOCTEPIra€TbCs 3BUKAHHS
OprasizMy JI0 €HEpreTHKIB, 1110 MPU3BOAUTH O 3pOCTAaHHS Yacy MPOXOKEHHs J1a0lpuHTOM, TOOTO
mypi nepeOyBaroTh HE B TAKOMY aKTUBHOMY CTaHI, SIK y MEpLIi JHI, TOKa3HUKH aKTiB TPyMIHTY
MPOJIOBKYIOTh 3pOCTAaTH, a BUIIOPOKHEHD 1 BEPTUKAIBHOI aKTUBHOCTI MpH BxKuBaHHI «Crazy wolf»
€ Jemo OuIbIIMMH, dYepe3 OUIbIly KUIBKICTh Yy CKJaal Hamoio Kodeiny. Tum camum
HiATBEPKYEThCSA, IO YacTe BXKMBAHHSA EHEPreTUYHOTO HAMOK MPU3BOAMTH O BHUCHA)KEHHS
HEPBOBOI CUCTEMH Ta MOCcIa0IeHHS M’ 430B0Oi aKTHUBHOCTI.
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I'emapan-cyabdar- Ta riajgypoHar-3B’sI3yBajibHA AKTHBHICTL OUIKIB Yy
CYOKJIITHHHUX KOMIIAPTMEHTAX MO3KY IIYPiB 32 YMOB IOCTPOro KOMOiHOBAaHOIO
iMMoOLTi3aniiiHOrO cTpecy

Ywaxoea I'.O., babeywv A.B., [losbans O.O.

JIHinpoBchKuil  HalioHaNbHUE  yHiBepcuteT imeni Omecs T'omuapa, e-mail ushakova_g@ukr.net,
kristalxx@yandex.ru, dovbanelena@gmail.com

Jyist BU3HAYEHHS MTOCIIJOBHOCTI 010MOJIEKYIISIPHUX MO/, SIK1 Y CBOIO Uepry 0e3mocepeIHb0
BIUTMBAIOTh HA MPOIIECH KJIITUHHOTO PIBHS, cepell 1HIMMX 1HGOpMAIiHUX 1HCTPYMEHTIB MPUPOJIa
Ma€ YHIKaJIbHy CHUCTEMY CHTHaJli3allii 3a paxyHOK Bapialii ByINIYBOJHUX 3allMIIKiB, Ta/abo ix
mMoaudikamiii. Posyminnas iX (QyHKIiOHAIBHOT 3HAYMMOCTI MOXE CTAaTH KIIIOUEM J0 PO3YMIHHS SK
(b1310J7I0T1YHHX, TaK 1 MATOXIMIYHUX MOJIEKYJISIPHUX MEXaHI3MiB, sIKi BITOYBalOThCS B KUBIN KIITUHI.
[To3axTiTHHHHI MaTPUKC Y HEPBOBIM TKaHWHI MPEICTABICHUN MIMPOKUM CIIEKTPOM TIIIKOMPOTEiHIB
1 MpOTEOIJNIKaHIB, CHUIbHA il SKUX BaXJIMBAa JUIsl CTBOPEHHS CKJIAJHOTO Ta JAMHAMIYHOTO
cepenoBuia. HaameMOpaHHI Ta BHYTPIIIHBOKIITHHHI TJIIKO3aMIHOTJIKAHW 3aisiHI y KIITHHO-
KIITUHHUX 1 KJIITMHHO-MAaTPUKCHUX B3a€EMOJISAX, aAre3ii MOBEPXHEBUX LMTOCTPYKTYp, Iepenadi
CUTHAy Ta BII3HABaHHI y KOMIUICKCI Xa3siH-matored [l]. bioysioriyHa aKTUBHICTH IHX
HoJIicaxapuIiB PEryIreTbCs iX B3a€EMOJIEI0 3 MPOTeiHaMU. METOK aHOro JOCIIIKEHHS Oyio
BU3HAYCHHS TenapaH-cyib(dar- Ta riaxypoHar-3B’S3yBaIbHOI aKTUBHOCTI OIIKIB y CYOKITITHHHHX
KOMIApPTMEHTaX Yy PI3HUX BiAALIaX MO3KY MIypiB 3a YMOB TOCTPOro KOMOIHOBAaHOTO
iMmoOimizamiiinoro crpecy. [ns exciepumenty 18 mypiB minHii Bictap Oynum po3ainieHi Ha Tpu
rpynu (n=6).

VY 1 rpymi (koHTpOJIb) OyiM IHTaKTHI IIypu. 2 Tpyna nepedyBana Imij iMMoOiTi3aiifHuM
CTpecCOM MpOoTAroM 3 JHIB 13 BOJAHHMMH Ta CBITJIOBUMHU CTpecoBUMH (akTopamu, y 3 rpymi
3aCTOCOBYBAJIM OIMCaHy MOJENb CTpecy Ta BBOAWIM 2-okcoriyrapaT (2-OI) mpotsrom 14 nHiB
micist ctpecoBoi iHAYKIIT B 1031 0,8 r/kr Baru Tina. EkciepuMeHT OyB MpoOBeIEHUH BiAMOBITHO 10
JOTPUMAHHSAM BUMOI YHMHHOTO 3aKOHOJABCTBA Ta HOPM O10€TUKHU. 3 pI3HMX BIJAUIIB MO3KY
JOCITITHUX TBapUH OyJiM OTpHUMaHi CyOKIITMHHI (pakuii MpoTeiHiB (LIMTO30JbHA, MeMOpaHHa,
IIUTOCKEJIETHA) 32 PaxyHOK IU(EpEeHLIMHOro yabTpaleHTpuyryBaHHsa. B oTpumaHux Qpakiisx
NPOBOJWJIM BU3HAYEHHS TenapaH-cyib(ar- Ta rialypoHaT-3B'3yBaJIbHOI aKTMBHOCTI MPOTEIHIB 3a
JIOTIOMOT010 BYTJIEBOA-(pepMEHTHOTO TBepoda3zHoro aHanizy [2]. BiporiiHuMmu BBaXxaiu JaHi Ipu
P<0,05. OtpumaHi exkcHepUMeHTalbHI JlaHi BKa3ylOTb Ha Te€, W10 AKTUBHICTh 3B’SI3yBaHHS
riaypoHaTta Ta renapas-cyibdara cnenupiyHUMH MPOTETHAMU Y MO3KY IIYpIB 32 YMOB CTpeCy
CHJIBHO BIJIpi3HA€TbCA. 32 yMOB KOMOIHOBaHOI iMMoOumi3auii TBapuH mpoTsrom 3 1i0 He
BCTAaHOBJIEHO BIPOT1/IHOT 3MIHM TiajlypOHaT-3B’A3yBaJIbHOI BIACTUBOCTI JIOCIIIHUX MPOTETHIB y BCIX
CYOKTITUHHUX KOMIApTMEHTaX MOPIBHAHO 3 KOHTPOJbHUMHU TBapuHamu. IIpote, piBeHb renapas-
cynb(har-3’13yBalIbHOI AKTUBHOCTI MPOTETHIB y IMUTO30JbHIM ¢pakiii, oTpuMaHOi 3 MO30YKa
crpecoBaHux miypiB 0yB Hmxk4e Ha 40 % (P<0,001) y mopiBHSIHHI 3 KOHTpPOJIBHOW rpymot. [Ipu
bOMY 3arajibHHIl My NPOTEiHIB Y JOCIITHUX (PpaKiisx He OyB 3HAUMMO 3MiHEHHMH. 3aCTOCYBaHHS
2-okcorayrapaty B 7031 0,8 I/Kr Baru Tia y NUTHIH BOAI IPOTAroM 14 QHIB CTUMYIIOBAIO HIBHULIE
BIJTHOBJIEHHSI 0aJlaHCy MK KUIBKICTIO MPOTETHIB Ta iX BIACTUBICTIO 10 3B’SI3yBaHHS CHELU(PIUHUX
IJ11IKO3aMiHOTJTIKaHiB.

JlocnipkeHHs TpoBe/IeH] B paMkax jepk0romxeTroi Temu 0116U001521

1. Smock R. G. & Meijers R. (2018) Roles of glycosaminoglycans as regulators of ligand/receptor
complexes, Open Biol., 8(10). pii: 180026. doi: 10.1098/rsob.180026.

2. Dolzhenko M. I, Lepekhin E. A. & Berezin V. A. (1994) A novel method for evaluation of carbohydrate-
binding activity: enzyme-linked carbohydrate-binding assay (ELCBA), Biochem Mol Biol Int., 34(2), 261-
271.
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Oco0MBOCTI cTpEecoBOi peakuil KJIITHH OYKAJLHOIO emiTesilo JIOAMHU Ha Jil0
HETPOHHOI0 BUNIPOMiHIOBAHHS

Ky3neuyoe KAL Eezpe.wcnuﬁ A.JO.2, Kusum I1.C.%, Ulyco O.D. 2 Oniwenxo I'M?
Llxopbamos FO.T'.

1Xap1<ch1>Km"1 HaliOHATBHIH MeanuHui yHiBepcuTeT, Konst.Kuznets@gmail.com
X apkiBchKuil HarionanpHuil yHiBepcuTeT iMeni B.H. Kapasiua, yuriy.shckorbatov@gmail.com

OmauM 3 HaHEOE3NMEYHIMX BHUIIB 10HI3YIOYOTO BHIIPOMIHIOBAHHSA € HEHUTpoHH. B
3aJISKHOCTI BiJl CBO€I eHeprii BOHM MOXyTh y 2—20 pa3iB NepeBHIIYBaTH Bpakalouy 31aTHICTb
PEHTICHIBCHKOTO Ta ramma-BunpomiHoBaHHsa (Bipxo Ta in., 1978, c¢. 16-30). Metoro naHoi
pobotu OyB anami3 BusiBneHoi panime (Ky3nenos Ta iH., 2016, c¢. 88—89) 3anexxHOCTI KOHAEH AT
XpOMAaTUHY B Spax KIITHH JIFOJUHU (K 3arajibHOT XapaKTEPUCTHKHU KIITHHHOTO CTPECY) BiXl 103U
HEHUTPOHHOTO BUIPOMIHIOBAHHSI Ha MPHUKIAII KUTBKOX JOHOPIB. JlOCHIPKEHHS MPOBOJMWINCH HA
KIITUHaX OyKalbHOTO emiTenio noauHu 3a Mmetogukoio (Kysmemo Tta iH., 2015, c. 83).
OmniHroBasiach CTymiHb KOHzeHcamii xpomatuHy B 100 siapax kimiTmH 3 JOHOPIB YOJIOBI4Oi cTaTi
(Puc. 1) 3a moka3HukoM BMicTy rpanyin rerepoxpomaruny (BI'T).

3riiHO OTpPUMaHUX JAaHWX, 30UTBIICHHS J03W HEHTPOHHOTO BHIIPOMIHIOBAaHHS /10 36,5 M3B
NPU3BEIIO 10 3pocTaHHs nmokazHuka BI'T B kiiThHAX ycix JOHOPIB, TOMI SK MOJANIBIIE 3POCTAHHS
noBepHyno nokasHuk BI'T 10 xoHTponbHOTO piBHA. Y BUNanky 3 noHOpoM A (20 pokiB) CTymiHB
KOHJICHCAIlll XpOMaTHUHY TPH 3aCTOCYBAaHHS MaKCUMAJIbHOI /103 BUSBUJIACH HIDKYOIO 32 KOHTPOJIb.
16 " . % o
15 T ol
14
13 -
12
1 -
10 -

H Touop A
(20 poxir)
HoHop b
(24 poxw)

H Mouop B
(26 poxdie)

BIT, KibKicTE FpaHyx

Konrpore 2,3 4,6 9,1 183 36,5 73,1 146
EEKBIBAIEHTHA 7033, M3B
Puc. 1. 3MiHM KOHJIEHCOBAHOCT1 XpPOMAaTUHY B Spax KIITHH OyKaJIbHOTO €MITENI0 JIIOJUHH I11]T
TEI0 MAJIUX 10X HEHTPOHHOTO BUIIPOMIHIOBAHHS; «*» — BIAMIHHICTH B KOHTPOJIO P<0.05

Takum 4MHOM, XBUJIENONI0HA 3aJICKHICTh KOHACHCAIIT XpOMAaTHUHY Mij 11€10 HEHTPOHHOTO
BunpomiHioBanHs (Ky3Henos 1a iH., 2016, c. 88) miaTBepauiacs y eKCepuMeHTax 3 1HIIUMHU JOHO-
pamu. IloaiOH1 3MIHUM MOXYTh CBIIYUTH PO HAsIBHICTh €EKTYy rOPME3NUCY 32 YMOB HEHTPOHHOTO
BUIIPOMIHIOBAHHS, IKUI BTIM Ma€ 1HANBIAYaTbHI OCOOIHBOCTI JUIsI KOXKHOTO OKPEMOTO OpraHi3My.

JlocniakeHHs: BUKOHAHO 3a TPaHTOM MiHICTepCTBa OCBITH 1 HAYKH YKpaiHu Ne 0115U000487.

Bci excnepumenmu 3 6iomamepianom, akui 0y8 OMpUMaHuil 3 OpeaHizmy J0OUHU, NPOBOOUNUCH 3
OOMPUMAHHAM BUMO2 YUHHO20 3AKOHOOA8CMEA Md HOPM DIOemuKu.
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Kpoc-kopeasiniinuidi  aHajdi3 TPAaHCMeMOPAHHOIO TNOTEHIIAJY 3apPOJAKOBHX
KJIITHH Y pAHHBOMY eMOpioreHesi 3a [ii iOHiB BaXKKHX MeTAJIB

T'anux I'.B., @edoposuu 3.4.

Jlvgiscokuii HayioHanbHull MeouyHull yHigepcumem imeri JJanuna I aruybkoeo,
zoryana.ivanytska@gmail.com

IoHn BaxXKMX MeTaliB Ta iX CHOJYKHM € HaMMOIIMPEHIIMMH 3a0pyqHIOBaYaMU €KOCHCTEM
[1]. Hiroun Ha 3apoAKOBI KIITHHU, 3yMOBJIOIOTH HHU3KY METa0OJIIYHMX 3MiH Ta BIUIMBAIOTh Ha
enexTpodizionoriuni mapaMmerpu KiIiTHHA. OJTHUM 3 1HIUKATOPIB PO3BUTKY 3apOJAKOBOI KIIITHUHH €
TpaHCMEMOpaHHMI TOTeHIlian. ToMy akTyaabHUM € JOCHIAWTH B3a€MO3B’SI3KM MiX YacOBUMH
CUTHAJIaMU TpPaHCMEMOpPaHHUX MOTEHLIaNiB JUIsl MOAAJBIIOTO PO3YMIHHS, BHUSBIEHHS HOBOI
iH(opMarlii mpo BIUIMB 10HIB BaKKHX METAJIIB Ha €JeKTPOQ1310J0T1UHI MOKa3HUKH KITITHHH.

MeTtoro poOOTH € BHUSBICHHS Ta BCTAHOBIICHHS TICHOTH 3B’SI3Ky MK YaCOBHUMH psIaMU
CUTHAJIIB TPaHCMEMOpaHHUX MOTEHIliaNiB 3a Jii HiKellto, KOOalbTy, 0JIOBA Ta LIMHKY Ha 3apOAKOBI
KJIITHHU B’IOHA Y PAHHBOMY eMOPiOHAJIbBHOMY PO3BUTKY.

BximHuMu mapameTpaMd Ui MPOBEACHHS aHamizy Oymu JiteparypHi mani  [2].
[TpoxBanTyBaBim 3 10-TH XBWIMHHUM iHTEpBAJIOM rpadivHi JaHi OTPUMAHO YacOBI PSIIM CUTHAIIB
TpaHcMeMOpaHHOro  moTeHuiany. IIpoBeneHO  Kpoc-KOpensIiWHUN  aHali3 CHUTHAmIB 13
BUIICPEIDKEHHSIM Ta 3aIli3HEHHSIM Y Jaci.

Pe3ynbraroM KpOC-KOpENSIIMHOIO aHali3dy 4YacOBHX pSIIB CHUTHAIIB TPaHCMEMOpPaHHUX
NOTEHI[iaJliB BUSBJICHO, IO MAaKCHMalbHI 3HA4YCHHs KOE(]II€HTIB KPOC-KOpEIslii 3MilIeHi
BIZTHOCHO HYJBOBOTO Jary. Kpoc-kopemnsumiitai (yHKI1 MalOTh BUIJIA] KOJUBaHb, SIKi 3aTyXalOTh B
000X HampsMKax BiTHOCHO oci abcuuc (1aru). [Ipy BUIMX 3HaYEHHSAX YaCOBUX 3CYBIB KOE(ILlI€EHT
KpOC-KOpeJsALii cTae MaJoiHPOPMaTUBHHUM.

JlocToBipHMI TO3UTUBHUI 3B'SI30K crocrepiraeTbess 31 3cyBom Big 20 go 70 xB. 3
MaKCUMaJIbHUM 3HaueHHsM Koedirienta kpoc-kopemsmii I = 0,65 mpu P = 0,05 gepe3 40 xs.
B3a€MOBIUJIMBY JBOX CHTHaiB, SKUMH € TpaHCMEMOpaHHUX TMOTEHLIANIB, BHUMIPSIHUX JJIs
3apOJIKOBUX KIITHH, II0 1HKYOOBaH1 B cepeioBHIax 0e3 Ta 3a 1ii Hikemo. KpuBa kopensmiitHmx
GyHKLINH TpaHCMEMOpaHHUX MOTEHIaliB BUMIPSAHUX JUIS 3apOJKOBHMX KIITHH, IO iHKyOOBaHi B
cepenoBuIax 0e3 Ta 3a All KOOAJIbTy XapaKTEpU3YEThbCS JIOCTOBIPHUM MO3UTHUBHUM KpOC-
KOPEJSILIHHUM 3B'SI3KOM, 1110 CHOCTepiraeThes 31 3MimeHHIMHU Biag 0 10 60 XB. 3 MakCUMallbHUM
3HaYeHHAM KoedilieHTa kpoc-kopemsauii I = 0,68 mpu P = 0,05 gepez 10 xB. MakcumaibHe
3HAYEHHS KPOC-KOPEJSIIIii 7151 3apOJIKOBUX KJIITHH, 10 1HKYOOBaHI B cepenoBuIax Oe3 Ta 3a il
oJioBa mpu 3MieHHi Ha 10 xB. craHoBuTh I' = 0,77 ipu P = 0,05 Ta xapakTepu3yeTbesi JOCTOBIPHUM
MO3UTUBHUMHU 3B’s3KOM 13 3cyBaM 10 50 xB. B3aeMOBIUIMB XapaKTepU3yeThCA KOIMBHOIO
JUHAMIKOIO 3 JIOCTOBIPHUM TIO3UTHUBHUM 3B'I3KOM MDK TpaHCMEMOpaHHHMM MOTEHIIaJoM
BUMIPSHUM Ha eMOpIOHaNbHIA KIITHUHI, 32 HOPMaJbHMX YMOB IHKYyOamii Ta 3a HasBHOCTI B
1HKyOaIiifHOMYy cepeqoBMIII 10HIB IIMHKY Ta CIIOCTEpIraeThCcsi 3 4acoBUM 3cyBoM a0 120 xB.
MaxkcuMmanbHe JOCTOBIpHE 3HAYEHHS KOeQIlIeHTY Kpoc-Kopensmii ctaHoBUTh I = 0,42 Ha piBHI
3"auymocti P = 0,05 npu 3cysi Ha 30 xB.

OTxe, 3a TOMOMOT0I0 KPOC-KOPEJIALIHHOIO aHalli3y BCTAHOBJIEHO JIOCTOBIPHUN MO3UTHUBHUM
3B'SI30K MK TpaHCMeMOpaHHUMH MOTEHI[laJlaMUd Ta IPOJIEMOHCTPOBAHO BIJITEPMIHOBaHI y Yaci
3MiHM MEMOpaHHUX MOTEHIIIaTiB 32 BIUIMBY 10HIB HIKeJ0, KOOAIbTY, 0JI0OBa Ta IUHKY Ha 3apOJKOBI
KJIITUHU Y paHHbOMY €MOpP10HAIbHOMY PO3BUTKY.

1. Blewett, T. A., & Leonard, E. M. (2017). Mechanisms of nickel toxicity to fish and invertebrates in marine
and estuarine waters. Environmental Pollution, 223, 311-322.
2. Boiko, N., & Sanagursky, D. (2000). Dynamika transmembrannoho potentsialu zarodkiv v’yuna v
umovakh vplyvu ioniv vazhkykh metaliv [Dynamics of transmembrane potential of germ breeding in
conditions of influence of heavy metal ions]. Visnyk of Lviv University. Series biological, 25, 3-7. (in
Ukrainian).
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