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JOCJIIXKEHHS BINIUBY BUTAXKKN KOMBYUI HA BA3OBI ICUXO®I3I0OJOI'TYHI
®YHKIIT OBCTEXXYBAHUX IMICJISI AMITY TAIIIT
Baxmyrtos K. A.l, Makapuyk M.IO.}, Fop6ynos O.A.”
YHaguanvno-nayxosuii yenmp "Incmumym 6ionozii ma meduyunu" Kuiscokozo nayionansnozo
yuieepcumemy imeni Tapaca lllesuenka, Kuis, Yxpaina
2@axyromem Komn'tomepnux nayk ma Kibepnemuxu Kuiscokoeo nayionanvrozo ynisepcumemy imeni
Tapaca lllesuenxa, Kuis, Ykpaina

A brief kombucha regimen did not yield meaningful short-term improvements across tests of simple
sensorimotor reaction, choice reaction, functional mobility of nervous processes, brain performance, and
verbal working memory in 10 veterans (all p > 0.05). Effects were small; the only consistent—though non-
significant—pattern was a modest shortening of simple sensorimotor reaction time. In this context,
kombucha appears to be a mild functional beverage rather than a fast-acting cognitive enhancer.

KomOyua (uaiiauii Tpr0) MO3UIIOHYETHCS K PYHKIIOHATLHUHN HAITiN 13 TOTCHI[IHHIM aHTHOKCHJIAHTHHUM,
MPOTHU3AMANBHUM 1 TOHI3yIOUMM e(pEeKTaMu 3aBASKH OPraHIiYHUM KHCJIOTaM, MoiideHonam, APLKIHKAM 1
OaxtepissM. Iy BeTepaHiB 3 IMIBUIICHIMH BHMOTaMH O CEHCOMOTOPHOTO KOHTPOIIO Ta YBAard IOIIYK
0e3neuHnx 3aco0iB MIATPUMKH KOTHITHBHHX (YHKIIH € TPaKTHYHO 3HAa4YyImuM. BomHOYac HayKOBHX
CHCTEMAaTUYHUX JaHUX MPO KOPOTKOCTPOKOBHWII BIUIMB KOMOY4i Ha ICHXO(Qi3i0J0TiuHi MOKa3HUKH Opakye
(Batista et al., 2023). B maHOMy mocmifpkeHi CTaBHIIOCS MUTAHHS MPO Te, YU 3AaT€H KOPOTKUI KypC IBOTO
HAIIOKO JTATH TTeBHUH TIO3UTUBHUH BILTMB Ha JIaH1 PYHKIII].

Mertoto pocmimkeHHs: Oyna TepeBipka TOro, Yd 3MIHIOE KOPOTKOCTPOKOBE BXKMBaHHS KOMOyui Taki
ncuxo(izionoriuHi MOKa3HUKHU SK: MIBHUAKICTE MPOCToi ceHcoMoTopHoi peakiii ([ICMP), peakuii BuGopy
(PB), dyakmionansHy pyxnmBicTh HepBoBuX mporeciB (PPHII), npane3garHicTs romoBaoro Mo3ky (I1I'M),
MOKa3HUKH BepOanbHOI oneparuBHOi mam’sti (BOIT) y BeTepaHiB 3 aMmyTali€ro.

Sx oOctexyBaHi B JOCHKEHHI B3sUTM y4acTh 10 KOJNHMINHIX BiHCHKOBOCTYXOOBIIB 3 OIHOOIYHOIO
ammyTaIiero HKHBOI KiHmiBKH (18-50 pokiB), siki BCi maBamm MUCHMOBY iH(QoOpMoBaHy 3roay. B xomi
JOCTIDKEHHS BCl OOCTEeXYBaHI OTpUMYyBaIX 4 TpUHOMH KOMOYYi TIPOTSTOM 2 JHIB; TOBTOPHE TECTYBaHHS
MPOBOAMIIH Yepe3 | roauHy micist ocTaHHboi A03u. Bumiprosanu [ICMP, PB, ®PHII, I1I'M, BOII (To4nicTh
10 mc. Jlnst cTaTHCTUYHOI TEpeBIpKM JaHWX BUKOPHCTOBYBAIHM MEpPEBIPKY HOPMAJIBHOCTI 32 METOIOM
[Tamipo-Binka, a mOpiBHAHHS 3aJIEKHUX BUOIPOK — 32 METOJ0M BikokcoHa.

Otpumani pesynbraTu Tokaszanu, mo mBuakicte [ICMP no 3actocyBanHs Hamoro ckmagana: 250,5
[215:403] mc, Tomi sik micnsg — 220[183:478] mc; p > 0,05. llIBuakicts PB (00uaBi pyku) 10 3acTocyBaHHS
Haror cknamana: 392,5[220:432] mc, Toxi sk micist — 380,5[197:514] mc; p > 0,05. HIBuaxicte ®PHIT o
3acTocyBaHHs Hamoro cknamana: 708[534:2050] mc, Toxi sk micisa — 696[450:1954] mc; p > 0,05. BigHocHa
KUIBKICTh IOMHJIOK MpH BHKOHaHHI TecTy Ha I1I'M 1o 3actocyBanHs Hamnorw ckianana: 0,0875[0,02:0,62],
tomi sk micis — 0,0875[0,04:0,69]; p > 0,05. BigHocHa KifbKiCTh TOMUIOK ITpu BuKoHaHHI Tecty Ha BOII mo
3aCTOCYBaHHsI HAIoOI cKiaamana: 767,3[555,95:1436,81], Toxi sk micns — 789,4[487,18:1231,68]; p > 0,05.
IIBunkicte BukoHauHs Tecty Ha BOIIl ckmamama 767,315[555,95:1436,81] mc, Tomi sk micis —
789,375[487,18:1231,68] mc; p > 0,05. ToOTO, OTprMaHi pe3yJIbTaTH MOKA3aaH, L0 3MIHM CTATUCTUYHO
HEJOCTOBIpHIi; a po3Mipu epeKTiB — Mai.

Kopotkmii kypc komMOydi He CNPUYMHHMB 3HAYYIIMX 3MiH 0a30BHX TcHxoQizionorivHux (QyHKIIH y
BUOIpI OOCTe)KyBaHMX BeTepaHiB. HaiirociinoBHila TeHAEHIss — momipHe npuckopeHHs [ICMP 0e3
MiATBEP/UKEHHS HA CKJIQAHIIINX KOTHITUBHUX 3aBIaHHAX. Lle y3roKyeThes 3 ySBICHHIM PO KOMOyUy SIK
M’SIKHH (QyHKUIIOHAIBHUN Hallid, a He rocTpuil ctumyssatop (Junior et al.,, 2022); moreHuiiiHa Aig MOXe
BAMAraTH JIOBIIIOTO MPHIOMY Ta/ab0 OLTBIIOT BUOIPKU JUIsl BUSBJIICHHSI KyMyJsITHBHOTO edekty. [IpakTruano
IIe O3Haydae, MO KOMOydYy HE BapTO PO3TILAATH SK IIBUAKOJIIOYMM 3aci0 Ui IMiJBUIICHHS KOTHITHBHOI
MPOAYKTHBHOCTI, OHAK i pOJib AK O€3MEeYHO1 TOMOMIXKHOI OMIT HE BiAIKMIA€ThCA.

OnHopa3oBUil KOPOTKHHM Kypc KOMOydi HE TPHU3BOJUTH JIO CTATUCTHYHO 3HAYYMIUX 3MiH 0a30BHX
ncrxo(i3ioNoriYHUX MOKA3HUKIB y BETEPaHIB 3 aMITyTalli€ro; PiKcyroThes cliaOKi MO3UTHUBHI TEHIEHIIIT JIIst
[ICMP, 10 noTpeOyroTh MiATBEPIXKEHHS y OUIBII TPUBATUX 1 METOJOJIOTTYHO CTPOTUX JOCHIPKEHHSX.

CrucoK BUKOPUCTAHUX JKEPEI:
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EJIEKTPO®I3IOJIOTTYHI MEXAHI3MU ITAM'SITI Y CTPECOBUX YMOBAX TA ii
MOAyJasaIs
Bepectok A.O., llIka6apa A.B., CeBepunoBcbka O.B.
JlHinpoecoxuii Hayionanvuuil yHigepcumem imeni Onecsa I'onuapa, /[Hinpo, Yrpaina

Prolonged war-related stress impairs visual memory; we examined EEG markers and training effects in
80 young adults near the frontline. Baseline: women showed balanced front-parieto-occipital alpha with
sensorimotor beta; men: parieto-occipital alpha and front-temporal beta. Higher alpha predicted poorer
performance, while beta reflected attention and efficiency. After one month of CogniFit training, visual
memory improved by 17-19%. In men, activity shifted from prefrontal to occipital (automation), in women
frontal activation increased (control). Overall, reduced alpha and enhanced beta indicated adaptive network
reorganization and improved cognitive stability.

3 ormsmy Ha 3pOCTaHHS TMOIIMPEHOCTI KOTHITHBHHUX PO3JAiB, MOB'S3aHUX 31 CTpecoM, Ta MOTpedy B
e(eKTHBHUX KOPHUTYBAIBHUX CTPATETisIX, 30pOBa MaM'sITh BBAXKAETHCS KIIOUOBHM KOMIIOHEHTOM ajamTallii
Ta € Iy’Ke YyTIUBOIO JI0 CTpecoBUX (PakTopiB. BaxkuBo, 110 Halll YYaCHUKH MPOXHUBAIOTH y MPU(YPOHTOBIN
30HI Ta MOCTIHHO MiAJAIOTHCS BIUIMBY CTPECOBHX (PAKTOPIB, MOB'SI3aHUX 3 BIHHOO, MPOTATOM MPHUOIH3HO
TPBHOX POKiB. Llel KOHTEKCT AO3BOJISIE HAM TOCITIANTH MEXaHi3MH a/IallTallil 3a TPHBAJIOTO BIUIMBY PEeabHUX
BICBPKOBHX [iii Ta pO3MOYaTH TECTyBaHHS MUIAXIB MOIYJAMIl, BKJIIOYarOYd NH(POBE KOTHITUBHE
TpeHyBaHHS 3a nonomoroio CogniFit.

Hocnimxenns nposeneHo Ha 40 crynenTkax i 40 crynenTtax BikoM 18-24 poxwu, siki Hamanu iHGOpPMOBaHY
3roJly Ha y4acTh. YUYaCHUKH MalH HOPMaJIbHUI/CKOpPUTOBaHMHU 3ip, JOCTaTHid coH (=7 roa/niy, 5 nmib mo
TecTy) i HOopMmatuBHI ncuxomerpuuHi nokasHuku (PANAS, PSS, HADS; MMSE > 27; CogniFit >50-i
MIPOLIEHTIUTR); AiBUaT TecTyBanu y QomikynsapHii ¢asi. EEI" (Neurocom; 10-20 Ag/AgCl; immenanc <5 kOwm;
500 I'y) peectpyBaiu y craHi crokorw (Bimkputi oui), mia yac BukoHanHs WOM-REST Recognition Test
(ma marpopmi CogniFit, CIIIA) Ta uepe3 oaMH Micslb KOTHITUBHHX TpeHyBaHb. CIIEKTPHU MOTYKHOCTI
(ambha-OeTa) MOB'I3yBaNIM 3 TOYHICTIO BUKOHAHHS 3aBJJaHHS 32 JOTIOMOTOI0 PETPECIHOTO aHami3y.

Ha mowatky nmocmimkeHHS y JKIHOK CIOCTepiraBcs 30amaHcoBaHa (POHTAIBHO-TIM'STHO-TIOTHIMYHA
anb(a-akKTUBHICTD 13 CEHCOMOTOPHOIO OeTa-aKTUBHICTIO; y YOJOBIKIB — TiM'SIHO-IOTWJIMYHA anbga-
AKTUBHICTh 3 JIOOOBO-CKPOHEBOK) MOTOPHOK) aKTHBAIli€l0. Bulla HeHTpanbHO/TIM'STHO-IOTHIMYHA alib(da-
cknanoBa EED' xopemroBana 3 HIKYOI HPOXYKTHBHICTIO, Tomi sk 30imemienHs CLII y Oera-miamazoni
BiJOOpakaio Kpally yBary/puHHATTS pimenb. [licas Micsus TpenyBanb y mporpami  CogniFit
KOPOTKOYACHA 30p0OBa MaM'aTh nokpaiiuiacs Ha 17-19%. Y 4oJioBiKiB BiJl3HAYAIOCS 3HUKCHHS aKTUBHOCTI
BiJl MPEPPOHTAIHHOI 10 TIM'STHO-TIOTHJIMYHOI KOPH, IO MOXE CBIAYMTH MPO aBTOMATH3AIliI0 KOTHITUBHUX
mporneciB. Y JKIHOK TpEeHYBaHHS aKTHBi3yBalu ()POHTAJbHI 30HH, MOCWIMBIIM KOTHITUBHUH KOHTPOJIb.
3HKEHHS aib(a-aKTUBHOCTI B TIM'SIHO-TIOTHJIMYHMX 30HAaX MICJIS TPEHYBaHb BiOOpakae peopraHizallito
HEHPOHHUX MEpeX, M0 CHpHUsE SKICHIINK KOTHITUBHIA OOpOOI 1 MOXe pO3IIIAmaTHCs SK O3HaKa
HeHlporutactuaHocTi. [linBuinenHs OeTa-akKTHMBHOCTI B TOTWJIMYHIM 001acTi BKasye Ha TOKpAIICHHS
CEHCOPHOI (inbTpallii, a y ppOHTATBFHUX — HAa MIOCHJICHHS KOHILIEHTpAIIii Ta 3/JaTHOCTI /IO MPUHHSTTS PillIeHb.
crparerii moayinsinii. CogniFit minBUIIYye MPOAYKTHBHICTH 1 CIPUYUHSE aJalTHBHY eJIeKTpo(di3ionoriuny
nepeOyI0BY, TOXK € JOCTYITHOIO CTPATETIEr0 MOYJISIIII.
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FEATURES OF FUNCTIONAL BRAIN ACTIVITY AND HORMONAL
SUPPLY IN PATIENTS WITH CONCUSSION AS A RESULT OF COMBAT
TRAUMATIC BRAIN INJURY
Berchenko O.G., Titkova A.M., Shliakhova A.V., Levicheva N.O.

State Institution “P.V. Voloshyn Institute of Neurology, Psychiatry and Narcology of the National

Academy of Medical Sciences of Ukraine”, Kharkiv, Ukraine

During the Russian-Ukrainian war, head injuries were diagnosed in 37.5 % of the wounded. At the same
time, mild traumatic brain injury (TBI) according to the Glasgow Coma Scale was detected in 80 % of
military personnel (Cymbalyuk V. I. et al., 2023). The most common injury in combat TBI is a concussion.
These patients require special attention due to underestimation of their condition and inadequate treatment
and rehabilitation in the acute period, which significantly worsens the long-term prognosis. In this regard,
there was a need to study permanent changes in the functional state of the brain of patients in the acute and
intermediate periods of concussion in mild TBI.

A total of 39 patients in the acute period after TBI, lasting from 3 days to 2 months after the injury, and
16 patients in the intermediate period after TBI, lasting from 2 to 6 months after the injury, were examined.
In the acute period after combat TBI, the EEG showed a predominance of hypersynchronous electrical
activity in the alpha range, paroxysmal discharges of complex structure with the inclusion of polymorphic
delta and sharp high-amplitude waves, phase changes on the EEG, which is due to dysfunction at the level of
the brainstem-diencephalic structures of the brain. In the intermediate period after TBI, the most pronounced
was paroxysmal alpha band activity with the inclusion of slow poly- and monomorphic oscillations in the
frontal-temporal regions of the brain.

The detected increase in the power of the delta, theta, alpha, and beta brain wave spectra on EEG
spectrograms in the acute period reflects diffuse changes in electrical activity as a result of significant axonal
damage of neurons, mainly in the subcortical structures of the brain, the brain stem, and the corpus callosum
(Saatman, K. E. et al., 2008). In the intermediate period after TBI, the spectral power values of EEG
biopotentials showed less significant differences from the control group than in the acute period. The
decrease in the spectral power of theta-alpha range oscillations to the control group's levels indicates a partial
restoration of brain electrogenesis and improvement in compensatory mechanisms in patients with
concussion during this study period.

The results of coherent analysis indicate a weakening of interhemispheric and intrahemispheric
intraneuronal and interneuronal interactions in the beta bands in the frontal, temporal, parietal, and occipital
regions of the cerebral cortex in patients in the acute and intermediate periods after TBI.

A study of cortisol levels in combats with concussions after TBI showed that the concentration of the
hormone in blood serum increases 2.3 times during the acute phase and remains at the same level during the
intermediate phase. At the same time, in the cerebrospinal fluid (CSF), the cortisol content in the
intermediate period after the injury increased 1.7 times relative to its level in the acute period.

The level of BDNF in the blood serum of patients did not undergo significant changes in the acute period
after TBI, but in the intermediate period, a significant decrease of 31.4 % was observed against the
background of a sharp drop of 75.8 % in the CSF. A negative correlation was found between cortisol
concentration and BDNF concentration in the CSF, accompanied by a positive correlation between cortisol
levels and the power of theta and delta oscillations in the cortical regions of the brain in the intermediate
period after TBI. During this period, there was a deterioration in the psychological and physiological
condition of patients.

The picture of neurosteroid and neurotrophic support of metabolism with the development over time of
the effects of TBI at the level of the central nervous system reflects the dominance of the destructive
regulatory effects of cortisol over the restorative functions of BDNF. In this regard, attention should be paid
to the need to correct neuroendocrine disorders, which are usually not taken into account in therapeutic
approaches, but can and do have a critical impact on the possibility of restoring the psycho-physiological and
somatic conditions of combats after combat traumatic brain injury.
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BIIVIUB TPUBOKHOCTI HA IOKA3ZHUKHA ®I310JIOI'TYHOI'O TPEMOPY KUCTI
CTYIEHTOK B YMOBAX HABUYAJIBHOI'O CTPECY
buukoBa C. B., 'natruyk L. }O., Kopoas T. B.
Jlvgiscoruii HayionanvHul ynisepcumem imeni leana @panka, Yrpaina

In 26 female students aged 18-20, hand tremor was assessed using an accelerometer during academic
stress. Anxiety level was measured by DASS-21, and right-handers were divided into low, moderate, and
high-anxiety groups. Tremor amplitude, especially along X-Z axes, increased markedly in high-anxiety
students, while frequency showed weaker or inconsistent changes. Left-handers demonstrated stronger
correlations between tremor and anxiety (up to r = 0.98). Tremor amplitude proved to be a sensitive marker
of psycho-emotional tension and hemispheric asymmetry in stress regulation, particularly in left-handed
individuals, reflecting hemispheric asymmetry in stress regulation.

PiBeHb 0COOHCTICHOT TPUBOKHOCTI € BaYKJITMBUM IICHXOEMOIIIHHIM YHHHHUKOM, IO BIUIMBAE Ha aTalTHBHI
peakuii opranizmy. OZHUM 13 00’ €KTUBHHX 1HIUKATOPIB ICUXOEMOLIIHOTO cTaHy MOke OyTH (izionoriyanit
Tpemop. Bimomo, mo y cTpecoBux ymoBax HOro aMmIntiTy[a 3pOCTa€, OJHAK BIUTUB iHIUBiAyalbHOTO piBHS
TPUBOXKHOCTI Ha XapaKTEPUCTHKH TPEMOPY 3aJIUINAETHCS HENOCTaTHbO BUBUEHMM. Metoro pobotu Oyio
JNOCTIINTA  B3a€MO3B’S30K MDK pIBHEM TPHUBOXKHOCTI CTYIEHTOK Ta AaMIUTITyJHO-4YaCTOTHHMH
XapakTepucTuKamMu (hi3i0JIOTiHYHOro TPEMOPY IIiJl Yac HaBYaIbHOTO CTPECY.

VY nmocnimkenHi 6panu ydacts 26 cryneHTok (21 mpasii, 5 miBmri) 6iomorigaoro ¢axynsrery JIHY imeni
IBana ®panka Bikom 18-20 pokiB. PiBeHb TPHBOXKHOCTI BU3HAYMIHN 33 OMUTyBambHUKOM DASS-21 Ta Ha
OCHOBIi OTPUMAaHUX JaHWUX CTYIEHTOK-TPABILiB MOJUIMIN Ha TPYNU: HOPMOTPUBOXKHI (8 0cib), 3 cepenHim (5
0ci0) Ta BHUCOKMM piBHEM TPUBOXKHOCTI (8 0ci0). ExcnepumeHT mpoBoawiau 3rifHO 3 ['elbCiHCHKOMO
nexiaparniero BMA. Tpemop peectpyBanu 3a nonomororo akceiaepomerpa MPU6050 (InvenSense, Kurait) y
JIBOX TIOJNIOKEHHSIX KHUCTi: BUTBHOMY (KHUCTHb 3BHCa€ 3 ONOpPH) Ta MOCTYPaJbHOMY (KHCTh yTPHUMYETHCS
MapajiesIbHO OIMOPHIN MoBepxHi). JocmimkeHHs TPOBOAMIN O€3MOCePEIHBO MEePEl MOAYJILHUM KOHTPOJIEM
Ta y aHi 0e3 3aMipy 3HaHb, 00 BUBYUTH BIUIMB HABYAIILHOTO CTPECY.

BcranoBneno, mo y geHp 6€3 MOAYIS aMILTiTy[a TPEMOpPY B3IOBXK Oci X Oylia BHIOK y TPUBOKHHUX
CTYJCHTOK: JUIsl MpaBoi pykH y moctypi Ha 61%, mis niBoi — Ha 52% MOPIBHAHO 3 MEHII TPUBOXHUMH, Y
BIJIbHOMY TIOJIOKEHHI KHCTI PEECTpYyBaJIUCS JOCTOBipHI Mo3uTHBHI Kopemsauii (r=0,77) 3 piBHeM
TPUBOXKHOCTI. B3/10BX 0ci Y y TPHBOXHHUX 0Ci0 aMILTITY]a TPEMOPY MPaBOi PyKH NEPEBUIITyBaja MOKA3HUKH
CepeTHLOTPUBOKHUX Ha 49% y BibHOMY TOJIOKEHHI Ta Ha 52% y mocTypi. B3moBx oci Z y TpUBOKHUX
CTY/ICHTOK aMIUTITYa TpeMopy JiBoi pyku Oyia Ha 50% BHIIOIO, HIX Y TPYITi HOPMOTPHUBOXXHUX CTYJCHTOK.
VY neHp Momyss Li BiAMIHHOCTI MOCHIIIOBAJIMCS: B3OBXK OCi X aMIUIITyJa MpaBoi PyKH Y TPUBOKHHUX Oyia
OLIIBILIO0, HIXK Y HOPMOTPUBOXKHUX, Ha 35% y BIIbHOMY IOJIOXKEHHI Ta Ha 54% y mocTypi; B3A0BX oci Y —
Ha 43,5% y BinbHOMY MoJiOKeHHI Ta Ha 47,5% y mocTypi; B3ZOBXK 0Oci Z — y TMpaBIlliB aMILIITy1a TPEMOPY
npaBoi PyKH Yy TPHUBOXHHMX 3pocTana Ha 167%, Toumi sk y cepeaHbOTpuBOXXKHMX — Ha 130%, a y
HOPMOTpUBOXHUX — Ha 108%; st 1iBoi pyku amrutityna 30iienryBanacs Ha 192% y tpuBoxuuX 1 Ha 182%
y CepeHbOTPUBOXKHUX, 0€3 JOCTOBIPHUX 3MiH y HOpMOTpHBOXKHUX. 11010 "4acToTH Tpemopy, y MpaBIIiB
JOCTOBIPDHHUX 3B’SI3KiB 13 PIBHEM TPHUBOKHOCTI HE BHSIBICHO, TOJI SK y JBIIB (hikcyBanucs BHpas3Hi
acowianii. Y geHp 03 MOAYJIsl peecTpyBajIMCs CUIIbHI MO3UTUBHI Kopessuii (1o r=0,98) nepeBakHO 10 ocsX
X ta Y. Ilepen moayieM y JiBOPYKUX 30epiranucs i 4aCTKOBO 3MIHIOBAIMCS I1i 3B’SI3KH: JJIS JIIBOI PYKH —
BiJl BiJl’€MHHX y BUIBHOMY TMOJIOXKEHHI /IO MPSAMUX y TIOCTYPi, a JJIsl IPaBoi — CHJIbHI Ta TIOMIpHI MMO3UTHBHI
KOpesIii B3oBxk ocerd Y 1 X.

TakuMm YMHOM, aMIUliTyJa TpPEMOpy BHsBUIacsd Oulbll 1H(QOPMATHMBHUM TOKAa3HUKOM BIUIMBY
TPUBOXKHOCTI, HDK Horo dactoTa. HaliBupaxeHimn kopensimii 3agikcoBaHi y IBHIB, IO BigoOpaxae
3HAYEHHS MDKITIIBKYJIBHOI acuMeTpii B peryisimii NCHXOEMOLHHUX CTaHiB. 3pOCTaHHS aMIUNTyIu
(i1310JI0TTYHOTO TPEMOPY y CTYIAEHTOK i3 BUCOKOIO TPHUBOXHICTIO MiATBEP/KYE ii MOTEHLIaN SIK HagiiHOTo
MapKepa MCUXO0EMOIIIHHOTO HANPYy>KEHHS.
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PETPOCILIEHIAJIBHA KOPA SIK IHTETPAIIVMHUAM LIEHTP CHY, TAM’SITI TA
EMOLIMHOI PET'YJALII IPH HIOCTTPABMATHYHOMY CTPECOBOMY PO3JIAJI
bumek M.1O., Baacenko O.B., Kupnuenko O.B.
Binnuyvxuiti nayionanohutl meouunuil yHisepcumem im. M.1. I[lupozosa

The retrosplenial cortex (RSC) is a key hub integrating spatial navigation, episodic memory, emotional
regulation, and sleep. Its dysfunction in post-traumatic stress disorder (PTSD) is associated with impaired
contextual encoding, hyperactive amygdalo-hippocampal circuits, and pathological emotional memory.
PTSD involves disrupted REM sleep, hippocampal atrophy, and altered prefrontal-amygdala interactions.
RSC dysfunction reinforces traumatic memory consolidation and emotional dysregulation. Understanding
RSC’s role may guide therapeutic strategies, including modulation with melatonin, to restore REM sleep,
support adaptive memory, and reduce PTSD symptoms

Perpocnnenianpaa kopa (PCK) € kmo4oBHM BY370BHM IEHTPOM IHTErpariii mpocTOpoBOi HaBirarii,
eMi30MYHOT MaM’siTi, eMONiiHOoi perynsuii Ta cHy. [i auCQyHKIisS OpU MOCTTPABMATUYHOMY CTPECOBOMY
posznani (IITCP) moB’s3aHa 3 MOpPYLICHHSM KOHTEKCTYaJbHOTO KOIYBaHHS, TiNEPaKTHBHICTIO MHTAAie-
KOPTHKO-TIAPATIMOKaMITANBHAX ~ JIAHIFOTIB ~ Ta  MATONOTIYHOK  eMmouidHor  mam’sttio.  [ITCP
CYIIPOBOIKYETHCS KOMIUIEKCHUMH TOPYIICHHSIMH (YHKIIOHATBHOT aKTHBHOCTI Ta MOP(HOIIOTii KIFOYOBHX
CTPYKTYP MO3KY, 30KpeMa TiloKaMIia, MUTIaJICBUIHOrO Tijna, npedponTanbHol kopu, PCK Ta moB’s3aHux 3
HUMU TlaparinokaMmaibHux 30H. Y namieHTiB i3 [ITCP croctepiraerbest 3MeHIIEHHST 00’ €My TilToKamIia, o
MiATBEp/DKEHO AaHWMHU Helposizyamzanii (MPT) Ta kopemtoe 3 KOTHITHBHUMH TOPYIICHHSIMH, 30KpeMa
neinUTOM KOHTEKCTHOI Ta eMi30AWYHOI MaM’sTi, a TaKoX 3i CTiikow TpuBoxkHicTIO (Vogel et al., 2021).
MurnaneBuiHe TiIO BHSBISE MIiABUINCHY aKTUBHICTH 1 TiMEpIOJIApU3allil0 HEHPOHIB, IO crpuse ¢ikcarrii
TpaBMaTHYHUX CIIOTAIB PO CTpax, MiICHIIOE IOBTOPHE IPOKUBAHHS TPAaBMATUYHUX MOiN Ta BUHUKHEHHS
HiyHuX KomMmapiB. [lopymenas REM-¢a3u cHy — KIIO4OBOrO eramy KOHCOMiJamii eMOoIiiHol mam’sTi —
MPU3BOJIUTH A0 HEAOCTaTHHOTO 3racaHHs CTpaxy Ta 3HIKCHHS e(EeKTUBHOCTI aJalTUBHUX KOTHITUBHHX
mporieciB (Rho, Sherfey, & Vijayan, 2023). [laparinokammansHi 30HH, 30kpema PCK BukoHye poib
IHTETPaTUBHOTO BY3JIa MK PETPOCIICHIAIFHOIO KOPOFO, TIITOKAMIIOM Ta iHIIMMHA acOI[IHOBAHUMH 30HAMH,
3a0e3Meuylour MapIpyTU3alilo aQepeHTHUX CUTHaiB, (OPMYBaHHS KOTHITHBHHUX KapT, KOHTEKCTHOI Ta
CIi30IMYHOI TaM’sTi, a TaKOXK PEryJsAlil0 eMmolildHoro 3abaprieHHs crnoraniB (Maass et al., 2015).
Hucdynkuis PCK npu IITCP cnpusie 3akpimiieHHIO TPaBMATUYHHUX CIIOTAiB, MATOJOTIYHUX EMOIIHHUX
peakiiii Ta Je3opraHizaiii KOTHITUBHUX MPOIIECiB, IO MiJICHIIOE CHMITOMATUKY MOBTOPHOTO IEPEXHUBAHHS
tpaBmu (Lin et al., 2024).

XpoHiUHE WiABMIIEHHS PIBHA KOPTH30JIy IOPYILIYE MEXaHi3M HETaTHMBHOTO 3BOPOTHOTO 3B S3KY
rinoraramo-rinodizapHO-HaTHUPKOBOI OCi, 1110 MPU3BOAUTH 0 TIMEPKOPTU30JIEMii, aKTHUBAIIIT TpO3anaTbHUX
MPOIIECiB, OKCUIATHBHOTO CTpeCy Ta AUCOaIaHCy HEWPOIUIACTHYHOCTI, a TaKOX CIIPUsE JiereHepaTHuBHUM
3MiHaM Y TilIOKaMIli Ta IHIIMX CTPYKTYpPax, BIANOBIAAIbHUX 3a peryssinito crpecy. OnHo4acHO BinOyBaeThCs
MOpYIIEHHS B3a€EMOJIiT MK HEHpOTpaHCMiTepaMu, IO MiJCHIIIOE TPUBOXKHICTh 1 3MEHIITY€E 3/IaTHICTh MO3KY
JIO BIJIHOBJIEHHS.

PCK € xirouoBHM BY3JIOBHM IIEHTPOM, II0 KOOpIWHYE B3aemonito REM-cHy, mam’sTi Ta eMoliiHOl
perymsinii. [Ipu IITCP nucdynkuis PCK npr3BoanTs 10 mopyieHHs KOHCOMiJalii TpaBMaTHYHUX CIIOTAMiB,
MATOJIOTIYHOTO MMOBTOPHOTO TEPEKHWBAHHS Ta TOPYIIEHb €MOMIHHOTO KOHTPOIJIFO. MOmymsiis aKTHBHOCTI
PCK, moxe BimHOBIIOBaTH HOpMalbHI mporiech REM-cHy, cnpusiTH ajanTHBHINA Mam’ATi Ta 3MEHIIyBaTH
cumntomu [ITCP, mo pobuts ii nepceKTHBHOIO MIIIEHHIO I TEPaeBTUUHUX BTPYUaHb.

CrnucoK BUKOPUCTAHUX JUKEPET:
1. Vogel, J. W., Young, A. L., Oxtoby, N. P., Smith, R., Ossenkoppele, R., Strandberg, O. T., ... & lturria-Medina, Y.
(2021). Four distinct trajectories of tau deposition identified in Alzheimer's disease. Nature Medicine, 27(5), 871-881.
https://doi.org/10.1038/s41591-021-01309-6
2. Rho, Y. A, Sherfey, J., & Vijayan, S. (2023). Emotional Memory Processing during REM Sleep with Implications
for Post-Traumatic Stress Disorder. The Journal of neuroscience : the official journal of the Society for
Neuroscience, 43(3), 433-446. https://doi.org/10.1523/JNEUROSCI.1020-22.2022
3. Maass, A., Berron, D., Libby, L. A., Ranganath, C., & Duzel, E. (2015). Functional subregions of the human
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extinction circuit facilitates fear extinction in a posttraumatic stress disorder model. Journal of Clinical Investigation,
134(22), €181095. https://doi.org/10.1172/JC1181095
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BILJIUB PIBHIB CTPECY ¥ TPUBOKHOCTI HA PU3UK-OPIEHTOBAHI PILIEHHS ¥
MOJIOAUX JOPOCJINX
borarupsoBa M. O., KpaBuenko B. 1.
Hasuanvrno-nayxosuii yeump "lncmumym 6dionoeii ma meduyunu” Kuiscokoeo HayionanbHo2o
yuieepcumemy imeni Tapaca lllesuenka, Kuis, Yxpaina

This study examined how stress and anxiety relate to risk-oriented decision-making in young adults
living in Ukraine during ongoing war-related stress. Sixty-five students (18-25 years) completed the DASS-
21 and the Balloon Analog Risk Task (BART). Higher stress and high anxiety were associated with more
cautious decision strategies on the BART; descriptively, responses were also slower under high stress,
indicating a tendency toward delayed action selection. Notably, moderate anxiety was accompanied by a
greater number of balloon pumps, suggesting a nonlinear (inverted-U-like) relation between anxiety level
and risk-taking. These findings indicate stress- and anxiety-linked shifts in risk evaluation that the BART
sensitively captures in this population.

VY KOHTEKCTi TPHUBAIOro MCHUXOCOLIaIbHOTO HABAaHTAXXEHHS Y MOJIOAUX JOPOCIUX 3pPOCTa€ iHTepec A0
MMOBEIHKOBUX 1HAWKATOPIB MPUIHSITTA PillIeHb, 30KpeMa JI0 3aBJIaHHS Ha aHAJIOTOBHH PU3WK 13 HAAyBaHHSIM
moBiTpsiHo1 Kynbku (Balloon Analog Risk Task, BART), axe BimoOpakae OamaHC MiXK MparHeHHSIM JO
BUTpamy Ta KorHiTHBHUM KoHTponeM (Lejuez, C. W., 2003). Tomy MeTor0 Hamoro AOCTiIKEHHs Oyio
MEPEeBIpUTH, UM TIOB’S3aHi PiBHI CTPECY W TPHUBOKHOCTI 3 OCOOJIHMBOCTSIMH PH3UK-OPIEHTOBAHUX PIlIEHH Y
CTyIeHTCbKOi Momofi. bymo obcrexxeno 65 oci6 Bikom 18-25 pokiB; piBHI cTpecy Ta TPHBOXKHOCTI
BU3HAYalIM 3a IKamamu omnuTyBanbHHUKa DASS-21, a cxwnpHiCTh A0 pusuKy omiHioBamu 3a BART,
BUKOPUCTOBYIOUHM CEpPEJHE YHCIO «HAaKauyyBaHb» KyJIbKH 1O JOOPOBUIBHOI 3yNMWHKH SK 1HTErpalbHUM
MMOKa3HWK pHU3WKOBaHOCTI. 7T MDKTPYNMOBUX TMOPIBHSAHH 3aCTOCOBYBaIM HeMapaMETPUYHI KpUTEpii
(xputepiit Kpackena-Yomtica; y pa3i moTpedu — miciasTecTOBI MOPIBHSHHS 3a KpuTepieM ManHa-BiTHi).

OTpHUMaHO CTaTUCTHUYHO 3HAYYIIMHA 3arajbHUM e(eKT 3a piBHeM ctpecy (kputepiii Kpackena-Yosica:
H(2, N=65)=6,19; p=0,045): y4acHHKH 3 BHCOKHM DPiBHEM CTPECY IEMOHCTPYBAJIH HIXUYY PHU3UKOBAHICTH
(MeHIIIa KiTbKiCTh HaKadyBaHb) (3,68+1,20) mOpiBHAHO 3 TPYIIOO 3 HOPMaJILHUM piBHEM cTpecy (4,36+0,16;
p=0,011), mo cBimYUTH, TPO TNepeBakaHHs OOEpekHOI cTparerii MPUUHATTSA pillleHb. 32 OMUCOBUMHU
MOKa3HUKaMu cepeHiii yac peakuii y BART cranosuB 334,56 + 112,69 mc (n=23) y rpyni 3 HOpMaJbHUM
piBaem ctpecy, 330,79 £ 132,21 mc (n=24) — npu miaBuimeromy ta 369,92 + 122,03 mc (n=17) - npu
BHUCOKOMY; TMIOTIPH BIJICYTHICTh CTaTHCTHYHO 3HAYYIIUX BiJIMIHHOCTEH, MPOCTEXKYETHCS TEHACHIS 10
MOBUIBHIIIOI BIIMOBI/I 32 BHCOKOTO CTpecy. 3a piBHEM TPHBOXKHOCTI Takoxk 3adikcoBaHo edekt (H(2,
N=65)=9,45; p=0,009): HaiiMeHIIIa PU3MKOBAHICTh MPH HAaKadyBaHHI KyJbKH CIIOCTEpirajach y rpymi 3
BHCOKOIO TPUBOXKHICTIO (3,56+0,20) BimHocHO HOpMH (4,11+0,13; p=0,015), TOi K MOMipHA TPUBOXHICTH
acoIfiroBasacs 3 BiJTHOCHO OUTBIIO pu3nKOBaHiCTIO (4,42+1,14). CyKymHICTh pe3ybTaTiB y3roKyeThCs 3
onucaHuM moBeainkoBuMu Moneasimu (Wang, M., 2022) ta manumu Heiiposisyamizarii (Zhu, Y., 2023),
3TiJTHO 3 SKVMH TIiIBUIIICHE eMOIlilfHe HaMpy>KEeHHS 3MIIly€e cTparerii y Ok YHUKHEHHs IOTEHIITHIX BTpaT,
TOJII SIK TIOMipHA aKTHBAIlisi MOXE MIITPUMYBaTH MOTHBAIIIIO /IO BUTpally 3a 30€peKeHOr0 KOTHITUBHOTO
KOHTPOJIIO.
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PSYCHOPHYSIOLOGICAL BASES OF THE INFLUENCE OF ART ON
THE BRAIN IN NORMAL AND PATHOLOGICAL CONDITIONS
Buravlova A., Shtyn P.

Faculty of Psychology, Taras Shevchenko National University of Kyiv, Kyiv, Ukraine

Several factors simultaneously determined the search for the neurophysiological basis of art in the brain,
including its universal presence in human societies in contrast to its absence in animals, its symbolic and
representational nature, its apparent lack of a direct functional role, and its close connection with the reward-
related affect. Modern neuroscience methods, such as fMRI and EEG, allow us to track the neural networks
involved in the creation and perception of art.

Active and passive engagement with art involves the frontal, parietal, and temporal cortex, as well as the
amygdala and other limbic structures, which provides emotional regulation and cognitive information
processing (Bolwerk et al., 2014). Art affects dopamine, endorphin, and oxytocin levels, eliciting hedonic
and psychophysiological responses (Barnett & Vasiu, 2024). Participation in creative processes modulates
the default mode network (DMN), supporting mental health in both normative and clinical populations
(Bolwerk et al., 2014; Maggsamen & Ross, 2020).

These interactions involve multiple cortical and subcortical networks. Specifically, the medial prefrontal
cortex is involved in self-reflection and emotional regulation, the parietal cortex in attention control and
spatial reasoning, the temporal cortex in visual and symbolic information processing, and the posterior cortex
in sensory integration. The limbic system, including the amygdala, underlies reward-related affect and
catharsis. Studies also show that activity in these structures during artistic interaction promotes the formation
of new functional connections, enhances neuroplasticity, and may serve as the basis for art therapy
interventions (Bolwerk et al., 2014; Barnett & Vasiu, 2024; Maggsamen & Ross, 2020).

Creative arts, such as painting, music, dance, and writing, enhance stress resistance by reducing cortisol
and improving autonomic balance. Regular engagement supports daily stress regulation and
psychophysiological well-being. Participation stimulates neuroplasticity via interconnected networks
involved in emotional regulation, cognitive flexibility, and reward, enhancing neural connections and
adaptive reorganization. Genetic and neuroimaging studies link creative activity to genes supporting synaptic
plasticity and structural brain changes, including white matter modification.

The medial prefrontal cortex (mPFC) and amygdala support adaptive emotional processing, regulating
reflection, resilience, and primal emotional responses (Ahmed et al., 2015). Art therapy helps restore
emotional balance and promotes neuroplasticity in individuals with anxiety, depression, and PTSD, with a
moderate-to-strong effect on anxiety reduction (ES = 0.53-0.81) (Campbell, 2010).

In summary, engagement with art activates widespread neural networks integrating cognitive, emotional,
and reward-related processes, enhancing neuroplasticity and psychological resilience. Art and art therapy are
evidence-based tools for promoting mental health.
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NOKA3HUKU OCOBUCTICHUX PUC CIIOPTCMEHIB I3 PI3HOIO 3AJIYYEHICTIO 10
KOMIT'IOTEPHHUX IT'OP
Tanara O.10., IlerpoBcbka T.B., ®exopuyk C.B.
Hayionanvruii ynieepcumem ¢izuunoco suxoganus i cnopmy Yxpainu, Kuie

The aim of this study was to identify and analyse the personality traits of athletes with varying levels of
involvement in computer games. According to the results obtained by the method of psychological
diagnostics ("Cattell's Multifactor Personality Questionnaire™, form C), a differentiation of the personality
traits of athletes depending on the level of involvement in computer games was established, which was
confirmed by means of mathematical statistics.

VY mpodeciiiHoMy CHOpTi BaXJMBE 3HAUYEHHsS MAarOTh 1HAWBIIyajbHI Ta JIOBI SKOCTI COpTCMEHa. Y
JociipkeHHi B3 ydactb 53 cryaentd HY®BCY Bikom 18-26 pokiB, sikux Oysio po3moAiieHo Ha TpU
rpynu: KibepcnopTcMeHnu 16 ocib; criopTcMeHH, AKi 3aXOILTIOI0THCSI KOMIT IOTEPHUME irpamu 15 oci0 pizHuX
BUJIB CHIOPTY; CIIOPTCMEHH, SIKi HE TPalOTh Y KOMIT I0TepHi irpu 22 ocobu. OTpuMaHi JaHi MiaTBEPAKYIOTh
HasBHICTh YiTKUX 1HAMBITyalbHO-TICUXOJOTIYHUX BiAMIHHOCTEH MiXK TIpylnamMH CIOPTCMEHIB 3aJIe)KHO BiJ
iXHBOI 3aJy4eHOCTI M0 KoM toTepHHX irop (puc. 1). 3axomieHicTh irpamMu mMOB’si3aHa 3 (OPMyBaHHIM
crienupiYHAX OCOOMCTICHUX XapaKTEPHUCTHK: KiOEPCIIOPTCMEHH XapaKTEpHU3YBAIHCA TAaKUMH PHCAMH SIK:
panukamizm, MpiiuBicte (*p<0,05; **p<0,01), BHYTpilIHS HaMpyKEHICTh, CIIOPTCMEHU-aMaTOpH, SKi
rparoTh y KOMIT FOTEPHI irpH y BUIbHHI Yac, BUSBHIM 3aMKHYTICTh, CTPUMaHICTh, migo3pimicts (*p<0,05);
CIIOPTCMEHH, HE 3allyueHi 10 KOMITIOTEPHUX Irop, XapakTepu3yBajHCs CTPUMAHICTIO, BHCOKOIO
HOpPMAaTUBHICTIO MOBeNiHKH (*P<0,05), Ta BHYTpIlIHBOIO HanpyskeHicTi0. OTpuMaHi pe3yibTaTH MOKa3yloTh,
[0 OCOOMCTICHI PUCH CHOPTCMEHIB 3aJIeKaTh BiJi 0COOMMBOCTEH IXHBOI AISUIBHOCTI, 30KpeMa BiJ TOTO,
HACKIJIbKY BOHH B3a€MOJIIIOTH 3 KOMIT IOTEpHUMH irpamMu. Po3yMiHHS TOTO, SIK KOMIT' FOTEPHI irpH BILTUBAIOTH
Ha (OpMYBaHHS OCOOHMCTOCTI, € BaKJIMBHM JUIl CTBOPEHHs €(DEKTUBHHX MCHXOJOTIYHHMX mporpaM. Taki
MPOrpaMu MOXKYTh BPaxOBYBaTH SK MOXJIHBI PU3UKK (130JIAI[is, arpecis, 3aJieKHICTh), TaK 1 MO3MTHUBHI
CTOPOHHM TIOKPAIeHHS KOTHITUBHUX (DYHKITIH.
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Pucynox 1. llokasznuku 0coOUCmMiCHUX pUC CROPMCMEHI8

IIpumiTka. A — 3aMKHYTICTB/BIJIKPHTICTH; B — po3BuHEHE MuCIIeHHs1/00MexeHe MucieHHs (iHTenekT); C
— eMoliiiHa CcTaOUIbHICTH/EMOIlifiHa HecTikKicTh, E — mMianopsakoBaHICTh/IOMIHAHTHICT, F —
CTPUMaHICTh/€KCIIPECUBHICTh; G — HU3bKa HOPMATHBHICTH MOBEIiHKM/BUCOKA HOPMATUBHICTh noBediHk; H
— Oos3KicTh/cMiNHBiCTB; | — IKOPCTOKICTH/UyTimBicTB, L — QakTop cCTaBieHHS [0 JIIOJEH,
JIOBIpJIMBICTB/MINO3piTicTh; M — piBeHb  PO3BUTKY YSBH, NPaKTHYHICTH/MpiinmuBicTh; N
npAMOJiHiHICTE TuTuIoMaTHyHicTh; O — CHOKiW/TpuBOXHICTE; Q1 — KOHcepBaTH3M/paaukanizm; Q2 —
3aJeKHICTh Bifl Tpynu, KoH(popMmi3M/HOHKOH(pOpMI3M; Q3 — CaMOKOHTPOJIb, CHJIbHA BOJISI/HEOOIIK
CaMOKOHTpPOJIIO, 1HIU(epeHTHICTh, Q 4 — BHYTpIlIHSA HampyKeHicTh/(aerMaruunicTh, MD anekBaTHa
CaMOOIIiHKa/HeaIeKBaTHA CAMOOITIHKa.
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THUII TEMOJUHAMIKH SIK KJTACU®IKYIOUUI ®AKTOP ITPU OLIITHIII PO3BUTKY
NPUCTOCYBAJBHUX PEAKIIII HA HABYAJIBHE HABAHTAKEHHSI
I'yabka O.B., 'paéux H.M., I'pyoap L.5.
Teproninvcokutl HayionarbHUL nedazociynull yHigepcumem im. B. I'namioxa, Teproninw, Yxpaina

The study examined the relationship between hemodynamic type, heart rate variability (HRV), and
cognitive functions in female university students. Cardiac index (Cl) was used as the main indicator of
central hemodynamics. Positive correlations of Cl with blood pressure, heart rate, and cognitive parameters
(attention distribution, short-term memory) indicated higher activation and energy expenditure in
hyperkinetic individuals. Negative correlations with HRV indices (LF, TP) and attention switching reflected
reduced autonomic flexibility and cognitive stability. Hemodynamic type proved to be a significant
physiological classifier of adaptive and cognitive responses to academic load in female students.

diziosorivyHa peakilist OpraHi3My CTYJEHTIB Ha HaBYaJIbHE HAaBaHTAKCHHS € 1HIMBIAYaTbHOIO 1 3aJIeKUTh
BiJl CTaHy CEepLEBO-CYAMHHOI CHUCTeMH. THI TeMOJAMHAMIiKu BimoOpaskae OCOOIMBOCTI (YHKI[IOHYBaHHS
cepus Ta CcynuH 1 BU3Hauae e(EKTUBHICTh MPHUCTOCYBAIBHUX PEaklii OO iHTENEKTyalbHO-EMOLIHHOTO
HaBaHTa)XEHHs. 30aTaHCOBAHICTP MK CHMIIATHYHAM 1 TapacUMIATHYHUM BIUIMBaMHU 3a0e3medye
ONTUMAJbHUN PiBEHb BETETaTUBHOI PEryJsusilii, 0, y CBOIO Yepry, BIUIMBAE HA IPaLE3IaTHICTh, yBary Ta
nam’sTb. BUBUEHHS THITy T€MOJMHAMIKU SIK KIacU(iKytodoro (akropa J03BOJSE 3PO3YyMITH MeEXaHI3MH
IHAMBITyaIbHOI ajanTaiii CTyJJEeHTOK IO YMOB HaBYaHHA. AKTyaJIbHICTh JOCITIIHKEHHS 3yMOBIIEHA TTOTPEOOTO
Yy BUSBJICHHI ()i3i0JOTIYHMX MPEIUKTOPIB CTPECOCTIMKOCTI, KOTHITHBHOI €(EKTUBHOCTI Ta IOTCHINATY
ajanraiii B MOJIOZOMY BIIIi.

Metorw nociipkeHHS OyJ0 BCTAaHOBJICHHS 3B’S3KIB MDK THIIOM TIeMOJIWHAMIKH, TTOKa3HUKAMHU
BapiabenpHOCTI ceprieBoro putMy (BCP) Ta KOTHITUBHUME (DYHKIISIMA Y CTYJCHTOK.

VY mocnimkenHi B3 ydacTb 125 crynentok IV kypcy THITY Bikom 20,1+0,89 pokis. Busnavanu maco-
POCTOBI MOKa3HUKH, 4acTOTy cepueBux ckopoueHb (UCC), cucromiunmii (ATc) i miactomiuyauii (ATx) THCK.
Ha ocHoBi nux mapamerpiB po3paxoByBann ynapauii (COK), xpumuaamiA 00°eM kpoBi (XOK), cepuesnit
iagexc (Cl), aganrraniitauii motermian (All) ta ingexc Pobincona (IPo6). BapiaGensHICTh cepiieBOro purMy
PEECTPYBAIH 3a JIOTIOMOTOK Kap0irpadiuHoro aiarHOCTUYHOro KoMmiuiekcy Omera-M, aHalli3ylO4l 4acoBi
Ta CIEKTPaJIbHI MOKa3HWKH. [[JIsi CTaTUCTHUYHOrO aHajli3y BUKOPHCTOBYBaIM mporpamy Statistica 6.0 i
HenapaMeTrpuyHi kpurepii. Kopemsmiiiai 38°s3ku Mix Cl Ta iHIIMMHU TapaMeTpaMu OIIHIOBAIIM 32 KPUTEPieEM
Cripmena.

Cepuesuii ingekc (CI) BigoOpaxkae iHTEHCHBHICTh KPOBOOOITY BiIHOCHO PO3MIpiB Tijia: BUIII 3HAYEHHS
BiJIMOBITAlOTh TiMEPKIHETUYHOMY, HW)KUi — TIMOKIHETUYHOMY THITy TeMOJMHAMIKH, a EYKIHETHYHUH €
npoMi>kHuM. BusBneni nosutusHi xopensuii Cl 3 anrponomerpuunumu napamerpamu (p<0,05) cBimzuats
PO 3aKOHOMIPHUH 3B’SI30K MK MOPQOJIOTIYHHUMHU XapakTePUCTUKAMH W (QYHKIIOHAILHOIO TOTYKHICTIO
cepus. CTyaeHTKHM 3 OUNBIIMMH AHTPOIIOMETPUYHUMM IOKa3HHMKAMHM MalOTh BHILY NPOSYKTUBHICTBH
KpOBOOOIrYy.

[o3urtueHi 38’s3ku CI 3 CT, YUCC, IIT, AIl Ta [Po6 (p<0,05) dopmyroTh y3romkenuid dizionoriyauit
KOMIUIEKC, SIKHH CBIIYUTH NMPO aKTHUBALI0 CUMIIATHYHOTO By BEreTaTUBHOI HEPBOBOI CHUCTEMM Ta
MiABHUIIEHHS PETryIITOPHOrO HanpyXeHHs. ToO0TO rinepKiHeTHYHUH THIT TEMOJHMHAMIKY 3a0e31eduye MBUAKY,
ajle eHepro3arparHy ajanTarito 0 HaBaHTaxeHHs. Bummii Cl Takox KopeiroBaB i3 KpalluMHU MOKa3HUKAMH
pO3MOAITYy yBard Ta KOPOTKOYACHOI mam’sTi Ha IHMQPH, MO CBITYUTH NpO Ol MOOUIbHY aKTHBAIiIO
LIEHTPAJIBHOI HEPBOBOI CUCTEMH.

Heratusai kopemsuii mixx CI ta LF, TP, BIIP (p<0,05) Bka3zyroTh Ha 3HMXEHHS THYYKOCTi aBTOHOMHOT
perynsimii npud BHCOKIM CHUMIIATHYHIA akTUBHOCTI. Lle Moke OyTH NpOSIBOM IE€pPEeHANpPYXeHHS abo
nesananrtanii. Heratusai 38°s3xu Cl 3 mokazHUKaMy NepekiIroueHHs yBard i ycmimrHocTi (p<0,05) cBigyarts,
110 HaJMipHAa aKTHBAaLisl CUMIIATUYHOI JIAHKM 3HIKYE KOTHITMBHY THYYKICTh 1 CTAOUIBHICTB PO3YMOBOI
Mpane3aTHOCTI.

Tun remoauHamiky (32 pIBHEM CEpIIEBOrO IHJCKCY) € 3HAUymMM KiacH(DikyrounM (akTopom
ncuxo(i3ioNnoriYHoOro cTaHy CTyJIeHTOK. [ iepKiHeTUYHUI THIT XapaKTePU3y€EThCSl IHTEHCUBHUMH, ajie MEHII
€KOHOMHUMH PEaKIlisIMA CEepPIEBO-CYJIMHHOI CUCTEMH, HW)KUYOK BapiaOellbHICTIO CEpIEBOr0 PHUTMY Ta
3HIDKECHHSIM KOTHITUBHOI CTikiKocTi. ['IMOKIHETHYHHUH THN BiJ3HAYAETHCSA BHIIUM PIBHEM aBTOHOMHOI
perymsmii Ta cTaOUIBHIIIO YBarow, IO CHOpPUSE JOBrOTPUBAIOMY KOTHITUBHOMY HaBaHTa)KEHHIO.
Eykinetnunuii Tvn BimoOpaxkae 30ajaHCOBaHUI BapiaHT CEPLEBO-CYIAMHHOI PEryLii, ONTUMAJIBHUM A
MiATpUMaHHs e(eKTUBHOT HABYAJIBHOT JIISUTBHOCTI.
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FROM UKRAINIAN PHYSIOLOGY TO U.S. CLINICAL PRACTICE: A MODEL FOR
NEURODIAGNOSTIC EDUCATION
Yevpak N.!, Tychkivska O.2
'Advocate Lutheran General Hospital, Park Ridge, USA
Danylo Halytsky Lviv National Medical University, Lviv, Ukraine

Developing a Neurodiagnostic specialty in Ukraine is, first and foremost, an educational and national
health priority. Neurodiagnostics—encompassing electroencephalography (EEG), evoked potentials (EP),
electromyography (EMG), nerve conduction study (NCS), and intraoperative monitoring (IONM)—requires
both a strong foundation in physiology and structured clinical training. While these fields are firmly
established within global healthcare systems (ASET, 2020), Ukraine currently lacks a dedicated educational
and professional pathway for this specialty. This absence limits the systematic preparation of future
specialists and slows the integration of international standards into clinical care.

Ukraine, however, has significant strengths to build upon. Physiology as a discipline is deeply rooted in
Ukrainian biological and medical education, with robust teaching traditions in neurophysiology and related
sciences. Additionally, multiple universities and clinical institutions are already equipped with EEG systems,
providing a technical infrastructure that can be mobilized for professional training. These existing resources
create fertile ground for developing specialized curricula that unite theoretical physiology with applied
neurodiagnostic practice.

The proposed model adapts elements from U.S. neurodiagnostic education—where structured training
programs, competency-based assessment, and professional certification have long been established—to the
Ukrainian context (ABRET, 2025; Commission on Accreditation for Education in Neurodiagnostic
Technology, 2017; Hirsch et al., 2021). This framework integrates three pillars: (1) foundational instruction
in physiology and neuroscience, (2) hands-on laboratory and clinical training with EEG and related
modalities, and (3) pathways for standardized certification and academic excellence. Such a system would
prepare a new generation of neurodiagnostic professionals, create clear standards for training and practice,
and establish academic centers capable of sustaining professional growth.

The urgency of this initiative has been dramatically heightened by the ongoing war in Ukraine
(Fontanarosa, Flanagin, & Golub, 2022). We see more traumatic brain/spinal/nerve injuries, strokes,
epilepsy, headaches, and stress-related neurological disorders, along with worsening of pre-existing chronic
neurological diseases due to war (Kong, Zhang, Hu, & Lai, 2021). These conditions require not only
neurological treatment but also accurate and timely neurophysiological assessment. By uniting Ukraine’s
strong traditions in physiology with applied models of U.S. clinical practice, this initiative offers a
sustainable pathway for workforce development, improved patient care, and healthcare resilience in times of
national crisis. It also provides a compelling example of how physiology education within higher institutions
can evolve to meet pressing societal needs while maintaining international academic integration.
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®YHKIIOHAJIBHI MOPYIHIEHHSA MO3KOBOI JIAJIbHOCTI TA MOXKJIMBOCTI iX
OIIHKH Y BINCbKOBOCJYKBOBIIIB IICJISI MIHHO-BUBYXOBUX 3AKPUTUX
YEPEIIHO-MO3KOBUX TPABM

3aopoaina JLIL., IIpuBanosa H.M., bosT 10.B.
Incmumym neeponoeii, ncuxiampii ma napxonoeii im. I1.B. Bonowuna HAMH Ykpainu, Xapxis, Yxpaina

A total of 28 combatants (14 with single and 14 with multiple blast-induced mild traumatic brain injuries)
and 11 controls were examined using EEG coherence analysis and computerized tapping tasks. Both inter-
and intrahemispheric coherence were reduced, more markedly in multiple injuries, correlating with greater
cognitive-emotional deficits. Neural imbalance was observed: inhibitory processes in the left hemisphere
with compensatory activation in the right. Motor tasks confirmed these findings, showing instability, loss of
asymmetry, and hand dominance inversion. The combined EEG and tapping assessment proved highly
informative for objectively evaluating brain functional reserves and guiding individualized
neurorehabilitation of combatants.

VY cyuyacHux ymoBax BiHH 70 80 % OOHOBHMX ypakeHb MpPHUMAAA€E HA MiHHO-BHOYXOBI TpaBMH, cepen
AKX 3HAYHY YacTKy CTAHOBJIATH 3aKPUTi 4epElHO-MO3KOBI TPAaBMHM JIETKOIO CTyNeHs. IxHs HeGesmeka
MOJIATaE y MiHIMAIBHAX TOCTPUX IMPOSBAX Ta BUCOKOMY PH3WKY BiJIalieHMX KOTHITHMBHHX, €MOIINMHHX i
HEBPOJIOTIYHUX PO3TaJliB, OCOOIHMBO 32 TIOBTOPHUX YIIKOKEHb 1 00HOBOrO cTpecy. MeTo IOCIiIKeHHS
OyJ1I0 CTBOPECHHS KOMILUIEKCHOI MOJIENI OIHKK (DYHKI[IOHAJHHOTO CTaHy MO3KY BIHCHKOBOCITY>KOOBIIIB ITiCIIs
MB3UYMT, 3natHOi BHSIBIATH CYOKIIIHIYHI 3MIHM Ta BiJCTeXKyBaTH e(QEKTHUBHICTh BiTHOBHHX 3aXOIiB.
Ob6ctexeno 28 BilicbkkoBocTyk00BIiB (14 i3 moogmHoknMu Ta 14 i3 MHOXMHHUMEH MB3UMT nerkoro
CTYNEHS TSDKKOCTI) Y TepMiHH 3—12 MicAIiB Micis OCTAHHBOTO YIIKOKEHHsI Ta 11 0ci0 KOHTPOJIBLHOI TPYITH.
Metoau BKITIOYaIH KorepeHTHUH aHani3 ¢onoBoi EEI" (M- Ta BHYTpIIIHBOMIBKYJIbOBHI) 1 CEepiiiHi pPyXoBi
3aBIaHHs (KOMIT F0Tepu30BaHui Tenidr) npotsroM 10-14 griB. [IpoTokon TenmiHry cKiagaBcs 3 YOTHPHOX
3aBJaHb y PI3HUX I[IBUIKICHUX pPEKHMax MpPaBol0 Ta JIBOIO PYKOW; OIIHIOBAIHUCS TOKA3HUKH
MPOAYKTHBHOCTI, HEPIBHOMIPHOCTi, acuMeTpii Ta e(eKT MOBITFHOTO MPUCKOPEHHS 3 YpaxyBaHHSIM IXHBOI
TUHAMIKH. MIKITIBKYJIHOBHI aHAJI3 3aCBiAYMB 3HIDKEHHS KOTEPEHTHOCTI y TAI€HTIB 13 MOOJUHOKHMH Ta
MHOXHHHUMHM TpaBMaMH [OPiBHSHO 3 KOHTpPOJIEM, I[IE€PEBAXHO Yy JelbTa-, Tera-, ainbda- Ta
HU3bKOYACTOTHOMY OeTa-Jiama3oHax 3 JIOKami3amielo y JOO0OBMX 1 TIM'SHHMX Bimginax. Y TNali€HTiB i3
nooanHokuMun MB3UMT korepeHTHicTh 30epirajacs Ha BiIHOCHO BHILIOMY piBHi, a 3HIDKCHHS Majo
mokamizoBaHWK XapakTtep. Haromicts y rpym 3 wMHOXHHHEMH MB3UMT KimbKicTh JOCTOBIpHUX
BiIMIHHOCTEH OyJia 3HaYHO OUIBIIO0: MATOJOTIYHI 3MIHHM IMOIIMPIOBAIMCSA HA IEHTPAJIbHI, MOTHIMYHI Ta
CKPOHEBI JUISHKM 3 OXOIUICHHSIM TeTa-, HU3bKO- Ta BHCOKOYACTOTHOTO Oera-miamazoHiB. L{i mopyureHHs
KOpENoBall 3 OUThIl BUPAKEHUMH KIIHIYHUMH TPOSBAMH - I1HTEHCHUBHIIIUMH HEBPOJIOTIYHIMH
CUMIITOMaMH, €EMOIIIHHOI HECTAOIIBHICTIO Ta KOTHITUBHUM JIe()illUTOM, IO BiJOOpaXkae MIMPIIE YparKeHHS
MEpPEXKEBUX CTPYKTYP, BIAMOBIJAIBHUX 32 CEHCOPHY IHTErpallito, yBary, maM’siTb Ta €MOIiHI peakIlii.
BHyTpilIHBONIIBKYIbOBa KOI'€PEHTHICTh TaKOX JAEMOHCTpyBaia BiamiHHOCTI. Ilpu moogmHokux MB3UMT
(GyHKLIOHAIBHI 3B’A3KM 30epirajucs Ha BIOJHOCHO CTa0UIbHOMY PpiBHI. Y pa3l MHOXMHHHUX TpaBM
CTIOCTEpIraiocs 3HWKEHHS! KOTEPEHTHOCTI B JIeNbTa- 1 TeTa-/1iana3oHax JiBOMiBKYJIbOBUX JJOOOBO-CKPOHEBHX
30H y MOEIHAHHI 3 MIJBUIICHHAM y OeTa-Iiana3oHi [MEHTPAJbHO-TIM IHUX BIJJIUIIB MPaBoi miBKyi. Takuid
mucOananc BimoOpakae KyMYJISITHBHHN e€(eKT YIIKO/PKEHb: BUCHAXEHHS KOTHITUBHO-EMOIIIHHOTO PEecypcy
Ta BHUKOHAaBUMX (YHKIIH 13 KOMIICHCATOPHOIO aKTHBAI[i€I0 MPaBOMIBKYJIHOBHX Mepex. JlocmimkeHHs
CepIMHMX PYXOBUX 3aBJiaHb IATBEPAMIO HaBEIEHI pe3ysbTaTH. Y 3J0pOBUX OCI0 TOKa3HUKHU
MPOJAYKTUBHOCTI ¥ CTaOLIBbHOCTI Oyl BiAHOCHO pIBHOMIpHHUMH, a €(eKT IJOBUTLHOTO MPHUCKOPEHHS
MIPOSIBIISIBCSL 3HAUYIIO NMPH BUKOHAHHI 3aBaHh 000Ma pykaMu (BHpasHIIIe MpPaBol0), MO CBIIYHIO TIPO
AKTUBALIIIO HEePEAHIX BIAALIIB KOpPH JIiBOI MiBKYyJi. Y maiieHTiB i3 nooauHokoro MB3UMT Bim3Hauanocs
3HW)KEHHS POIYKTUBHOCTI, OJJHAK TPH L[bOMY 30epirajacs meBHa acCMMETpis Ha KOPUCTH MPaBOi PYKH Ta
BiJHOCHa cTabuIbHicTE poboTH. Ha BigMmiHy Big IBOrO, y TALI€HTIB 13 MHOXHHHUMH TpaBMaMH
CIIOCTEpIraJIncsl BHpaKeHa HECTaOUIBHICTh, IMUPOKHUH ialla30H KOJIMBAHb IMPOJYKTHBHOCTI, BIJICYTHICTBH
CTiliKOT acumeTpii B 000X pekMMax, 4acTi BUTNAJKU iHBepcii acuMmerpii (JOMiHyBaHHS JIiBOI PyKH) INpH
MPUCKOPEHHI, & TAKOX 3HAYHE 3pOCTaHHS HECTAaOUILHOCTI POOOTH JIiBOIO PyKor0. Taki 3MiHU BiZOOpaXkaloTh
3HMKEHHS €(EeKTUBHOCTI KOPKOBHUX PpETYJISITOPHHX BIUIMBIB Ha IJKOPKOBI CUCTEMH HecnenupiqHol
aKTHBallli, BUCHAXXCHHS CEHEPreTUYHUX pECypCiB Ta 3MEHIICHHS aJalTUBHHX MOXIUBOCTEH MO3KY,
0c001MBO 32 YMOB MOBTOpHUX TpaBM. lloennanns korepentHoro ananizy EEI' Ta Teminry miarBepauiio
e(eKTHBHICTb KOMIUIEKCHOT MOZENI OLIHKHM (YHKLIOHAJIBHOTO CTaHy MO3Ky. BoHa no3Bosisie 00’ €KTHBHO
BU3HAYaTH CTYIiHb BIJHOBIICHHS (YHKIIOHAJIBHUX PE3EpPBIB 1 € MATPYHTAM JJIsi 1HAWBIAyalli3oBaHOI
HelpopeadimiTallii BiChbKOBOCIYKOOBIIIB 13 MOOAMHOKUMHU Ta MHOKUHHUMH MB3UMT.
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PSYCHOPHYSIOLOGICAL FEATURES OF SOLVING OPTIMIZATION TASKS
Kazmirchuk O., Kuznietsov I., Kozachuk N., Yevpak N., Revko S.
Lesya Ukrainka Volyn National University, Lutsk, Ukraine

Brain computational resources under conditions of cognitive activity are limited. Simultaneous load in the
verbal and visuospatial domains significantly reduces cognitive performance, as confirmed by existing
studies demonstrating an interference effect. At the same time, the format of visual information presentation
plays not only an auxiliary role in information processing but also directs and even determines the course of
problem solving. Optimisation tasks are a specific class of computational problems focused on finding the
best way to use available resources while taking certain constraints into account. The goal of optimisation, in
turn, is to find such a combination of variables that maximises or minimises the target function.

A pilot study was conducted involving six participants (four females and two males) aged 18-20 y.o. The
participants were asked to solve interactive “Tower of London” tasks alternating with working-memory
tasks.

Visually, the tasks were presented in both the regular and the reversed format (rotated 180 degrees
vertically). According to our working hypothesis, the reversed version of the task requires modification of
habitual embodied cognitive schemas and the use of additional computational brain resources. We
hypothesise that, in this case, solving the task will take more time and require a greater number of steps.

The following indicators were analysed: number of moves, average time per step, total test duration, and
the efficiency coefficient of task performance (the ratio of moves made to the minimal number of moves
required to complete the task). The percentage of trials that were not solved within the time limit, that were
successfully solved, and that were not solved because the move limit was exceeded was also determined.

The working-memory task consisted of a few stages, with the first stage displaying on the screen a
configuration of three dots in four possible positions. After that, during the second stage, a single dot was
shown in one of the four allowed positions. If the position of this dot matched the position of any dot from
the previous configuration, the participant had to press a response button.

Data analysis revealed a tendency towards decreased task-solving performance when disks were moved
on the inverted scenes, as well as an increased percentage of trials in which the move limit was exceeded for
the inverted scenes. The obtained results indicate that inverted figures complicate task performance, which
confirms our working hypothesis.
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Figure. Percentage of successful/unsuccessful trials depending on the spatial orientation of the game
board.
1 — successful trials, 2 — trials not solved within the time limit, 3 — trials not solved due to the limited number
of moves. Blue bars represent trials with the scenes of the normal orientation; red bars represent trials with
the scenes of the inverted orientation.

At the same time, the inverted game board leads to the activation of attentional systems, as evidenced by
the results of working-memory tests. In particular, under these conditions, the number of incorrect, false-
positive responses decreases.
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MOHITOPUHI CTAHY IICUXO®I3I0JIOINMYHUX ®YHKIIN CIIOPTCMEHIB-
AMATOPIB I YAC HABYHAHHSA TOJIBOTAM Y FPV-CUMVYJISITOPAX
Kapacs B.C., bap6oun B.B., ®enopuyk C.B., IllutikoBa €.A., Jlazapesa O.b.
Hayionanvruii ynieepcumem izuunoeo suxoeanusi i cnopmy Yrpainu, Kuis, Ykpaina

The aim of the study was to determine the state of psychophysiological functions of amateur athletes
during flight training in FPV simulators. The experimental group demonstrated more stable results by
indicators of simple visual-motor reaction at the end (after training to fly in FPV simulators) compared to
the control group. Amateur athletes demonstrated higher functional mobility of nervous processes after
practice: the subjects of this group needed less time to process 120 signals in the feedback mode. The data
obtained can be used for further research, training beginners and amateurs in drone sports (namely, drone
racing) and popularizing this sport.

[lepmmit 3a70KyMEHTOBaHUI MPUKIIA/ 3MaraHHs TMEPEeToHiB Ha apoHax 3’sBuBcs me B 2012 pori, Komu
koManaa Drop Bear, aBcTpanilicbka KOMaH/a, siKa CKJIafayiacsi 3 MICIEBUX MJIOTIB, oYalia MyOJIiKyBaTH B
OHJIAlH Bijieo CBOiX 3ai3miB. L1i 3MaranHs HazuBamucs Rotocross, 10 Mo cyTi Oy/I0 paHHBOIO BEPCI€IO TOTO,
[0 MU CHOTOJIHI Ha3uBaeMO ApoH-pericuHr. [limoTu mitanu Ha cBoix FPV-0oprax (First point/person view),
0 70 CHX Ip € CIIIIBHOK PHUCOI0 CydacHHWX Ta TomimHix meperoHiB (“Drone Racing: The Sport of the
Future Takes Flight,” 2016). V FPV-neperonax Oe3MiJOTHUKIB J0OOpEe MIiATOTOBJICHI JIIOIU-TIUIOTH
PO3TaHsIOTH JiTaJbHI anapaTH Ha MAaKCUMAJIbHUX MOXKIIMBOCTSIX y BUCOKOLIBHIKICHUX CIPUTHUX MaHEBpax.
TpancriopTHi 3aco0u, sKi BUKOPHCTOBYIOTHCS B TeperoHax FPV — me kBaapokomTepw, sKi € OJHUMH 3
HaAMOLIBII COPUTHUX BHHAXOMIB JoacTBa. Hapasi pexopa mBuakocTi kBampokomntepa: 414 km/rox (MAX
speed) 1 360,50 km/ron (AVG speed) (“Bce, mo motpioHo 3Hatu npo FPV-aponwm,” 2024). Moxna
MPUILYCTUTH, IO AJIS1 TAKOTO BUIY CIIOPTY, SIK APOH-PEHCHUHT, BXKJIMBUMHU YHHHUKAMHU BUCOKHX CIIOPTUBHHUX
pe3yibTaTiB, sk 10 mpukiany i B aBromeperonax (Filho et al., 2015), OyayTh sIKOCTI yBaru, IIBUAKICTH
peakii, TOYHICTh pyXiB TOIIO. MeTOI0 AOCIiKEeHHS OYyII0 BU3HAYCHHS CTaHy MCUX0¢i3ionoriyHux QyHKIiNR
CIOPTCMEHIB-aMaTOPiB i Yac HaB4aHHS monbotaM y FPV-cumynsatopax. ¥ mocmimkenHi Opanu ygacTts 12
CHOpPTCMEHIB-aMaToOpiB 3 JnpoH-pedicuAary Ta 10 o0ci®0 KoHTpombHOI Tpymw, BikoMm 18-32 poku. s
BU3HAYEHHS cTaHy Ncuxo(izionorivHnX (YHKIiM pPEeCOHACHTIB BUKOPHCTOBYBAJIU 1iarHOCTUYHUHN
kommiekc «[liarnoct-1» (Makapenko, Jluzoryd, & beskommnbauii, 2014). JlochmimKyBain NOKa3HUKU
mpoctoi 30poBo-mMoTopHOI peaktii (II3MP), peakmii Bubopy omgHoro i3 tprox curHamiB (PB1-3), peakmii
BUOOpPY nBOX i3 Tpbox curHaniB (PB2-3); mokaszuuku peaknii Ha pyxomuii 00’exkt (PPO); mokazHuku
IIBUJIKOCTI, SIKOCTI Ta KIUIbKOCTI TNepepoOKu iH(opmaiii B pexumi «3BOpoTHOro 3B’s3ky» (P33), 1o
BU3HAYAIOTh (QYHKLIOHANBHY pyXJIuBicTh HepBoBuX npouecis (DPHII) ta cuy mepBoBoi cuctemu (CHC); a
TaKOXX ITOKAa3HWKH AWHAMIYHOI M’si30BOi BuTpuBaiocTi ([IMB) oxpemo mis mpaBoi Ta miBOi KHCTI
(Maxkapenko Ta iH., 2014). JlocmimkeHHs: mpoBoguiocs B Tpu etanu. Ha I erami BukoHyBamucs BXigHi
3aMipu TIcHx0(i3i0NMOTIYHUX TMOKa3HUKIB 00cTexyBaHnx. Ha Il eram mpoxojuna mpakThka — HaBYaHHA
nonsotaMm 'y FPV-cumymsaropax. Il eran mossiraB y 3amipi BHXIZHUX NCHXO(i310MOTIYHMX MOKa3HHUKIB
oOctexyBaHux. EkcriepuMeHTanbpHa Ipyna Ha BUXoAi (ITicss HaBYaHHS MmoiboTaMm y FPV-cumynstopax)
MPOIEMOHCTpYBajia Oinbll CcTabiNbHI pe3ynbTaTu 3a mokazHukamu [I3MP mopiBHSIHO 13 KOHTPOJIBHOO
rpymnoro. Bapro Buninutu pesynbraté TectyBanHs B pexxumi P33 (tect «120 curnanisy), e micis MoJbOTIB
MPaKTUKAHTH JEMOHCTPYBaJH Kpaiii pe3ynsratu (p<0,05): MeHIuit yac BUX0/Ly Ha MiHIMAJIbHY €KCIIO3HUIIII0
ta Bunyy ®PHII (ockinbku BUTpavaim MeHIIe 4acy s onpaimtoBanHs 120 curnamis). B pexxumi P33 (Tect
«5 XBUIMH») OOCTEKYBaHI TaKOX BUTpAvalld MEHIIE Yacy Ha ompaifoBaHHs 120 curHamiB MOPIBHSHO i3
BxigauMu pesyneraTamu (p<0,05), TOOTO TPOAEMOHCTPYBAaM Kpalli pe3ylbTaTH IICIs IMPaKTHKU 3a
nokasHukoM @PHII BIIpoIoBX TOBrOTPUBAIOr0 CEHCOMOTOPHOIO HABAHTAXKECHHS.

CrnuCcoK BUKOPUCTAHUX JUKEPE:

1. Drone racing: The sport of the future takes flight. (2016, October 5). Zeitview.
https://blog.zeitview.com/2016/10/05/drone-racing

2. Bece, mo mortpidHo 3Hatm npo FPV-mponm: ormsan, ocobmmBocti Ta pexomenpamii. (2024, November 19).
HackYourMom. https://hackyourmom.com/drony/vse-shho-potribno-znaty-pro-fpv-drony-oglyad-osoblyvosti-ta-
rekomendacziyi/

3. Filho, E., Di Fronso, S., Mazzoni, C., Robazza, C., Bortoli, L., & Bertollo, M. (2015). My heart is racing!
Psychophysiological dynamics of skilled racecar drivers. Journal of Sports Sciences, 33(9), 945-959.
https://doi.org/10.1080/02640414.2014.977940

4. Makapenko, M.B., Jluzory6, B.C., & beskomunsauii, O.I1. (2014). Meronn4ni BKa3iBKH JI0 MPAKTUKyMy 3
nudepeHianbHO1 mcuxodizionorii Ta ¢izionorii Bumoi HepBoBoi AismbHOCTI oauHA. Beprukans, Kaumua C.I.

CEKIIIS: «®I3I0JIOT TSI BUIIIOT HEPBOBOI JISJIBHOCTI TA ICUXO®I3IOJIOT TYHI
®YHKIIII B HOPMI TA ITIPU ATOJOI'TT»




w IX mixkxHapoaHa KOH(epeHLUis

«McuxodisionorivyHi Ta BicuepanbHi PyHKUii B HOPMI i naTonorii»

3ACTOCYBAHHS HEHPO®I3IOJIOINTYHUX METOAIB 1151 PAHHBOI JIATHOCTUKH
JAENPECUBHUX CTAHIB
Kapmiwk A. C.
HHI] «Ilncmumym 6ionoeii ma meOuyunuy
Kuiscvkozo nayionanvnozco ynisepcumemy imeni Tapaca lllesuenxa

Application of neurophysiological methods for early diagnosis of depressive states. Early detection of
depression requires objective biomarkers. Neurophysiological techniques such as gEEG, ASSR, ERP, and
MEG reveal subtle brain activity changes in early depressive states. Findings include increased high-alpha
power, reduced 40 Hz ASSR coherence, and altered beta rebound linked to symptoms and treatment
response. Machine learning applied to EEG enhances diagnostic precision. Integrating multimodal metrics
may improve early screening for depression.

3pocTaHHS TMOIMMPEHOCTI NEMPECHBHUX PO3NMAIiB y CBITI BHCYBa€ KPUTWYHHMA 3amUT Ha 00’ €KTHBHI
OloMapkepu JUisi  paHHBOrOo BusBleHHS. Helipodizionoriuni  MeToaW, Taki SK  KUIbKICHUH
enekrpoeHedanorpadpivanii anamiz ((EEG), Bukimkani mMOTEHIamM Ta aymioCTUMYJIBOBaHI BiIIOBiIi
(ASSR), a Takox wmarnitoeHnedanorpadis (MEG) — mepcreKTHBHI iHCTPYMEHTH Uil BHSIBJICHHS 3MiH
MO3KOBOI aKTHBHOCTI Ha JOKJIIHIYHUAX YU PAHHIX CTalisX.

[Ipu obcTexkeHHI Yy MOJOAMX JOPOCIHMX OCi0 BHSIBICHO, IO IMiJBHUILIEHA MOTYKHICTh BHCOKOI anb(da-
aktuBHOCTI B AumsaHIi C3 (MiBWHA NEHTpaTbHUHM eNeKTPOJ]]) KOPENIOE 3 TOYaTKOBUMH JIEITPECHBHUMHU
cumnromamiu, 3 ROC > 0,7 nns giarHoctuku (Lee, P. F., 2018). VY marmieHTiB i3 NepInM emi3o[0M BEITUKOTO
nenpecusHoro posiaany (MDD), ski He npuiiManu aHTHIACHPECAHTH, CIIOCTEPITalOThCs 3aHMKCHA
MmikTpiansHa korepeHtHicts 40 Hz ASSR (ITC) y npasiii miBkyii ta 0-1TC nix wac 60 Hz ctumyssinii, 1o
3a0e3neuye 4yTiauBicth 84% i cneuudiunicts 81,5% y BimokpemuienHi Bix 3mopoBux KouTpouiB (Liu,
S.,2023). KpiM Toro, moka3aHo MOpYIICHHsS Iicis pyXxoBoro Oera-BimHOBieHHs (POst-movement beta
rebound, PMR) y Mepex MOTOPHKH y MAIliEHTIB 3 JEHPECi€r0, SIKE MOB’sA3aHe 3 HEIOCTATHBOIO BiIMOBI IO
Ha jikyBanus (Tang, H., 2024). V 3zaranmsromy orisiai cuctemu JEEG migkpecneno, mo Taki mapameTpH sk
abCOMIOTHA ¥ BIAHOCHA TOTY)KHICTh, aCHMETpil CrekTpa Ta KopAaanc (Cordance) MOXyTb CIYXHTH
KOPUCHUMHU MapameTpamu TpH izenTudikaiii genpecusroro crany (Kopanska, M., 2025).

[Mornubneni gocmikeHHs (YHKIIIOHANBHOI —Oprafizaiii MO3KYy 3acBiIuylTh, IO JCNpecis €
TEeTEepOreHHUM pO3JTaJ0M i3 BHUPWKEHUMH HEHpOQi3ioNoTiYHUMH BiIMIHHOCTSMH MK TIalliEHTaMH.
BusiBieHo mnpuHaWMHI JIEKiIbKa CyOTHIIB BEJIMKOrO JICIPECHBHOIO PO3JIaay, SKi XapaKTepPHU3YIOThCS
pi3HUMH TIaTepHaMH (YHKIIOHAJIBHUX 3B’S3KIB MK 30HAMH JIeOITHOI MEpexi, IIMOIYHUMHU CTPYKTYpaMu
Ta ceHcoMOTOpHUMH obnacTsmu (Sun, X., 2023). Lle miaTeepmkye HEOOXiIHICTh KOMILIEKCHOTO ITiIXOY 10
aHanmizy HeWpo(i3ioNorivHMX JaHWX, MOE€NHYe OIiHKY Kinmbkicanx EEl-mapamerpiB, BUKIHKaHHX
norenuianis (ERP), aymioctumynboBanux Bigmosineir (ASSR) Ta marniToeniedanorpadpiuanx (MEG)
nmoka3HuKiB. Taka iHTerpamis crpuse GOpMyBaHHIO 00’ €KTUBHUX, YYTJINBUX 1 CTIENU(DIYHIX KPUTEPIiB A
PaHHBOI AIarHOCTUKHU JCTIPECUBHUX CTAHIB.
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OCOBJIMBOCTI COPUMAHSTTSA KOPOTKUX BIJIPI3KIB YACY JOCJII)KYBAHUMHA
CEPEJHBOI'O HIKIJIBHOT'O BIKY 3AJIEKHO BIJI PIBHSI OCOBUCTICHOI
TPUBOXHOCTI
Kaunncska T. B., Ilapaciok 51. M.
Bonuncoxuti nayionanvnuii ynigepcumem imeni Jleci Yxpainxu, Jlyyvx, Yepaina

The aim of the study was to identify the peculiarities of perception of short time intervals by middle
school boys with different levels of personal anxiety. 30 males 12—15 years old participated in the study. The
intervals studied were 5 s, 15 s, 30 s and 60 s. Analysis of the perception of short time intervals by middle
school-aged subjects showed that, regardless of their level of personal anxiety, all subjects overestimated the
time intervals. The most accurate assessment of time intervals was made by individuals with low levels of
personal anxiety.

[Ipomec crpuifHATTS Yacy € 0a30BHM IO BiIHONIEHHIO O BCiX TCHXIYHHX TPOIECIB, TaKk AK BCi il
cy0’€eKTa 3[1MCHIOIOTBHCS BIMOBIAHO 10 MOr0o BHYTPIIIHBOTO Yacy. OfHAK iCHYe AWHAMIUYHHHA 3B 30K MiX
1HAMBITyaJIbHUM COPURHSTTAM Yacy Ta CTaHAaPTHUM MIPHUKIIAA0M Ti€l caMoi OJUHULI Yacy (Hanmpukiag, 5 c),
TaK L0 3aJEXHO BiJ] KOHTEKCTY Yac MOXE CIpUHAMATHCS SK KOPOTIIMH a0o0 OOBLIMH 3a CTaHIApTHY
onuHUIO. Ha cipuitHATTS yacy BIDIMBArOTH ICHX0(]i3i0JIOTIYHI MPOIIECH, TIOB’s13aHi 3 eMOIlisSIMH, 1, OTKe, Ha
OCHOBI I[i€] MOJIEIl MU OYIKYEMO, IO CTPECOBI NMEPESIKUBAHHS, SIKI BUKJIMKAIOTH NCUXO(I310JI0TIUHI peakilii,
TaK0X MOXYTh BILTUBATH Ha OILIHKY 4Yacy B mkoyspiB pizHoro Biky (Coull, 2004; Effron et al., 2006). Tomy
MeTa poOOTH TOJsrana y BHUSBICHHI OCOOJIMBOCTEH CHpUAMAaHHS KOPOTKHX MPOMDKKIB Yacy XJIOMISIMHU
CEepeIHBOTO MIKIIFHOTO BiKY 13 Pi3HUM PiBHEM OCOOMCTICHOT TPUBOKHOCTI. Y OCHTIKEeHHI Opanu y4dacts 30
oci0 4JonoBiyoi crati, BikoM 12 —15 pokiB. [JlocmimpkeHHS BIAMOBINAN0 MDKHAPOAHMM Ta BITUM3HSIHUM
OioetmuHMM cTaHmapram. JlocmimkyBamucss TmpoMiKKH TpuBaricTio: Sc, 15¢, 30c, 60c. Y momampmiomy
BHU3HAYABCS KOC(MIIIEHT TOYHOCTI JUIsI KOXHOI'O YacOBOro Binpi3ka. I BU3HAuUEHHS PiBHS OCOOMCTICHOL
tpuBoxkHOCcTi (OT) BHKOpHCTOBYBanm TecT-onuTyBadbHUK Crinbeprepa-Xanina. OTpuMaHi pe3ylbTaTu
OTpaIibOBaHO METOAOM BapiamiiiHoi craTucTuku. [IpoBiBIIM aHKETyBaHHS BHUSBWIHM, IO Yy BHOIpII
nepeBaxkanu ocobu i3 cepentim piBaeM OT — 60%, gacTtka ocib i3 Bucokum piBHem OT ctanosuna 27 %, i3
HU3BKUM — 13 %. AHamni3 CIpUIHATTS KOPOTKUX BiJpi3KiB YacCy JOCHIIPKYBaHUMH CEPEIHBOTO IIKITLHOTO
BIKy TIOKa3aB, II0 HE3aJIC)KHO BiJl PIBHA OCOOMCTICHOI TPUBOXKHOCTI, BCi JOCHIIJXKYBaHI IEPEOLiHIOBAIN
gacoBi mpoMikkd. Tak, B y4HiB i3 Hu3bkuM piBHeM OT cepemHili 4ac OIIHKK S5-CEKYHAHHX TPOMIXKKIB
cknanas 4,75+0,17 c. Haiibinpm TouHO y naHii rpymi BimOyBanacs omiHka 15 ¢ iHTepBamiB: cepelHiil yac
ominku ckianas 15,00 ¢, BianmoriaHo i3 koedimienTom TogHOCTI 100%. V 1mikossapie i3 cepenniMm piBuem OT
IiJ] 9ac OIIHKH JIOCIIPKYBaHUX MPOMIKKIB 4acy KOe(iIlieHT TOYHOCTI 3HaXOMUBCS B Mexax Bif 78% mpu
omiHIi 60-TH CEeKyHIHUX TPOMDKKIB 1m0 88 % mpu OmiHII 5-TH CEeKYHAHHX TPOMDKKIB. Y rpyrmi
NOCTiKyBaHUX 13 BUCOKMM piBHeM OT HaliBummii koedilieHT TOYHOCTI 3adikcoBaHO mpu oiiHIi 30-
cekyHnHuX iHTepBamiB (26,87+1,19 c, koedimienti TourocTi 89,6 %), HaliMeHIIA TOYHICTh BUSBJICHA IPHU
BU3HAYEHHI 5-CEKYHIHHUX YacOBHX NPOMIXKiB (kKoediuieHT ToyHOCTi 80%). AHaIi3 CIIPUHHSTTS KOPOTKHX
BIJJPI3KiB HYacy 3aJeKHO BiJi piBHS OCOOMCTICHOI TPHUBOXKHOCTI TOKa3aB, 110 HAHOINMBII TOYHY iX OILIHKY
3MIACHIOBAIM 0coOu 13 HU3bKkUM piBHeM OT, Ha 110 BKa3ylOTh JOCTOBIPHO BWIII 3HAYCHHS OLIIHKH 5-TH Ta
15-Tu ceKyHIHUX MPOMIXKKIB Yacy JaHWUMH JTOCIIPKYBAaHUMH, MIOPIBHSIHO 13 MIKOJSAPAaMH i3 BUCOKHM PiBHEM
OT (p < 0,05). ITig gac ouinku 60-ceKyHAHUX MPOMIKKIB HaMEHII TOYHY OIHKY 3agikcoBaHO B OcCi0 i3
Cepe/IHIM TUTIOM OCOOMCTICHOT TpHBOXKHOCTI. JliTepaTypHi AaHi CBiI4aTh, IO OCOOH, SIKi HAPAXOBYIOTH 60-
65 ¢ MaroTh XOpOIIli aganTaliiHi MOXJIMBOCTI 0 PI3HOMAaHITHMX HaBaHTaXeHb ((PI3MYHHUX Ta ICHUXIYHUX),
TOJi SIK epeowinka dacy (46-50 c) xapakTepusyerbes noranoro aganrauieto (Konan, Kaunncska, & 30upyH,
2012). 3rigHo 3 pe3y/ibTaTaMy HAlIUX JOCHIHKEHb, 0COOM CEPEIHBOI0 MIKIJILHOIO BIKY 13 HU3BKUM PiBHEM
OT maroTh Kpamii ajanTaliifHi MOXJIMBOCTI Ta 3JaTHI Kpalle BUTpUMYyBaTtd (i3W4HI Ta ICHXOJOTidHI
HaBaHTAXXECHHS, MOPIBHIHO 3 IHIIMMH JTOCITIJKYBaHUMH TPyIIaMu.
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BUKIINKAHA AKTUBHICTH MO3KY IOHAKIB I IIBYAT 3 PI3HUM PIBHEM
TPUBOXHOCTI
Kopajab K.I'., Xomenko C.M., FOxumenko JL.I.
Yepracvkuii HayioHanbrutl yrigepcumem imeHi boedana Xmenvuuyvrkozo, Yepracu, Yrpaina

Analyzed Psq indicators in subjects with extreme variants of reactive anxiety (RA). Subjects who
demonstrated high RA and had its indicators that exceeded the generally accepted norm made up the first
group. Subjects with low RA, who were characterized by anxiety indicators that were near the lower limit of
the norm, entered the second group. It was found that the latent periods P, and Ps in the subjects of the
second group were significantly shorter than in the representatives of the first group, especially in young
men. In the subjects of the second group, higher amplitude powers of the components P;, N; and P, were
found compared to the subjects of the first group, more often in girls. The examined boys and girls with high
RT were characterized by slower perception and processing of signals, and the power of the components of
their brain's evoked activity remained low at all stages P3o.

BuBuanu KOTHITUBHI BHKIWKaHI TOTCHINIATM TOJOBHOTO MO3KY P3go CllyXxoBOi MopambHOCTI y 62
MPAKTUYHO 3/IOPOBUX CTYACHTIB (FOHAaKiB 1 MiBYaT) 3 Pi3HUM piBHEM TPHUBOXHOCTI BikoM 17-19 pokis.
Buxnmkany akTHBHICTH MO3KY JOCITIIKYBaJId KOMIT foTepHUM eHledanorpadom «HeitpoKom» XAl Medica
3a JIOIIOMOTOI0 3BYKOBOi CTUMYJISIIIIT TIPABOTO 1 JJIBOTO ByXa, 10 TpuBaia 50 MC 3 TepiooM MOCIiTOBHOCTI
1-2 ¢ 3 inTeHcuBHicTIO 75-85 nb npw 3akpuTHX ouax. Yacrora TOHY 3HAUMMOTO cTHMYITy gocsrana 2000 I,
a "He 3HaunMoro — 1000 I'm. Ha koxni 10 He 3HaUMMUX CTHMYIIB reHepyBaiiocs 2-3 3HaumMmmux. Emoxa
aHami3y cknagana 750 mc. 3a IuxX yMOB 0OCTEXYBaHi pO3Mi3HABaM Ta MiJPaxOoBYBaIH 3HAYMMI CTUMYIH
(Bonm mopasanucs piame). [1ig yac ananizy BpaxoByBaju JOCTUMYJIbHHN yacoBui iHTepBai (6 200 mc).
Uwcno ycepemHeHb U 3HAYMMUX CTUMYJIIB HaOmmxamocs 10 30, gactorHa monoca 0,5-50 I'a. [{ns omiaku
BIATYKY MO3KY Ha 3HAuUMi CTUMYJH TPOBOJMIM BepHu]ikamilo KOMIOHEHTY Psgpp IIISIXOM TMOpPiBHSHHS
BIJINOBiZIel HA 3HAYMMI 1 HE 3HAYUMI CTHMYJH. BpaxoByBanu, 10 BiATYKH HA 3HAYMMi CTUMYJIH MICTSTh SIK
CepeqHBO-IATEHTHI KOMIIOHEHTH, TaK i caM KOTHITUBHUMA KOMITIEKC P3po. BuBuanm maTeHTHICTS 1 aMIDTiTY My
kommoHeHTiB Pi1, Ni, P2, Nz, P3, Nz xBumi Pzgp. Bci obctexyBani Oynmu mpaBOpyKHMH Ta TPaKTHIHO
3I0pOBUMH. TPUBOXKHICTH JOCHIDKYBaIM 3a ONMTyBaibHUKOM Crinoeprepa-XaHiHa Jisi BCTaHOBJICHHS
piBHiB peaktuBHOI (PT) i ocobucricHoi (OT) TpuBoxkHOCTI (Spielberger, C.D., 1972). Cratuctiuny o0poOKy
OTPUMAHHX PE3YNIbTaTIB 37iicHIOBau 3a gonomororo nmporpamu STATISTICA V12.

Mu mpoananizyBanu NMoka3HUKU Psg y oOcTeskyBanux 3 kpaiiHiMu Bapiantamu PT. Ti 3 oOcTexxyBaHUX,
0 JEMOHCTPYBalK BUCOKY PT i Manu MOKa3HWKH, SIKi MEPEBUIIYBATU 3arajbHONPHUIHATY HOPMY CKJIaIH
nepury rpymy. OOctexyBaHi i3 Hu3bKO PT, mo xapaxTepu3yBaluCh NMOKAa3HHUKAaMHM TPHUBOXKHOCTI, SIKi
3HAXOIMIINCH OLIS HIKHBOI MEXi HOPMH YBIHIIUTH JI0 IpyToi rpynu. BeraHoBIeHO, 10 TaTeHTHI niepioan P»
i P3 y oOcTexxyBaHUX JApYroi rpymnu OyJd BipOTiJHO MEHIIMMH MOPIBHSIHO TaKUX y MPEJCTaBHUKIB MEepIIol
TpynH, IO OCOONHMBO SCKpaBo mposiBriock y toHakiB (p<0,01-0,05). IMoBipHO, MmIBUAINIE CUPUHAHATTS
curHainy OyJo MpOsSIBOM BHIIOT PEaKTUBHOCTI KIITHH KOpH Y 00CTeKyBaHUX 3 HU3bKOIO PT Ta BkazyBajo Ha
Kpallli MOKJIMBOCTI JI0 aHamidy Ta crnenudiuyHoi oOpoOku curHamiB y kopi Mo3ky ( Tomopis, L.B., 2004;
Bruno, M.A., 2011). BoxHouac, y oOCTeXyBaHMX Jpyroi rpylH BHSIBICHO BHUII TOTYKHOCTI aMILTITY[
koMmoHeHTiB P1, N1 1 P, mopiBHSHO TakuX y TpeaCcTaBHUKIB MEPIIOl TPYITH, IO YaCTillle CIOCTEPIrancs y
niBuat (p<0,05). Omxke, 0OcTeXyBaHi IOHAKH 1 JiB4aTa 3 BUCOKOI PT MOpiBHSHO OJHOINITKIB 3 HU3BKUM il
piBHEM XapaKTepU3yBaJHWCh IMOBUIBHIIIUM CIOPUUHATTAM 1 OOpPOOKOK CHUTHANIB, a TOTYXHICTh
JOCHIDKYBAaHUX KOMIIOHEHTIB BHKJIMKAHOI aKTHBHOCTI IX MO3Ky Ha BCiX eTamax posropTraHas Psp
3aJMIIaIach NOPIBHSIHO HEBUCOKOIO.

Crnrcok BUKOPUCTAHUX JKEPEIT:
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Theory and Research (1), 24-55.
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AMILITYJA TA HACTOTA DI3IOJOITYHOI'O MTOCTYPAJIBHOI'O TPEMOPY KUCTI
CTYIAEHTOK B YMOBAX HABUYAJIBHOI'O CTPECY
Kopoas T. B., I'naruyk 1. 0., buukosa C. B.
Jlvgiscoruii HayionanvHul ynisepcumem imeni leana @panka, Yrpaina

In a cohort of 33 female students (24 — right-handed, 9 — left-handed) aged 18-20, tremor characteristics
were assessed under conditions of academic stress. The amplitude of physiological tremor increased
markedly in the postural position compared to the free position of the hand immediately before tests
especially along the Z axis: 1) the amplitude of tremor increased by 148% before tests vs 66% on a day
without knowledge control (n=33); 2) in right-handed female students the amplitude of tremor of the right
hand increased by 148% before tests vs non-significant changes on a day without tests (n=24); 3) in left-
handed female students the amplitude of tremor of the left hand increased by 348% before tests vs 138% on a
day without tests (n=9).

dizionoriyHui TpeMop — Iie HU3bKOAMIUITYIHI PyXd YacTHH Tijla 3J0POBOI JIOJWHH 3 YacTOTOol 8—12
l'u. ¥V 3BuualiHux ymoBax TakKi pyXdW HE BUSIBISIIOTH Bi3yalbHO, MPOTE iX MOXKHA 3apeecTpyBaTd 3a
JIOTIOMOTOI0 aKCEeJIepOMeTpa Ta OXapaKTepu3yBaTH Ha IJICTaBi JBOX MOKA3HHUKIB — YaCTOTH M aMILTITyAH
Tpemopy. Hailfgacrimme AoCmiKylOTh (i3i0NOTIYHUI TpEeMOp BEpPXHIX KIHIIIBOK. 3a BIUIMBY CTPECOBHUX
YHHHUKIB (30KpeMa HaBYaIBHUX (aKaJeMiYHHX) CTPEcOpiB), (i3UUHOIO HABaHTAXKCHHsS, BTOMU aMILTITyJa
TPEeMOpy MOXKE 3pOCTaTd IIOHAJ HOpMajbHE 3HAYEHHS, BHACIINOK YOTO PEECTPYIOTh IOCHIICHUH
¢izionoriuHuit TpeMop, 0COOIMBO y TIOCTypATbHOMY IOJOXEHHI KiHIiBKU. KoHTponsHa poOoTa CipuinHSsE
eMOIlifiHe Hampy>KEHHs CTYJCHTIB 3arajJioM Ta CTYJEHTOK 30KpeMma, sIKi 32 JaHUMHU NCHX0()i3ioNoriyHux
JOCII/PKEHb YacTille MaroTh MiABUIICHY TPUBOXKHICTh. 3MIHH (i3i0JOTTUHOTO TPEMOPY MOXKYTh CIYTyBaTH
00’ €EKTUBHUM TOKAa3HUKOM aKTHBaIlli CHMIIATUYHOI HEPBOBOI CHCTEMH Ta BiJoOpa)kaTw piBeHb cTpecy abo
MCUXOEMOLIHHOT Hanpyrd. ToMy MeTOr0 Hamoi poOoTH OyJo JOCTIAUTH aMILTITyJHO-4aCTOTHI MapaMeTpu
(i310JIOTIYHOTO MOCTYpPaABHOTO TPEMOPY KHCTI CTYJEHTOK Mepel MOIYJIbHHM KOHTpOJeM (pOo3yMoBe
HaBaHTa)XKEHHS 3 0OMEXEHHSM Y Jaci).

Y mociimkeHHi B3sUH ydacTh 33 cTyaeHTku (24 — mpasiii, 9 — miBmni) Gionorignoro ¢axynsrety JIHY
imeni [Bana ®panka BikoMm 18-20 pokiB. JocHiKeHHs BUKOHAHO 3TiAHO 3 [ eNbCIHCHKOIO AeKIapaliieto
BMA "ETHuHI NpUHIMINA MEIUYHHX JTOCIIPKEHb 3a y4acTIO JIIOJUHM SK 00'ekTa gocmipkeHHs". Tpemop
peectpyBaiu 3a moromororo akcenepomerpa MPUB050 (InvenSense, Kuraii), sikuit po3MIiCTHIN Ha KHCTi Ha
BiJICTaHI 2 CM TPOKCHMAJBHIIIE B JAPYroro I’ siCTKOBO-()alaHTOBOrO cyrioba. diziosoridyHuil Tpemop
MPaBOi Ta JIIBOT PYKH peecTpyBayu B370BXK oceil X, Y Ta Z y IBOX HOJOKEHHIX KUCTI: 1) BUIBHOMY (KHCTh
3BHCAJIa 3 ONOPHOI TOBEPXHI JOJIOHEI NOHU3Y); 2) MOCTypaJbHOMY (KHCTh YTpUMYyBajacs HapajielbHO
OIIOpHii MOBEPXHI 10JIOHEIO TOHU3Y). JlociikeHHs TpeMopy NPOBOAMIIM Oe310cepelHbO0 nepe MOAYIbHUM
KOHTPOJIEM Ta y JHI 03 KOHTPOJIBbHUX 3aXOJiB.

3’scyBaiu, M0 B3AOBXK oci Z aMInIiTyAa (i3i0I0riYHOro TpeMopy MpaBoi pyKH y BCild BUOIPII CTYIEHTOK
3pocna Ha 148% (p<0,001) y nmocTypanbHOMY IOJIOKEHHI KHUCT1 MOPIBHSHO 3 BUIBHUM HOJOXKEHHSIM IEpen
MOJIYJIbBHAM KOHTPOJIEM, a y JIeHb 0€3 MOJYJIBHOTO KOHTPOJIIO — Jiniine Ha 66% (p<0,05). Y npasuiis nepexn
KOHTPOJIBHOIO POOOTOI0 BUSIBHIIM 30UTBLICHHS aMIUTITYAX (i310J0TiYHOrO TPEMOPY KHCTI MpaBoi pyKH Ha
148% (p<0,001) 3a ii mepeBeAeHHS 3 BUIBHOIO y HOCTYpajbHE IOJIOXKEHHS, y TOM 4Hac K y JeHb 0Oe3
MOJIyJIbHOTO KOHTPOJIIO IIi 3MIHHM HE OyJM JOCTOBIpHUMH. AMIUTITYAa (Di310JIOTTYHOTO TPEMOpPY KHUCTI JIiBOT
pyku y Tpymi jdiBmiB 3pocia Ha 348% (p<0,01) y mocTypajbHOMY IMOJIOKEHHI MOPIBHSHO 3 BiUIBHUM
MOJIOXKEHHSAM Tepe]] MOLyJbHMM KOHTposieM Ta Jymme Ha 138% (p<0,001) y neHp 0e3 MomynbHOTrO
KOHTPOJII0. 3MiHM (Di310JI0r1YHOr0 TpeMopy, 3apeecTpoBaHi B310BXK ocell X Ta Y, OyJu MEHII BUPa)KEHUMHU.
B3nosx oci X mepeBeieHHsS KUCTEW MPaBoi Ta JIiBOT PyK 3 BUIHOTO Y TIOCTYpaJIbHE TOJIOKEHHS 3yMOBHIIO
30implIeHHsT ammuniTyau Tpemopy Ha 50% (p<0,05) mnepex MOIyIbHMM KOHTpOJEM, aie He
CYIPOBOKYBAJIOCS 3MiHAMH y JIeHb 0e3 3aMipy 3HaHb. B31oBxk oci Y croctepiraiv 301IbIIEHHS aMIUTITyJH
¢izionorivHoro Tpemopy npapoi pyku Ha 36% (p<0,05) y moctypaibHOMY TIOJOKEHHI KUCTi MOPIBHSIHO 3
BIJIbHUM TIOJIOKEHHSIM TIepe]l KOHTPOIILHOI POOOTOr0, ajie He BUSBUIIM 3MiH y JIeHb 0e3 3aMipy 3HaHb.

Orxe, Oe3nocepenHBO Tepea  MOIYIBHUM KOHTPOJEM CIOCTEpiraid BUpA3HIIIE MOCHIICHHS
(i310JIOTTYHOTO TOCTYPAIBHOTO TPEMOPY PYK CTYJCHTOK, HIXK Y HABUAIBHU JIeHb 0€3 KOHTPOJIIO 3HAHb.
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JIO IUTAHHS ITPO CTPYKTYPY BJACTHUBOCTE HEPBOBOI CUCTEMHU
Jluzory6 B.C., Koxkemsiko T.B., Ilycrosajsios B.O., CajiBonuux LI.
HJ[I ghizionoeii ma peabinimayii im. M. Bocoeo Yepracbko2o HayioHanbHo20 yHigepcumemy
im. b. Xmenvnuyvrozo, Yxpaina

The idea of the properties of basic nervous processes became the foundation for studying the individual
typological characteristics of humans and animals. The most productive and reasonable property of the
nervous system was proposed by M.V. Makarenko, who called it “‘functional mobility”. By functional
mobility, the author means the ability of the higher divisions of the central nervous system to ensure the
maximum possible level of performance for a given individual in terms of mental load by accurately
differentiating between positive and inhibitory conditioned signals, which follow one another and require
both emergency switching of actions and frequent changes in the excitatory process to the inhibitory one and
vice versa.

Mertoto pobotu Oyno 3’sicyBaHHS Ta 3IiMICHEHHs aHami3y MAaHWX, MIOAO BHBYCHHS IUTAHHS MPO
CTPYKTYpY BJIAaCTUBOCTEH HEPBOBOi CUCTEMH MPOBIJHUMH HAYKOBLISIMH, AKi 3aiMalMCs JaHOIO TEMaTHKOIO
JOCIiKEHb.

3miiicHIOBaNM 30ip, aHami3 Ta y3arajJbHEHHS JaHUX CIIEHialbHOI JITepaTypH CTOCOBHO NHTaHb, IIOI0
BUBYCHHS MPOSIBIB BIACTUBOCTEH OCHOBHUX HEPBOBUX MPOIIECIB JIFOJUHH.

BnactuBocti HepBoBOi cucremu, mo Oymu 3amnpornoHoBaHi LII. [1aBnoBuM € HalOIIBIINM JOCATHEHHSM
¢izionorii. Imes BmacTHBOCTEHl OCHOBHMX HEPBOBHX TIIPOIECIB cTala (yHAaMEHTOM JJsi BHBUYCHHS
IHIMB1TyaJIbHO-TUIIOJIOTIYHAX OCOOIMBOCTEH JItoMuHHU 1 TBapuH. [Ipo0iemMa THUMOJOTIYHUX OCOOIMBOCTEH
YCKJIaJHWIACh 3 TIOSIBOIO HOBUX  BJIACTHBOCTCH: JIAOUIBHICTH, JUHAMIYHICTh, AaKTUBOBAHICTb,
CKOHIICHTPOBaHICTh, aie 3’5CyBajoCh, IO BOHH € HEBAANUMH i3-3a BIJCYTHOCTI JOCTAaTHIX HAyKOBHX
aprymenTiB (Makapenko M.B., 2006). HaiiOinpin oOIpyHTOBAaHOK BHSBHJIACH BIJIACTHBICTH HEPBOBOI
cucTeMH, sKy 3amponoHyBaB M.B. Makapenko i Ha3BaB 11 «({yHKIioHampHa pyxausicTe». Ilix
(YHKITIOHATBHOIO PYXJIMBICTIO aBTOP pO3yMi€ 3[aTHICTh BHIIMX BiJJUIB I[EHTPAIBHOI CHCTEMHU
3a0e3rnedyBaTé MaKCHMAIBHO MOKIIMBHMA JIJIS JAHOTO 1HAMBINY PiBEHD MIBUIKOII 3 BUKOHAHHS PO3YMOBOTO
HaBaHTaXEHHS M0 OE3MOMHIIKOBOMY TU(EPEHIIIIOBAHHIO MO3UTUBHUX 1 TaJbMIBHUX YMOBHUX CHTHAIIIB, SKi
CIIIyFOTh OJUH 3a APYTUM 1 BUMArarmTh SIK €KCTPEHOTO MEPEKIIOYCHHS Jif, Tak i 4acTol 3MIHM y Yaci
30yIJIMBOTO TIPOIIECY Ha TalbMIBHUH 1 HaBmaku. MakapenkomM M.B. Ta #ioro y4HsSMH JOBEIEHO, IO
BJIACTUBICTh «(DYHKIIOHAIEHA PYXJIUBICTB» Y3TOMKYETHCS 3 BIACTHUBICTIO HEPBOBUX IMPOIECIB y TPAKTOBII
LIL. TlaBnoBa, ayie He cymnepeuuTh 1 JabutbHOCTI 3a M.E. BeemenchkuMm, O.0. YXTOMCBHKHM, X04a Mae
BIJIMOBI/THI BiIMIHHOCTi, OCKIIbKH TIPEJICTABIIS€ MIBUAKICHY pEaKIilo IUTICHOI CUCTEMH, a HE OKPEMOTO
HepBoBoro cyocrpary (Makapeako M.B., 2014). M.B. MakapeHko Ta HOTro y4YHSIMH BCTaHOBIIEHO, IO
(yHKITIOHAJIbHA PYXJIMBICTh Ma€ BHUCOKO T'€HETHYHO JAeTepMiHOBaHy npupoay. Koedimient Xombiinrepa,
SIKUI XapakTepu3ye CTYMiHb HACIHiAyBaHHS O3HAKH, Y MOHO3ITOTHHX OJIM3HIOKIB cTaHOBHUTH 0,83 OquHMIII.
Amnati3 HarpauoBaHb mkonu M.B. MakapeHka Ta 3Ha4HOI KibKOCTI po3p00O0K, METOMYHHUX 3aXO0/iB Ta iX
o0rpynTyBanb M.B. Makapenko i B.C. JIuzory0a, 1a€ migcTaBy CTBEPXKYBATH, 110 BJIACTUBOCTI HEPBOBOI
CHCTEMH CJIJI PO3MISAaTH SIK YOTHPhOX KOMIIOHEHTHY CTPYKTYpy. Jlo 3ampomoHOBaHHX TPhOX
BIIACTHBOCTEH: CHJA, 3PIBHOBAKEHICTh, PYXJUBICTh HEOOXiAHO BHECTHM JONOBHEHHS — (DYHKI[iOHAJIhHA
pyxiuBicTh B TpakToBili M.B. Makapenka (JIuzory6 B.C., 2019).

HoBoto BiX010 po3BUTKY y BUBUCHHI MTPOSIBIB BUIIMX BB CTPYKTYp TOJIOBHOTO MO3KY CTaJH POOOTH
HaykoBliB M.B. Makapenko i B.C. Jluzory6a. BoHu 10 3anmpomoHOBaHMX 1 paHimie BiJOMHUX TPBOX
BractuBocter BHJI: cunm, 3piBHOBa)KE€HOCTi, PYXJIMBICTb BHECIM [JOIOBHEHHS Y TpPaKTyBaHHI —
(dyHKIIOHATbHA PYXJHUBICTh HEPBOBUX TIpolieciB. ToMmy 3apa3 B HAayKOBi 1 eKCHEpUMEHTAIBHIA Ta
NPaKTUYHIA peanizanii HaWOUIBII BXXMBAaHUMHM € BIACTHBICTH — (YHKLIOHaNIbHA PYXJMBICTH Ta CHJA
HEPBOBHX MPOLECIB.
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NCUXOJOI'TYHI YUHHUKU CEKCYAJIBHOI'O BJIATONNOJYYYS KIHOK, AKI MAIOTH
JAUTUHY
Jlonmorosa M.
Kuiscokuii Hayionanvnuii ynisepcumem imeni Tapaca [llesuenxa, Kuis, Yxpaina

The paper provides an introduction to the psychological parameters of the sexual well-being of women
with children. The author has made an effort to combine a comprehensive abstract and citation database
with enriched data and linked scholarly content. Much recent scientific research has been concerned with
psychological, biological and sociocultural aspects of the problem discussed. Examination of the material
provides evidence to explore the complexity and explain it in theoretical as well as practical terms, which is
a great challenge for psychological research in future. It has been found that the sexual well-being of women
with children is formed under the influence and complex interplay of psychobiological and sociocultural
factors. The correlation between sexual scenarios, women’s mental health and sexual well-being has been
estimated.

Po3maitTss gyMOK Ta eKcrnepuMEeHTaJIbHUX (aKTiB, SIKUMU IOCIYTOBYIOTHCS BITUM3HSHI Ta 3apyOixHi
HAYKOBIIl Ui PO3Pi3HEHHS MUTaHb (i3MYHOTO BIIHOBJICHHS JKIHKM Ta ii JOTJISITYy 32 HEMOBIISIM IicTs
HapOJPKEHHS UTHHH, a caMme: BIUIMB TOPMOHAIBHHUX 3MiH, 3HW)KCHHS Ii0imo Ta IUCKOMQOPTY I dac
cekcyampHuX KoHTakTiB (Hedges, V. L., 2021); ¢isuuni wHacmigku momorie (Gutzeit, O., 2020);
HE3aJI0BOJICHICTh TUIOM IICJISL TOJIOTIB, IO ACOLIIOETHCS 31 3HIKEHHSIM CEKCYaJIbHOTO Oa)kaHHS Ta
yHUKaHHAM iHTUMHOCTI (Musavi, M., 2024) BusBIIO HEOOXiTHICTh KOMIUIEKCHOTO OCIIPKEHHS, SKe
MOETHYE 1[I UYWMHHHUKH, apke B YKPAaiHCBKOMY aKaJeMidHOMY CEepelOBHINI Opakye caMe TaKHux
MDKIMCUUIUTIHAPHUX JIOCIIDKEHB, 110 IOB’S3aHO 3 TPUBAJIOK CTUIMATH3AIIEI0 M€l aKTyaJIbHOT TEMH.
BinTak, y KOHTEKCTI HOCIIIKEHHSI OTPUMAaHO MEPEKOHIUBI PE3yNIbTaTh 3aB/SKN BIPOBAHKEHHIO aBTOPCHKOT
CHeIialli30BaHOl aHKETH, OIMUTYBaJbHUKY CYO €KTHBHOTO CEKCYaJlbHOTO OJaromoiyddsi, OMUTYBATbHHUKY
«THnu cekcyallbHUX CLIEHApiiB» Ta MaTEeMaTHKO-CTaTUCTUYHUX METOIIB.

Ha mincraBi oTpMaHUX AaHUX YCTaHOBIICHO, IO CEKCyalbHE OJaronoiydds KiHOK MiCis HapOJIKEHHS
TUTHHA (OPMYETHCS [ BIUTMBOM OaraTtodakTopHOi B3aemojil 4WHHHKIB. [lopiBHSIBHUI aHami3 MiXK
KIHKaMH 3 JIThMH Ta 0€3 JiTell He BUSBUB CYTTEBUX BIIMIHHOCTEH 3a OiJBIIICTIO BHMIpiB CEKCYaIbHOTO
0J1aromnoJiyyysi, CEKCyaJbHUX CIEHApIiB 1 MEHTAJIBHOrO 370POB’S, 3a BUHATKOM OLIBII BHUCOKOTO PIiBHS
POMAHTUYHOTO ClLieHapito B rpymi MaTtepiB. BogHouac 3Hauymii BiIMIHHOCTI CHOCTEpITanuch y 3B’SI3KY 3
MIEPEKUTHM JTOCBIIOM TMICISTIONOTOBOI AETpecii: KIHKH 3 TPUBAIMMHU ACTIPECHBHUMH CHUMIITOMaMH Malll
HWKYl 3HaYCHHsS 32 IIKaJIOI MEHTAILHOTO 370pOB’s, MEHIIE OpPIEHTYBaJIHMCsS HAa CTOCYHKH SIK I[IHHICTH 1
YacTilie JEMOHCTPYBAJIU TPAIUIIHO-0AaThKIBChKI CeKCyasbHi crieHapii. KopensaumiiHuii aHalli3 3acBiAYMB
3BSI30K CEKCYAIIBHOTO OJaromoiydust J>KIHOK 3 THIAMH JOMIHYIOUHX CEKCYyallbHUX CIeHapiiB i
TICUXOEMOIIIHHUM cTaHOM. HaromocuMo Ha BifICYTHOCTI JHIMHOTO BIUIMBY Ha TICHXIYHE 37I0POB’S MaTepi
BIKY IWTHHH, OJHAK OyJO BHSBIIEHO, IO KIHKMA 3 JITbMH BIiKOM 1—3 pOKH, JEeMOHCTPYBAJIM HaWHMXKY1
3HAYEHHsI eMOIIiITHOI CTablIBHOCTI, TOMI K YJ9acHUIN 3 AiTbMH 70 | poky abo crapmmmu 3a 6 pOKiB Maln
Kpaluid TICUXOJIOTIYHUM cTaH. 3B 30K MiX O0pa3oM Tilla, TICHXOEMOI[IfHIM CTaHOM Ta OCOOJIMBOCTSIMU
CEKCYAIBHOT'O JKUTTSI KIHOK Yy TMICISTIONOTOBHIA TepioJi, BU3HAYCHHS B3a€MO3B’S3KIB MK CEKCyalbHUM
OnaromosyyusiM, CeKCyallbHUMHU CIICHApPiSIMU Ta MEHTaJIbHUM 3J0POB’SM KIHOK, a TAKOX aHaji3 BIUIUBY
CEKCyaJIbHOTO OJIaroroiTyddsi Ha MMO3UTHBHE MEHTAIBHE 3JI0POB’S TIEPEKOHIUBO JIOBOIUTH, IO CEKCYyallbHE
0J1aronoJyyys € CTa0lIbHUM 1 3HAYYIIIUM MPESIUKTOPOM MO3UTHBHOTO MEHTAJIBLHOTO 3/I0POB’ S KIHOK.
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OCOBJIMBOCTI BILUIUBY ITPOBOI AISIIBHOCTI HA KOMIIO3UIIMHUMN CKJIAJ] TLIA
I'PABLIB KIBEPCIIOPTY
JIyus FO.IL., ®enopuyk C.B.}, Oaiiinuk T.M.}, Kynenko T.B.?
'Hayionanvnuii ynisepcumem ¢hizuunozo suxosanns i cnopmy Yxpainu, Kuis, Yxpaina
2Kuiscokuii nayionanshuii ynisepcumem imeni Tapaca Hlesuenxa, Kuis, Yxpaina

The aim of the study was to determine the body composition of e-sports players in comparison with
untrained individuals. The data obtained indicate a general tendency towards physical inactivity among
young people employed in information or gaming technologies, which can lead to changes in body structure
and metabolic profile disorders. The results obtained emphasize the need to implement targeted prevention
and physical education programs aimed at improving muscle balance, controlling body weight and
preventing obesity among young people involved in sedentary professional activities. Special attention
should be paid to the development of individualized physical education and health activities for cyber
athletes, taking into account the specifics of their workloads and daily routine.

BpaxoByroun Taki YUHHHUKH, SK TIilIOJAMHAMIs, TIMTOKIHE31s, a TAKOXK OOMEXKeHa MOKJIMBICTh JOTPUMAaHHS
MIPUHIUIIB PAaliOHATFHOTO Xap4YyBaHHS IIiJl Yac IHTEHCUBHUX TPEHYBAaHb 1 3MaraHb KiOepCIOPTCEHIB,
3aKOHOMIPHUM € 3POCTaHHS TMOIIUPEHOCTI cepell TpaBiliB METaOOIIYHOTO CHHAPOMY, HAIUIMIIKOBOI Mach
Tija, 3MiH y KOMIO3HUIliftHOMY ckiaai Tina Ta ingexci macu tina (IMT) (Marker, Gnambs, & Appel, 2019).

B manomy mocmimkeHHi OyIio mpoBeIeHO BU3HAYEHHS KOMITO3UIIIITHOTO CKJIa Iy Tija TPpaBIiB KibepcropTy
y TIOpIBHSHHI 3 HETPEHOBaHMMH oco0aMu. Y MOCHipKeHHI Opamn ydacte 28 oci0 4onoBiuoi crarTi,
posnoninenux Ha aBi rpynu: rpyna KIb (14 oci6, xibepcrnopremenn) ta rpyna HT (14 oci0, HeTpeHoBaHi
ocobn) Bikom 17-23 pokiB. JochimkenHs mpoBoauiocs Ha 6a3i kadeapu MeandHOI 610JI0TiT Ta CIOPTHBHOL
nieronorii Ta HaykoBo-mocmigaoro inctutyty HY®BCY. [lochmimkeHHS CKIamy Tina MPOBOIIIOCS 3a
JIOTIOMOTOI0  010€JIEKTPUYHOTO IMIIEIAHCHOTO aHalli3y 3 BHKOPHCTaHHSM TNpodeciiiHuX Bar-aHaiizaTopiB
ckiaany tina «Tanita BC-418MA» (Himewyunna). CraTUCTHYHY OOpOOKY pe3yJIbTaTiB TPOBOJIWINA 34
noromoroto onricoBoi cratuctuku IMB SPSS Statistics, Bepcis 26.

[Toka3HMK KOMIIOHEHTHOr'O CKJIAAy TiNa, SKUH JOPEYHO PO3IJIAHYTH 3 TOUKM 30PY HAIIUX AOCIiIXKEHb, €
inexc Macu Tina. 3nadenns IMT y cnopremenis KIB rpynu cranosuio 19,90+6,52 kr-m 2. Beanuuna IMT y
ooctexyBanux HT rpymu Oyna Oumbinoro mopiBasHO 3 ocobamu KIb rpymu nHa 13,62%. Pedepenthe
3HAYECHHS JUI1 [bOTO MOKa3HMKA CTAHOBMTH Bim 18,5 kr'm? o 24,9 kr-mM 2 Bapro 3BepHYTH yBary, mio
BenmmurHa IMT y oci6 KIb rpynu Oyna meHmowo y mopiBHsSHHI 3 oOctexyBanuMu HT Tpymu, mporte mi
BIJIMIHHOCTI HE JIOCSITIIM PIBHS CTATUCTHYHOI 3HAYYIIOCTI (TA0JL.).

Tabmuns — [loka3HUKY KOMIIO3UIIIHOTO CKJIy Tina o0cTexkeHnx ocid (n=28), M+c

I'pynu I'pyna KIb I'pyna HT
[Tapametpu (n=14) (n=14)
Maca Tina (kr) 68,36+13,36 74,28+20,95
Inziexe Macu Tina (Kkr-M2) 19,90+6,52 22,61+5,13
Bwict xupy (%) 13,95+6,27 13,78+6,77
Maca xwupy (Kr) 10,14+6,75 11,40+9,45
Bezxupopa Maca Tijia (Kr) 58,23+7,92 62,89+12,12
3arajbHa KUIbKICTh BOJIU B T (KT) 42,6345,81 46,04+8,87

BusiBieno TenaeHLi0: 00cTeXEHI KiOepCIOPTCMEHHU XapaKTepu3yBajucs HIKYMMHU MOKa3HUKAMHU MacH
Tija, 1HAEKCY MacH Tina, 0e3KHpPOBOI MacH Tijia Ta 3arajlbHOI KUIBKOCTI BOOM B OpraHi3Mi MOPIBHSIHO 3
HeTpeHOBaHUMHU ocobamu. OTpUMaHi JaHI MiAKPECTIOITh BAXIMBICTH PO3POOKU Ta BIPOBAKECHHS
CHEIiaNi30BaHUX MporpaM (Hi3UYHOTO PO3BUTKY, CHPSMOBAHUX Ha TOKpAIEHHS M S30BOrO OayaHcy i
npodiIaKTUKY METa0OIIYHUX TOPYIIEHb Y PEeACTaBHUKIB 000X Tpyn. OcobimBa yBara Mae OyTH NpHIiIeHa
30asiaHCcOBaHii (i3W4HINA aKTUBHOCTI TS KiOEpCIIOPTCMEHIB.

Crnmcok BUKOPUCTAHUX JKEPEIT:
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OIIHKA KOTHITUBHOT' O CTAHY YYHIB 8-9 KJIACIB B YMOBAX BOEHHOI'O CTAHY
Manamenko B. M., Jlatumenxko JI. A.}, lognanosa O. M., Yepaux M. €.2, Pemernik €. M.?
YVipaincoxuii gizuxo-mamemamuynuii niyeii Kuiscokozo nayionanvnozo ynisepcumemy imeni Tapaca
Llesuenxa, Kuis, Yxpaina
Haguanvno-nayxosuii yenmp "Incmumym 6ionozii ma meouyunu" Kuiscbko2o Hayionanwnozo
yuieepcumemy imeni Tapaca Illesuenxa, Kuis, Yxpaina

The work investigated the cognitive state of adolescents aged 13 to 15 years studying at the Ukrainian
Physics and Mathematics Lyceum of Kyiv National University. The methods used in this study are
electroencephalography and cognitive tests such as the Eriksen Flanker Task and N-Back. The results were
statistically processed and conclusions were formulated about the impact of martial law.

XpoHiuHuil cTpec, 0coONMMBO B YMOBaX BOEHHOTO CTaHy, MOXYTb BHUHHMKATH 3HAuHI MOPYIICHHS Y
KOTHITHBHHAX (DYHKIISX, SKi BIUIMBAIOTH HA 3/IaTHICTh KOHIEHTPYBATHUCS, MPOIECH MUCIEHHS, MPUIAHATTS
pimens Ta mam'stb (Burgin, D.et al., 2022; D'Esposito, M., 2015). 3okpema, cTpec MOXke BIUTUBATH Ha
30aTHICTh JIOJWHU KOHLIEHTPYBATHCS Ha 3aBAaHHI, YCKJIAIHIOIOYM Mpolec 30epekeHHs] yBard Ha MEBHHUX
nistx abo iHpopMarlii, Ha IPOIIeCH MUCIECHHS Ta IPUHHATTS PilICHb.

MerToro po0oTH € OIliHKa KOTHITUBHOTO cTaHy MmijutiTKiB (15) BikoM Big 13 mo 15 pokiB, sKi HABUAIOTHCS B
VYkpaincekoMmy (isuko-matemarnunomy Jinei KuiBchkoro HamioHansHOTO YHiBepcuTeTy iMmeHi Tapaca
[[TeBuenka.

Y nmocmimkeHHi Oyl BUKOPUCTaHI METOAM eneKTpoeHnedanorpadii Ta KOTHITUBHI TECTH, Taki SK
OnankepHe 3aBaanHs Epikcena ta N-Back. B pesynbTari mpoxomkeHHsI JBOX TPyl TECTOBUX 3aBAaHb HE
OyJI0 BUSBIICHO MOPYLICHb Y POOOTI KOTHITHBHUX (PYHKIi MO3KY B JHOCHiXKyBaHii TpyIi, IpH bOMY Y4HI
MIPOJIEMOHCTPYBAIIA XOPOIIN PiBeHb yBaru Ta pobodoi mam’sri. Ilpu anamizi enexTpoenmedatorpadiaamx
JnaHux OyJio BCTAHOBJICHO, IO HAWO1NbIIA KOTEPEHTHICTH (3B’SI3HICTH) MK AUISIHKAMH MO3KY B anb(a-
niamazoni (al) BusBIeHa MK Npe@pOHTATPHHMH IUISSHKAMH JIiBOI Ta MpaBoi MiBKYNb, MiX
mpepOHTATHPHIMH Ta 33JHIMH CKPOHEBHMH IUISTHKAMH, a TaKOXX MK MOTWIMYHUMH AUITHKaMHU JIiBOI Ta
mpaBoi miBkymb (Puc.1.)

Pucynok 1. Tonorpadidauii po3moaia CHIILHUX KOTEPEHTHUX 3B’ 13KiB y AianasoHi al; n=15, K>0,6

OTprMaHi BUCHOBKH MOXKYTh CBIUWTH TIPO Te, 0, HE3BAKAKOYN HA CTPECOBI ()aKTOPH BOEHHOTO CTaHY,
y4Hi Jlillero 30epiraloTb BUCOKY (YHKIIOHANBHICTH OCHOBHHUX KOTHITUBHHX TIIPOIECiB, HEOOXIIHUX st
YCHIIIHOTO HaBYaHHSI.
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NIJIBUILEHHS ®YHKIIIMHOI 3B’ I3AHOCTI ALISTHOK JE®OJTHOI I CAJIIEHTHOI
HEWPOHHUX MEPEX Y TAIIIEHTIB 3 HOCTTPABMATUYHUM CTPECOBUM PO3JIAIOM
Omenbuenko O. M., 3akomopnnii O. C.1, Auies E. 1.2, Ilasaos B. A.2, Muponsik JI. A. %, Tapaciok
b. A.%, Koaoruiaos M. M.}, luxan I. M.}
TV «Bceyxpaincoxuii Ilenmp Mamepuncmea ma JJumuncmea HAMH Ypainuy
2HTYVY "Kuiscokuii norimexniunuii incmumym imeni Ieops Cikopcokozo”

PTSD involves psychophysiological dysfunctions in the amygdala—hippocampus—medial prefrontal
cortex circuit. Current diagnosis relies on psychological tests, necessitating the development of accurate
instrumental methods. We utilized resting-state fMRI data from fifteen veterans with trauma exposure (mean
PCL5 = 37) to explore diagnostic biomarkers. A neural network model, optimized using the genetic
algorithm class-oriented feature selection (MRMR), demonstrated high sensitivity (0.92) and specificity
(1.0). The model successfully identified differentiating criteria in brain connectivity, showing an increased
functional connectivity within the brain regions belonging to the Default Mode Network and the Salience
Network in veterans with PTSD. This suggests that advanced neural network analysis of fMRI data can
provide highly specific and sensitive instrumental diagnostic criteria for PTSD.

[loctrpaBmarnunmii  crpecoBuir posnan (IITCP) wmae ckmagHy mcuxodi3ionoriyHy OCHOBY Ta
MPOBOKYETHCS MICUXOTPaBMYyIOUOr0 mnofiero. [loBeninka, moB'sa3aHa 31 CTpaXoOM Ta 3arpo30l0, PETYIIOEThCS
JAHITIOTOM MHTAAUHA-TINOKaMIT-MeaiansHa npedpoHTanbHa kopa. Ilatodizionoris IITCP cnpuunneHa
TUCYHKINEI0 BKa3aHOI HEHPOHHOI MEpexi, a TaKoXX MOPYHMIEHHSIMH pPOOOTH MIMTOBHAHOI 3aJ03M Ta
HagHupkoBux 3ano3. [liarHoctuka I[ITCP Hapa3i ckiagaeThcs 3 TCHXOJOTIYHMX TECTIB Ta KIIIHIYHOTO
iHTepB'1I0. [HCTpyMeHTalbHa MiarHOCTHKAa Bce Ie mepeOyBae B cTajii pPo3poOKH TOYHHX METOJIB Ta
metogonoriid. MPT, 30kpema ¢yrkmionansaa MPT (¢MPT), mupoko BUKOPUCTOBYETHCS AT CTPYKTYPHUAX
Ta (YHKUIOHATBHUX JOCHIIKeHb MO3Ky. CydacHi METOJM aHalli3y JAaHUX BCE YaCTillle BUKOPUCTOBYIOTHCS
JUTSL TOCJTIDKEHHS HOBUX MIAXOIB JI0 JOCITIDKCHHS MO3KY. AHaII3 TaHUX HEHPOHHUX MEPEK € OJHUM 3 HUX.

[I'sTHAAIATE BeTepaHiB, SKi 3a3HAIN IICUXOTpaBMU (cepenHe 3HaueHHs: PCLS = 37), Oynu gocmikeHi 3a
noriomoroto GMPT y crani criokoro. BukopuctoByBascst 3T-ckaHep 3 16-KaHAIBHOIO KOTYIIKOIO TSI TOJOBU
Ta mwi. {7 oTpUMaHHS JaHUX Yy CTaHi CHOKOK BHKOPHCTOBYBaslocs oOiamHaHHS ans cTuMyismii GMPT
Invivo 3 J3epkalibHUMH OKyJIsipaMH Ta CKpaHOM Jucivies. ImmyiabcHa mocnigoBHicTh EPl 3
TR/TE=3000/100. [lyis aHamily BHUKOPHCTOBYBAIMCS HEUPOHHI MeEpeki 3 KiIbKOMa pPO3pOOICHUMH
MozensiMu. byna oOpana Mojieb, sika MPoAeMOHCTpyBaiia ayTiauBicTh 0,92 ta cnerudivnicts 1,0.

Hani pMPT Oynu npoanasizoBaHi 3a JOIMOMOrOK TEHETHYHOTO aJITOPUTMY KJIACOOPIEHTOBAHOTO BIiIOOPY
o3Hak kinacy MRMR. Cepen orpumanux mozeneid nsi ontuManbHi (3) Ta (4) Oynu oOpaHi Ha OCHOBI METPHUK
(TouHicTh, WyTnUBiCTH, cneundiuHicTs). OOpaHa MoOAETs HEHWPOHHOI MEpEeXi MPOAEMOHCTPYBaja BHCOKY
CHenu(IvHICTh Ta YyTIUBICTh JJIS BUSBICHHS AU(EPEHIIIOIYHX KPUTEPiiB y 3B'I3HOCTI MO3Ky. [TokazaHo
MiBUIICHHS (YHKIIIOHAIBHOT 3B'I3HOCTI OMEpKYNIAPHOI YacTWHU HIDKHBOI J1000BOi 3BMBMHU (L) Ta
rimokamny (L) = 0,0691, menmianpHoi mpedpoHTaIbHOI KOpH Ae(OATHOI Mepexi i MepeaHbOI YaCTHHH
octpisiesoi goii (R) = 0,1041, 1m0 BXOAUTb 70 CKIIAJly Cai€HTHOT HEHPOHHOT MEpexi.

Mogens, oOpaHa HEMPOHHOIO MEpEKEI0, MPOJACMOHCTPYBala BUCOKY UYTIHUBICTh Ta CIENU(IUHICTD A
BUSIBIIEHHSI KpuTepiiB audepenuianii QyHKUiOHaIBHOT 3B'I3HOCTI AUISHOK MoO3Ky y mnamientiB 3 IITCP
MOPIBHIHO 31 3A0pOBUMH cy0'ekTaMu. Byno BUsIBIEHO MigBUINEHHS (YHKI[IOHAIBHOI 3B’SI3aHOCTI JIIISTHOK
nedoNTHOI Ta canieTHOI HelpoHHUX Mepek y namienTis 3 [ITCP.
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BUKOPUCTAHHS OKJIIO3IAHOI KAIIH SIK 3ACOBY MO IU®IKAILIIL
NCUXOPIZIOJNOTITYHHOI'O CTAHY KBAJII®IKOBAHUX CIIOPTCMEHIB-
BECJIYBAJIbHUKIB
IHactyxoBa B.A., ®enopuyk C.B., 3inuenxo C.B.

Hayionanvruii ynieepcumem izuunoeo suxoeanusi i cnopmy Yxpainu, Kuis, Ykpaina

The study aimed to assess the impact of an individually fitted occlusal splint on the psychophysiological
state of elite rowers during the preparatory period. Fourteen male athletes were examined using a complex
of psychophysiological tests, including visual-motor responses of varying complexity, reaction to a moving
object, tapping test, and assessments of neural process strength and mobility under biofeedback and forced
rhythm conditions. After one month of splint use, the experimental group demonstrated statistically
significant improvements in reaction stability, reduced errors, faster information processing, enhanced
central nervous system reactivity, and improved balance between excitation and inhibition processes. Some
effects persisted three months post-intervention, while the control group showed no significant changes.
These results support the use of occlusal splints as a promising tool for functional correction of
psychophysiological state in high-level athletes.

VY cydacHOMY CIIOpPTi BHCOKHX JOCATHEHD 3pOCTA€ 3HAYECHHS NCUXO0(]i3i0IOTIYHUX pe3epBiB CIIOPTCMEHA,
0coOIMMBO Ha Tii iHTeHcH]iKaIil TpeHyBaILHOTO MpoIecy 1 3MaranbHOi misTbHOCTI. Ha etami crabimizamii
TEXHIKM Ta aBTOMATH3allil PyXOBHX HABHYOK KIIIOYOBY pPOJIb Y JOCATHEHHI pe3yNbTaTy BiAirpae 3JaTHICTh
HEPBOBOI CHUCTeMH 3a0e3ledyBaTH IIBUAKY, TOUYHY W €HepreTHYHO e()eKTHBHY CEHCOMOTOPHY BiJIIIOBib.
AxTHBamist KyBanmbHOI ad)epeHTarii dYepe3 BHKOPHUCTAHHA OKIIO3IHHOI Kali MOXe BIUTMBAaTH Ha
(yHKILIOHATIBHY OpraHi3allilo eHTPaTbHOI HEPBOBOI CUCTEMH, 3HW)KYBATH PiBEHb CTPECY Ta MOKpAIlyBaTH
PEaKTHBHICTh OpraHi3My, IO OOIPYHTOBYE AOLIIBHICTh BUBUCHHS E(PEKTHBHOCTI IILOTO IHCTPYMEHTY Yy
CIIOPTHBHOMY CEpEeNOBHUIII. MeToro JociikeHHs Oyna OIliHKa BIDIMBY 3aCTOCYBaHHS 1HIUBIAyalTbHO
migiOpaHoi OKIMIO3IHHOI Kamu Ha TCHXOQi3iONOTivHI MOKa3HUKH KBali()iKOBAHUX CHOPTCMEHIB-
BECJIYBaJIbHUKIB YIIPOIOBK MiJATOTOBYOIO MEPIOTy /10 TOJOBHUX 3MaraHb.

Y nocnimxeHHi Opanmn ydacth 14 copTCMeHiB-BeCITyBalbHHKIB, PO3IOAIIEHHX HAa OCHOBHY (n=4) Ta
KOHTpoNbHY Tpymry (n=10). OcHOBHA TpyIa MPOTATOM OJHOTO MICSIISI BUKOPHUCTOBYBAIA OKIIO31MHY KaITy.
[Ncuxodizionoriyne TecTyBaHHs 3iMCHIOBANM TPHUYi: J10, TMICJS Ta 4Yepe3 TPH MicAlll Micis 3aCTOCYBaHHS
karu. OLiHIOBaIU 30pOBO-MOTOPHI peakii pizHoi cknagnocti ([I3MP, PB1-3, PB2-3), peakuito Ha pyxomuit
00’ext (PPO), nmHaMiuHy M’S30By BUTPHBAIIICTH KUCTI (TEMIHT-TECT), & TAKOXK (PYHKIIOHAIBHY PYXJIUBICTh
HepBoBux mporueciB (OPHIT) i cuny nepoBoi cucremun (CHC) y pexumax 3BOPOTHOTO 3B’S3Ky Ta
HaB’si3aHOTO puTMy. CTaTHCTHYHA 00pOOKa TPOBOAMIACH 3 BAKOPHCTAHHSM KpUTepito MaHHa-YiTHi.

VY cHopTrcMeHiB OCHOBHOI TpYIM Hicisi BUKOPUCTAHHA OKIIO3iMHOI Kamu 3aiKcOBaHO CTAaTUCTUYHO
3HAYYILE MMOKPALICHHS TAKUX MapaMeTpiB:
¢ 3MEHIIICHHS JIaTeHTHOTO Tiepiony [I3MP,

e 3HIDKEHHSI KIJTbKOCTI IIOMUJIOK y peakilisix Bubopy curnanis (PB1-3),

e nokpareHHs nokasHukiB LlOI — vacy nenTpanbsHoi 00poOku iHpopmaii (1o 22,9%),
® 3pOCTaHHS CHJIH HEPBOBOT CUCTEMH (32 KiJIbKICTIO 00OpOOIEHNX CUTHAJIIB Y TECTi 5 XB),
o 30inbIeHHst ®PHIT y pexumi 3BOpOTHOTO 3B’SI3KY,

e BUPiBHIOBaHHS (PYHKIIIOHAIEHOT aCUMETPii 32 JaHUMH TEIiHT-TeCTY.

Takox BHSBICHO MiJBUIIEHHS CTA0UILHOCTI MOTOPHHX peakiliii: 3MEHIIEeHHS BapiaOelbHOCTI uacy
peaxuii, Hwk4i 3HaueHHs CKB Ta koedimienTta Bapiarii. ¥ tectax Ha PPO cnocrepiranoch 301UIbIICHHS
TOYHOCTi, 3HIDKEHHsS 3ali3HeHb Ta 3POCTAaHHS CIIBBIJHOIICHHS peakilid BUIEpeKeHHs/3aImi3HeHHS
(p<0,05). Yepe3 Tpu Mmicsiii micisl MPUITMHEHHS BUKOPHUCTAHHS KaIu JesiKi e(h)eKTH 4acTKOBO 30epiraimcs,
3okpema 3HmkeHHs L[Ol y ckmagHux BHOIPKOBUX peakIfisix Ta 30aJaHCOBaHICTh CEHCOMOTOPHOTO
pearyBaHHs. Y KOHTPOJBHIM TPYIi CTaTUCTUYHO 3HAYYIIMX 3MiH YIPOJOBXK AaHAJOTIYHOTO IEpiony He
BUSIBIIGHO, IO MIATBEP/IKYE 3B'A30K OTPUMaHUX e(QeKTiB caMe 3 BHUKOPHUCTaHHSIM Kamnu. PesynbraTté
JNOCTIDKEHHS  JEMOHCTPYIOTh  MO3WTHUBHUM  BIUIMB  OKJIIO3IMHOT  Kalld Ha  IIMPOKHH  CIEKTP
ncuxodizionoriyaux (GYHKIIH y KBali()iKOBAaHUX CIIOPTCMEHIB. 3aCTOCYBAaHHS Kal¥ CIIPHSE ONTUMI3allil
LHEHTpalibHOI Ta mnepudepuyHoi HEpPBOBOI peryisuii, MiABUILEHHIO TOYHOCTI W HIBHAKOCTI MOTOPHHX
peakiiid, epeKkTUBHOCTI 00OpoOKH iH(opMarllii Ta HeHpoIuHaMiYHOI CTiMKOCTi. Taki 3MiHM MOXYTh MaTH
MPaKTUYHE 3HAYCHHS JUIs IiJBUINCHHS CIIOPTHBHOI MpaIie3/IaTHOCTI Ta aJanTaliifHoro pe3epBy B yMOBax
CTPECOBOTO 3MarajisHOro HaBaHTaKEHHS. BUKOpHCTaHHA OKJIIO31MHOT Kamu JAOLIIBHO pO3MIAAAaTH SIK
IHAMBIyani30BaHUH MeTOA (PYHKIIOHAIBHOI KOpeKUii NMcuxo(i3ioIori4YHOro CTaHy CIIOPTCMEHIB MiA yac
MITOTOBKH JI0 BiJIIOBiIaIbHUX CTAPTIB.
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HEWPOIICUXO®IZIOJIOITYHI MAPKEPHU IICUXIYHOT'O CTAHY KOMBATAHTIB ITI ]
YAC TECTYBAHHS IMPOCTOI CEHCOMOTOPHOI PEAKIIIT
Hoaxoska O.1., Makapuyk M.IO., ®inimonoBa H.b., Cobimancekuii C.0., KpaBuenko K.O.,
ITamnyxa I.B., JIoza B.M.
Hasuanvro-nayxosuii yeump "lncmumym dionoeii ma meouyunu" Kuiscokoeo HayioHa1bHo20
yuieepcumemy imeni Tapaca lllesuenxa, Kuis, Yxpaina

This study examines such neuropsychophysiological indicators of combatants as simple sensorimotor
reaction (SSMR), standard deviation (o), coefficient of central nervous system strength (CNS), functional
system level, functional capacity level, reaction stability and EEG coherence during SSMR performance.
Results show significantly faster reaction time and functional system level in combatants compared to
controls. Right-hemisphere network dominance in combatants may be associated with better results due to
increased concentration, heightened stress adaptation but may also indicate increased risk of depressive
states. These results could be used for improvement of diagnostic and rehabilitation methods of combatants.

AKXTyanbHUM 3aBIaHHSIM Cy4acHOI cuxo@izionorii € po3podka TOUHMX METO/IB JiarHOCTHKH IMCUXIYHUX
CTaHiB KOMOATaHTIB, MO JO3BOJIAIOTh BHABISATH KOTHITHBHO-EMOIIHHI TIOPYIIEHHS, 3yMOBJCHI [Ii€I0
eKCTpPEeMaJIbHOTO CTpecy, Ta CTBOpIOBaTH e¢eKTuBHI mnpodimakTudHi 1 peaOimitamiiini 3axomu. Y
JOCHI/DKEHH] OLIHIOBAIMCS TaKi mHapameTpu Mcuxo(]izionoriyHoro craHy KOMOATaHTIB SIK IIBHIKICTbH
mpoctoi cencomoTopHOi peakuii ([ICMP), cepenne kBagpaTHuHe BiIXWICHHS (G), KOS(IIIEHT CHIIK HEPBOBOL
cucremu (KC), dynkuionansuuii piens cucremu (OPC), piBeHb (yHKIIIOHATHHUX MOXIuBocterd (POM) i
critikicts peakuii (CTP). Takox aHamizyBaaucs ocoOIMBOCTI (hOpMyBaHHS HEHPOMEPEK TOJIOBHOIO MO3KY
mig 4gac sgificneHHs [ICMP sk MOXIMBHX MapkepiB €(QEeKTHBHOCTI HisUTBHOCTI Ta TCUXIYHHUX CTaHiB,
XapaKTepHUX JIIsl KoMOAaTaHTIB (eMOIliifHe BUTOpaHH:, 00MOBUI CTpeC, MEPEeKUBAHHS IICUXOTPABMH).

Ho obcrexxenns Oyno 3amydeno 37 xomOaraHTiB (25-50 pokiB, cepen sikux 4 KiHKH) Ta 47 3M0pOBHX
BosioHTepiB (19-39 pokiB). Bonu npoxomamnu Ttectr Ha Bu3HaueHHs [ICMP Ha OCHOBI aBTOPCHKOI
koMm roTepHoi MeTomuku (Dimimonosa, 2000). [lapanenpHO MPOBOAMBCS 3aIlUC €JIEKTpoeHIedaIorpaMu
(EEI') (ma xommiekci Heipor-Crektp-4/VP («NeuroSoft»)) 3 momaiapinM KOTEPEHTHHM aHATI30M, IS
sakoro Oyno BimiOpano 22 y4yacHHMKH 3 Tpymu KomOartaHTIB (25-50 pokiB, cepen sSKMX 2 JKiHKH) Ta 5
YUYaCHUKIB 3 TPYITU BOJIOHTEPIB, IPU30BHUKIB BiicbKkoMaTy (19-26 pokiB).

[Mokazauku TICMP i ®PC 3a xpurepiem Manna-YiTHI Oynm JOCTOBIpHO BHIIMMH y KOMOATaHTIB
(p=0,004 i p=0,015 BimnosigHo): mexiana [ICMP cranoBuna 241 mc (konTposs — 260 mc), DPC — 5,5
(xouTpoias — 4,33). Inmi napamerpu (POM, CTP, o, KC) He Manu 3Hauymux BigMiHHOCTEH. Lle CBiAUNTH
npo OinblLIy KOHLEHTpauito yBary, Buuuii Tonyc LIHC i kpamy npanes3naTHicTh OiiilliB y CTpEeCOBUX yMOBaX.
Korepentnuii ananiz EEI" BusiBUB y komMOaTaHTiB HpaBOIiBKYJIbHY (pOHTO-LeHTpanbHy Mepexy (Cz-F4-
C4), mo, iiMoBipHO, 3yMoBmIoBasa Kpamli nokasHuku [ICMP i ®PC, a Ttakox JOKanbHY MpaBOIiBKYJIbHY
Mepexy B 3aIHbO-CKpoHeBil 30Hi (O2-T6), acomiiioBaHy 3 aKTHBHICTIO MHUTIAJMHM Ta IHTErpaui€ero
emomiiiHoi iHpopmamii (White et al., 2014). IlepeBakHa akTHBallis MMPaBOi MIBKYJi MOXE CBIIYHUTH TIPO
YTBOpEHHSI JOMiHaHTH, [0 CHOPSMOBAaHA Ha TMOJIOJAHHS CTpPECy, a TaKOoX IO MiJBHIICHUH PH3UK
JICTIPECUBHUX PO3JIa/IiB, OB’ si3aHUX 3 0oiioBUM BUcHaXeHHsM (Li, Xu, & Lu, 2018). YV koHTpoJIbHI#H rpymi
3a(hiKCOBaHO JIOKAJIbHY JiBOMIBKYJIbHY Helipomepexy (C3-T3) i3 3anydueHHsIM MOBHMX LICHTDIB, Ha 3aJisTHHS
SIKUX MIT BUTPAYaTUCh JTOJATKOBUH yac npu 3xaiiicienni [ICMP, i ppoHTanbHY JIIBOMIBKYJIBHY HEHPOMEPEIKY
(Fp1-F7-F3), mio, iiMoBipHO, 3a0e3medyBaia eheKTHBHIIIEe KOTHITUBHO-EMOIlIHE peryIrOBaHHSI, MPUAHSATTS
O1IIBIN YCBIJOMJICHHX PIIIEHb Ta CTPaTeTiYHe TUTaHyBaHHS.

OtpumaHni pe3yiabTaTd MOXYTh OyTH BHMKOPHUCTaHI JAJsl BJOCKOHAJICHHS METOZIB JIarHOCTHKH Ta
Mpo(iIIaKTUKY TICUXIYHUX CTaHIB KOMOATaHTIB.
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MOKA3HUKHA ECTE3IOMETPII ¥ OCIB 3 AMITY TAIISAIMU HUKHIX KIHI[IIBOK
Hyrenko M.O., I'opoynoB O.A., Kynenko T.B.
Kuiscorkuu nayionanvruti ynisepcumem imeni Tapaca [llesuenka, Kuis, Ykpaina

Lower limb amputation changes the one’s life significantly due to the physical and psychological effects it
causes. This demands a unique approach in the treatment which can be accomplished through both physical
and social methods of studying of the pain. For physical testing esthesiometer was used, while for
psychological — pain rating scale. Correlations were found between the magnitude of the somatosensory
receptor fields of the lower extremities with indicators of gender, age, height, phantom sensations (but not
with phantom pain), type of injury, systolic blood pressure, and heart rate before exercise. The results
obtained indicate the potential of using the esthesiometry technique to assess and monitor the functional
state of individuals after amputation.

OOmupHa amITyTarisi HWKHIX KiHIIIBOK € 3HAYHOIO 3MIHOIO B XKHUTTI. Jlorisi, mikyBaHHS Ta peaOimiTamis
PETYIIOIOThCA PEKOMEHIAIISIMH, 3aCHOBAHUMH Ha JaHUX, OTPUMAaHUX LUIIXOM JOCHiDKeHb. [lamient 3i
3HAYHOIO aMITYTalli€l0 HIDKHIX KiHIIBOK CTHUKAIOThCA 13 Pi3HMMH TpyaHomamu. [lianTpuMka Ta emmartis
BaYKJIMBI U TOTO, 100 JOTIOMOTTH TAaIli€HTaM BIIOPATHCS 3 €MOIlisIMH, HEBU3HAYEHICTIO, MPOOIeMaMu 3
MOOLUTRHICTIO Ta amanTamieio (Schober & Abrahamsen, 2022). Bei 11i 3aBganHs cToSITh 1epe peadiiiTaiieto,
SKa BUMarae KOMILICKCHOTO TiJIXO/AYy BiAMOBIHO TEpENiKy YMHHHUKIB: THUMY YIIKOJKCHHS, (i3UMYHUX Ta
TICUXIYHUX OCOOJIMBOCTEH MAIli€HTa, TEPMiHY JTABHOCTI TpaBMH. B OCIiIKEeHHI TIOTOMUINACS B3STH Y9acCTh
12 oci6 (i3 HUX ABOE - KOMOATAHTH), SIKi MPOXOAWIIH peadimitariiio y BeeykpaiHchbkoMy 11eHTpi peabimiTartii
Ta TpoTe3yBaHHS «310poB's». BigMmiHHOCTI crnocTepiranvcs y TWII TOpaHEHHsS Ta WOro JOKajizarii,
JABHOCTI YHIKODKeHHs, Bimi mamientiB (Big 30 go 70 pokiB), craTi, NCHUXIYHO-MOPAIbHOMY CTaHi,
3araJlbHOMY CTaHi 3[J0pOB’S, a TAaKOX Yy JDKEpenax TpaBMU Ta CIPUYMHEHUMH HEI0 Haciigkamu. [lai
30Upanucst Mif 4ac 3aHsATh MAI€HTIB Ui MOHITOPHUHTY CTaHy 1 JJisi BCTaHOBJICHHs poO0uoi mporpamu
nojaneiioi  peabimitamii. PeecTpyBamich mMoOKazHUKM —aprepianbHoro TUcKy Ta YCC, mMoKa3HUKH
ecTe3ioMeTpii B pi3HUX JUISHKAX IIKipYW HIKHIX KIiHIIIBOK 32 JOITOMOTO0 IUpKyIst Bebepa. [lcuxiunmii cran
1 BIUIUB TpaBMHU Ha HHOTO BU3HAYAINCH Yepe3 ONMMUTYBAHHS 32 JOIIOMOTOIO Bi3yaJbHOI aHAIOTOBOI IIKAJH
00J1r0, 1110 CHPOIIYBAJIO 3aja4y BU3HAYCHHS IHTEHCUBHOCTI Ooiito Juisi marieHTiB. Cepen JIopociux 3i
CTIMKUM MOCTaMITyTallifHUM OoJieM TijBHINEHa OO0JIbOBAa YYTJIMBICTH B aMIIyTOBaHIM JUISHIII MOXKeE
BitoOpakaTu epudeprudHy ceHcnOimi3aniro adbo BKa3yBaTy Ha EHTpalbHy ceHcuOimizarito (Beisheim-Ryan
et al.,, 2023). 3amipu YyTJIMBOCTI JBOTOYKOBHUM METOJOM B PI3HUX JIJISHKAX KIHI[IBKUA JIO3BOJISIOThH
3pO3yMITH Tepedir oayKaHHS 1 TeperdauynTH peakililo KyKCH Ha TpoTe3, L0 JO3BOJIUTh KOPUTYBAaTH
peabimiTamiiHuid TIPOIEC BIATOBITHO 7O TMOTPed MallieHTa JUIsl JIOCSTHEHHS HAWKpPaIioro MOKIHMBOTO
pesyiabTaty. byio nposeneno kopemsiuiiHuil ananis (3a CnipMeHOM) 10CHiIKYBaHUX ITOKA3HUKIB. BusiBneno
KOpEJISIIiAHI 3B’S3KH BETMUYUHHM COMAaTOCEHCOPHUX PEIENTOPHHUX TMOJIB HIKHIX KiHIIBOK 13 MOKa3HUKaMU
cTari, BiKy, 3pOCTy, (AaHTOMHHMH BimgdayTTsmu (aye He 3 (PaHTOMHHMH OOJSIMH), THUIIOM YINKOJKEHHS,
aprepianbHuM cuctoiiunuM THckoM Ta YCC no HaBaHTakeHHA. [loka3HMKHM (AaHTOMHHMX BiJUyTTIiB 1
(danToMHHX OoOJel TakOXX KOpeNALiHHO TOB’s3aHl MK co0oto. OTpuMaHi pe3ysibTaTd BKa3ylOTh Ha
MEPCIIEKTUBHICTh BUKOPHUCTAHHS MPOCTOT 1 JCMICBOI METOJUKUA €CTe310MeTpil JIJIs OLIHKH 1 MOHITOPHUHIY
(yHKITIOHATBHOTO cTaHy Oci0 micis amrytamii. [Ipore mist oTpuMaHHS KOHKPETHIMIMX JaHHUX MOTPIOHO
ITPOBECTH JIOIATKOBI OOCTEIKEHHS 3 OLIBIIO KIJIBKICTIO BUMIPIOBAHb.
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PO3IINPEHA OBYHCJIIOBAJIBHA MOJEJIb EET-HEMPO®IJIFEKY 3 YPAXYBAHHSIM
KOPKOBO-IIIJAKIPKOBUX MEPEX
PeBko C., Ky3uenos 1., Kauuncpka T., €Bnak H., Kazmipuyk O.
Bonuncoxuti nayionanvnuii ynieepcumem imeni Jleci Yxpainxu, Jlyyvk, Yrpaina

This work introduces an extended EEG neurofeedback model that incorporates the hippocampus,
prefrontal and visual cortex areas, thalamus, and striatum. Unlike Davelaar’s 2018 alpha-based approach,
our model employs MNE-Python with Izhikevich neuron models to simulate both excitatory and inhibitory
populations of more brain cortex areas, which play a leading role in neurofeedback training, according to
the literature data. Real-time alpha rhythm analysis drives reward-modulated Hebbian plasticity of fronto-
striatal connections. The system shows potential to accelerate target rhythm acquisition while providing
greater biological plausibility, though further empirical validation remains necessary.

EEI'-neiipodinbex mae 3MOTy CBIIOMO PETyJIIOBATH PUTMH MO3KOBOI aKTHBHOCTI Ta TCHXOEMOIIHHUAN
crad. [Ipore fioro MexaHi3MH JOCI 3aIMIIAIOTHCS HesicCHUMH. OOUYNCTIOBAIBHI MOAET MOXKYTh CIYTI'YBaTH SIK
TEOPETUYHOI0 OCHOBOIO JJIsl BUBUCHHS MPOLECY, TaK i IHCTPYMEHTOM OINTHMi3allii TPEHIHTY 3 YHCICHHUMHU
napamerpamu. HuHi icHye HebaraTto Takmx Mojenel; HaWOlmpm po3pobieHa — wmojens [leBemaapa
(Davelaar, E. J., 2018), mo mosiCHIOE MiABHIICHHS ajb(a-puTMy Uepe3 (PpOHTO-CTpiapHi MEXaHi3MH.
BoaHouac BoHa irHOpye iHII KJIFOYOBI MO3KOBI CTPYKTYpH, IIO OOMEXYye i 3aCTOCYBaHHS Il CTBOPEHHS
HOBHX TPOTOKOJTIB.

OCHOBHOIO METOI0 HAIOrO MJOCHTI[KEHHI € po3poOKa pO3IMUPEHOI Mojaeni Ha OCHOBI Moed,
3amponoHoBaHoi JlaBemaapoM. Po3mmpeHa Mojens Mae BKJIIOYATH CHMYJISIIIO aKTHBHOCTI CTPYKTYP
TiNoKaMITy, 30pOBOi i MPePpPOHTATHHOI KOPH, TallaMyCy Ta CTPiaTyMy, 3 METOIO OUBII TOYHOTO i TOBHOTO
BiITBOpEHHS 010JIOTIYHIX MeXaHi3MiB HeHpo(hinOeK-TpeHiHTYy.

Jlyis MonieNtoBaHHsS BUKOPHCTaHO BimkpuTi 0i0mioreku MNE-Python ans BiaTBopeHHs 0a30Boi Mojeli
JaBenapa Ha CUCTEMHOMY DiBHI i3 BUKOPUCTaHHSIM Mojeli DkukeBuya Ui CUMYIIALIi poOoTH 30y NTMBUX Ta
ralbMiBHUX HeHpoHiB. CucTeMa O0YHCIIOE MOTYXHICTh anbda-purmy (8—12 I'm) y peampHOMYy dHaci Ta
(hopMye 3BOpOTHHI CHTHAN MiAKpiruieHHs. [[macTuyHicTh peanizoBaHa sk mporiec i3 HaBuaHHS 3a XeOOoM 3
MO3UTUBHUM MiIKPITUICHHSIM, SIKUI TPU3BOAMUTH JI0 3MiHU Bar POHTO-CTPiapHUX 3B’SI3KiB MPH IIO3UTHBHOMY
¢dindexy (Izhikevich, E. M., 2003). CraH i3 TpeHyBaHHSM MOPiBHIOETHCS 3 0a30BUM CTAaHOM CITOKO¥O.

Mopenp He OXOIUTIOE BCi aCHEeKTH HEMPOIIACTHYHOCTI Ta MICTHTH CIPOIICHHS (BiJICYTHICTh CUMYJISIIT
AKTUBHOCTI TiMOKaMITy, 30pOBOi KOPH, BIJICYTHICTh SIBHOTO MOJCIIOBaHHS Hepomomaynaropis). [Ipore Ha
JTAHOMY €Talli BOHa JIO3BOJISIE JOCIIPKYBAaTH B3aEMOJIII0 MK KiJIbKOMa KIIFOUYOBUMH CTPYKTYpPaMH MO3KY B
nporieci HelipodinoeK-TpeHinra.

3anpornoHoBaHa MOJIENTb MOTEHIIIHHO MPUCKOPIOE JIOCATHEHHS MIJILOBOTO alb(a-pUTMy 3aBISKH MYJIbTH-
perioHanbHiA opraHizaiii, JIEMOHCTPYIOUYM OiJbIly THYYKICTH 1 OioyoriuHy anekBaTHicTh. llomambiia
BaJigamis norpedye MOpPiBHAHHSA 3 €KCIIEPUMEHTAIEHUMU JIaHUMHU.
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FEATURES OF BRAIN INTEGRATIVE ACTIVITY IN VISUAL DYSFUNCTIONS
Redka I.V.
V.N. Karazin Kharkiv National University, Kharkiv, Ukraine

Sensory experience modulates genetically determined programs of brain development, shaping its
structural and functional architecture in accordance with the organism’s living conditions during the
postnatal stage of ontogenesis. Nevertheless, the systemic mechanisms underlying this phenomenon remain
insufficiently understood.

Particular research interest is directed toward cases involving impairments of the peripheral visual
analyzer, where brain functioning occurs under conditions of reduced sensory input. Investigating the
integrative activity of the brain in individuals with visual dysfunctions provides important insights into the
compensatory capacities of the nervous system and the neuroplastic mechanisms that support adaptation to
sensory deprivation.

The present study aimed to identify the specific features of brain neurodynamics in children with visual
dysfunctions under different mental states.

The study involved 229 participants with congenital (n = 109) and acquired (n = 120) visual dysfunctions,
as well as 125 healthy sighted individuals who served as a control group. Participants were aged between 8
and 20 years. A 21-channel electroencephalogram (EEG) was recorded with eyes closed under two mental
conditions: closed-eyes resting state and auditory—motor integration (choice reaction task).

Multidimensional nonlinear analyses were performed using the NeuroResearcher® Innovation Suite
software package (Ukraine). The following parameters were computed: embedding dimension, correlation
dimension, maximum Lyapunov exponent, and Kolmogorov—Sinai entropy.

During resting state, global brain neurodynamics showed significant alterations only in participants with
acquired visual dysfunctions, manifested by higher values of correlation dimension (P < 0.05). In individuals
with congenital visual dysfunctions, the embedding dimension (P < 0.05) and correlation dimension (P =
0.055) were lower compared with those with acquired impairments, indicating divergent patterns of
structural—functional brain reorganization.

Compared with the control group, males with visual dysfunctions exhibited enhanced auditory attention,
whereas females demonstrated increased activity of the sensorimotor cortex during calm wakefulness.
Among adolescents and young adults with visual impairments, the phenomenon of mind wandering was
observed more frequently. This may represent a compensatory mechanism that enhances the activity of
prefrontal cortical regions.

Visual dysfunctions were also found to decelerate the age-related decline in EEG entropy, suggesting a
delay in the maturation of the informational capacity of neural processes. In males aged 8-20 years, visual
dysfunctions were associated with a narrower topographic distribution of reduced neurodynamic complexity.
Congenital visual dysfunctions similarly slowed the age-related decline in neurodynamic complexity in
males, a pattern not observed in those with acquired visual impairments.

During auditory—motor integration, the primary auditory and prefrontal cortices were more actively
engaged in participants with visual dysfunctions, implying a greater demand for cognitive resources and
increased difficulty in decision-making processes. Additionally, activation of the occipital cortex during this
task correlated with task performance efficiency, indicating a plastic reorganization of brain networks under
conditions of prolonged visual deprivation.

Congenital and acquired visual dysfunctions elicit distinct mechanisms of structural and functional brain
reorganization.

Visual deprivation slows the age-related reduction in neurodynamic complexity, particularly in males.

The mind wandering phenomenon in children and adolescents with visual dysfunctions may function as a
compensatory process enhancing prefrontal cortical activity.

The active involvement of occipital and prefrontal cortical regions during auditory—motor integration
reflects adaptive neuroplastic reorganization under long-term sensory deprivation.
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The aim of scientific work is to determine the features of the course of the processes of formation of
psychophysiological functions of students under the conditions of using the remote learning format. The
research was conducted at the National Pirogov Memorial Medical University. It was found that under the
conditions of the remote (distance) learning format, a significant improvement was observed in indicators
that marked such characteristics of the functional capabilities of the organism as: the speed of simple
(p<0.05) and differentiated (p<0.05) visual-motor reaction, the mobility of nervous processes in young
women and simple (p>0.05) and differentiated (p<0.05) visual-motor reaction, the mobility of nervous
processes in young men.

PiBeHp mcuxodi3ionoriyHoi TOTOBHOCTI OpraHi3My CTYAEHTCHKOI MOJOAi, SIKa HaBYAETHCI B YMOBAx
Cy4acHUX 3aKJaJiB BHIIOi OCBITH, 0 €(EeKTHBHOrO 3aCBOEHHS HAWTHIOBIIINX BUPOOHWUYMX HABHYOK 1
MIPUIOMIB € HEBiJ €MHOI0 Ta 000B’SI3KOBOIO CKJIAIOBOIO 3/IMCHEHHS aJIeKBaTHOI MPOQECciifHOl MiATOTOBKH.
[lpugomy min wac aHanily HAasSBHMX TEHACHIIIH CHiI 3BEpPHYTH yBary sK Ha SBUIIA Oe3IOCepeIHBOTO
“nepeHeceHHs’” TpPEHYBAIBHOTO eQeKTy IHTEHCHBHOI HaBYabHO-3HAuYyloi mpodeciiiHo-opieHTOBaHOT
TSUTBHOCTI Ha PO3BUTOK KPUTEPIaTbHUX MCUXOQi3ionorivHuX (PyHKIIN, TaK i Ha HASBHICTH ITUIKOM YiTKOL
3aJIe)KHOCTI CTYNEHS iX PO3BHTKY BiJl OCOONHMBOCTEH TPOQECciifHOl CHeIialbHOCTI, fKa 3aCBOIOETHCA,
HaOIBII sicKpaBUX 3MiH 3 OOKy MpodeciiHO BaxiIMBHUX Icuxodizionoriyaux ¢(yHkmii Tomo. Mertoro
HAYKOBOi POOOTH € BH3HAYCHHS OCOONMBOCTEH mepediry mporeciB (GopMyBaHHsS MCUXO]i3i0I0TiyHHX
(YHKII# CTYyIeHTIB 32 YMOB 3aCTOCYBaHHS TUCTAHIIHHOTO (200 on-line) ¢popmary HaBuaHHA. J{ocTmimKeHHS
MPOBOAMINCH Ha 0a3i BiHHMIBKOrO HaIliOHAJIBLHOTO MEAUYHOro YyHiBepcuteTy iM. M.I. Iluporora i3
BUKOPUCTAHHSIM JIIICH30BAHOTO CTaHIApTHU30BaHOTO KoMl toTepHoro komruiekcy “Effecton Studio”.
3okpeMa, s BH3HAUEHHS BEJIMYMH JIATEHTHOIO TIEpIiOJy TMPOCTOi  30POBO-MOTOPHOI  peakiii
BUKOPHCTOBYBAII TecTOBe 3aBiaHHs ‘“Tup” makery “Sryap”, 3 METOIO TIPOBEAEHHS IOCITIKEHHs 3HAYECHBb
JATEeHTHOTO Tepiofy audepeHiiioBaHoi 30pOBO-MOTOPHOI peakilii 3aCTOCOBYBAJM TECTOBY METOAUKY
“Takci”, ans 3AIHCHEHHS TCHXO(i3i0JOTiUHOI OLIHKK BEIMYMH BpPIBHOBAXCHOCTI HEPBOBHX IPOLECIB
BUKOPUCTOBYBAIM METOAMKY, KOTpa mependadaia BH3HAUYEHHS peaklii Ha 00’€KT, SKUH pyxaeThCs, Ha
mificTaBl 3acTOCyBaHHs TecToBOi Meronuku “Kackagep”, 3pemToro, 3 METOH BH3HAYEHHS BEIHMYWH
JATEHTHOTO TIepioAy TNPOCTOi ayaio-MOTOPHOI peakiii BHKOPHCTOBYBAalM TecToBe 3aBAaHHs “‘Jlyenn”.
CraructuyHa oOpoOKa OAep)KaHMX IaHWX HPOBOAMIACH 3aBASKH 3aCTOCYBAHHS MaKeTy HNPUKIATHUX
nporpaM CTaTHCTUYHOrO aHamizy “Statistica 6.1” (minenzidamii Ne BXXR901E245722FA) na migcrasi
BUKOPHUCTAHHS MPOLETyp OMHCOBOI CTATUCTUKH, KOPENIALIHHOTO, KIACTEPHOTO, IIOKPOKOBOTO PErpeciiHOro
Ta QakropHOro aHamizy. BcraHoBneHo, O 3a YMOB IMCTaHLIMHOTO (hopMaTy HaBYAaHHS CIOCTEPIraeThCs
CYTT€BE TIOKPAICHHS IOKAa3HUKIB, KOTPI BiJ3HAYAIOTh TaKi XapaKTEPUCTUKH (QYHKLIOHATBHUX MOXIJIMBOCTEH
opraHizmy, sik: IBUAKICTE mpoctoi (p<0,05) i mudepenuiiioBanoi (p<0,05) 30poBo-mMoTOpHOI peaxiiii,
PYXJIMBICTh HEPBOBMX IPOIIECIB Cepel AiBYAT Ta MIBUAKICTH npoctoi (p>0,05) i nudepenuiioranoi (p<0,05)
30pOBO-MOTOPHOI peakuii, pPyXJUBICTb HEPBOBHUX INPOLECIB cepex IOHaKiB. 3a YMOB TPaAWULIiHHOTO
ayauTOpHOTO (opMaTy HaBUAHHS PEECTPYETHCS BHUPAKEHE TIOKPAIICHHS BEJIWYHMH ITOKa3HHKIB, KOTPi
BiJJ3HAYAIOTh TaKi XapaKTEPUCTHKH (PYHKIIOHATBHIX MOXKIMBOCTEW Ta aJanTalliiHUX PecypciB OpraHiamy,
SIK BPIBHOBaXEHICTh HepBoBUX TporeciB (p<0,05), mBUAKICTH aynio-MOTOPHOI peakmii i AWHaMidyHA
Mpare3IaTHICTh cepell AiBYaT Ta MIBHAKICTH ay/io-MOTOPHOI peakiii i JUHaMidHa TMpare3faTHICTh Cepes
toHaKiB. JlocTaTHRO CTAOUIBHI PE3y/bTaTH B AMHAMILI JOCITIKYBAHOTO IEPIONy € BJACTMBUMU IS JaHHX
LIOAO CMiBBITHOLIEHHS KUJIBKOCTI MepeIyacHUX peakiii, peakuiil i3 3ami3HeHHsIM 1 TOUHUX peakUidl B Xoxi
BU3HAYEHHSI XapaKTepUCTUK (OPMYBaHHS KPUTEPiaJbHUX MTOKa3HUKIB BPiBHOBAYKEHOCTI HEPBOBUX MPOIIECiB.
Bu3HaueHi TeHeHIIIT y epeBakHil OUIBIIOCTI BUMAAKIB (IIBUAKICTD MPOCTOI 1 audepeHIiifoBaHOl 30pOBO-
MOTOPHOI peakllii, pyXJIMBICTh HEPBOBHUX MPOIIECIB, sIK BPIBHOBAXKEHICTh HEPBOBUX MPOIIECiB (cepel aiByar),
HIBUJKICTh ayAi0-MOTOpHOI peakmii 1 AWHamMiuHa Npane3’aTHICTs (cepel IOHAKiB)) MiATBEPAXKYIOTh
MiXrpynoBi BiaMiaHocTi (p<0,05-0,001). BuzHaueHi npoBijiHi 0cOOIMBOCTI mepediry nporecis GopMyBaHHs
nicuxodizionoriyHux (QyYHKIIH CTYJNEHTIB 32 yMOB 3aCTOCYBaHHS JHCTaHIIHHOTO (opMaTy HaBYaHHS Yy
3aKaji BHILNOI OCBITH, BCTAaHOBJIEHI HAHOLIBII 3HAYYINi, KPUTEpialbHI 3aKOHOMIPHOCTI CTAHOBJICHHS Ta
PO3BUTKY MPOQeCiifHO-3HAUYIINX XaPaKTEPUCTHK OPraHi3My JiBYaT 1 FOHAKIB, sIKi HABYAIOThCSI.
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3MIHU CUMIIATO-BAT AJIBHOI'O BAJIAHCY Y HAIIE€HTIB 13 XPOHIYHUM
TFACTPUTOM TA CYITYTHBOIO KOMOPBIJHOIO ITATOJIOT'IEIO
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Autonomic dysregulation often acts as an additional factor in the development of morphofunctional
changes in the stomach. Chronic gastritis is one of the common, psychosomatic diseases, and can be
accompanied by metabolic syndrome and hormone imbalance. Sympathovagal balance was studied by
analyzing parameters of heart rate variability such as HF/LF, SDNN and RMSSD, in patients with chronic
gastritis against the background of comorbid pathologies hepatobiliary, cardiovascular, endocrine systems.
An increase in HF/LF parameters and decrease in SDNN, RMSSD were established in all comorbid groups,
especially among people with hypothyroidism and diabetes, which indicates the dominance of sympathetic
regulation, a decrease in vagal tone, which is amplified in the presence of heart and vascular diseases.

BereraTuBHa peryssiiis € BayKJIMBOIO KOHTPOIIOIOUOI0 (DYHKII€I0 KIITHHHOTO TOMEOCTas3y, aJanTaliiHux
MEXaHi3MiB, TIPH MOPYIICHHI SKOI MiABUIYETHCS PU3UK BUHUKHEHHS Ta IPOTPECYBaHHS 0ararboX XBopod B
tomy umchai TtpaBHOi cuctemu (Ali & Chen, 2023). Xpomiunmii ractput (XI') BigHOCATH [0
MCUXO0COMAaTHIHUX, MOP(HO]YHKIIIOHATEHUX PO3JIa/iB BiCi IITYHOK-MO30K, 1 TOMY BET€TaTUBHY IUCQYHKIIIIO
B CYYacHil HayIli pO3TJSAAlOTh SK CKJIAJOBY MPHYMH 1 HACHIAKIB B IpoIlecax racTpomarorenesy. [3-za
CKJIQIHUX B3a€MOJIii HEPBOBOTO i TYMOPAJIBHOTO KaHAJIiB BEr€TaTUBHOI PETYJAIil, HA TIi BUCHAKEHHS
KOMIIGHCAaTOpPHUX MEXaHI3MiB, 3pUBY ajanTamiifHux MoxmBocTed, X[ Moxke CymyTHbO OOTSKYBAaTHCS
natonorisimu B renarobimiapHiit (I'BC), cepueBo-cyaunniii (CCC), eHOOKpHHHIN cucTeMax. 3 HAyKOBHX
JDKEpeN BiIOMO, y TaIlieHTiB 3 KoMopOimHuM mepebirom X[ Ha TIi €HAOKPUHHOI Ta CEpIeBO- CyIWHOL
micyHKIIi BH3HAYEHO Yy 2 pa3d BHILY 4YacTOTy 3HIDKCHHS aJanTaliiHUX MOMIJIMBOCTEH OpraHizmy
MOPIBHIHO 3 MAIliEHTAMU 3 130J1bOBAaHUM racTpuToM. (3uraio ta iH., 2022). BamigHum MeTo10M BU3HAYCHHS
3MIH PETYJIATOPHO- aJaNnTaliiHUX MpoIeciB 3a (i3i0NOTIYHMX Ta MATOJNOTIYHHX YMOB € BHBUEHHS
MMOKa3HUKIB BapiadenmpHOCTI cepueBoro putmy (BCP). Metoto mocmimkeHHs Oylia OIiHKa BEreTaTHBHOTO
craryca 3a aHaiizoM BCP y xBopHux Ha XpOHIYHHUI racTpUT Ha T KOMOPOiTHUX MATOIOTIH.

BcranoBneno 3pocranns nokasuukiB HF/LF B ycix xkoMopOigHHX Tpynax ocoONHBO cepell XBOpUX 3
TUCQYHKINEIO0 IMUTOBUIHOI Ta MiANUTYHKOBOI 325103, IO BKa3ye HA IMiBUIIEHHS aKTHBHOCTI CUMIATHYHOI
perymsiii Ta 3HWKEHHsI BarajlbHOTO TOHYCY. 3HaYHe CHMIIATHYHE JOMiHyBaHHS crioctepiraerbes B 111-VI
rpymax, B SIKAX OUIBIIICTH XBOPUX MaJl CEPIIEBO-CYIMHHY MaTojorito. HalimeHuni moka3Huku Oynu Ha piBHI
2,6£2,3, a HaiOimbmm - 4,2542,3, mo goctoBipHO (P<<0,01) Bimpi3HsUHCH Bif pe3ynbTatiB XBopux | rpymu, ne
3HaueHHs ckianmm 2,1+0,91. ObepHeHa KopensIis crocTepiranack BigHOCHO moka3HukiB SDNN, RMSSD 3
nocToBipHO HaHWKYUMHU 3HaueHHsMH B |V (XT+I'BC+CCC+L) ta VI (XI'+I'BC+CCC+ rinodyHkiieo
I3) rpymax - 32,5+2,4 1 15,1£1,8 (p<0,001) Ta 37,4+2,2 1 24+3,0 (p<0,01) BigmoBimHO BiTHOCHOCHO 0CIO |
rpyn# 3 i30ap0BaHuM X1, 1e pe3ynbratu Oynu Ha piBHI 65,3+4,2 1 42,5+3.7.

ApanTamiiiHo-BereTaTUBHI MOPYIIEHHS JialrHOCTOBAaHO Y BCiX KOMOPOIAHUX Tpymnax. 3 MOTTUOJICHHSM
MOJIMOPOIAHOCTI Ta 3pOCTaHHSIM (DYHKIIOHABHOTO HABaHTAKEHHS HA OpraHi3M, CIOCTEepiraaoch
nporpecuBHe 3HIWKeHHS BCP. IlepeOir XpoHIYHOTO racTpuTy i3 CYHYTHBOIO ILIEMIYHOIO, METAOOJIIYHOIO,
CHIOKPUHHOIO IIaTOJIOTIEID TMOB'I3aHUN 3 3MEHIICHHAM Toka3HUKIB RMSSD Tta SDNN, 3mimieHHs
ABTOHOMHOT'O OaJIaHCY B CTOPOHY TilIEpCHUMIIATHKOTOHI1, 3HW)KEHHS MMapacUMIATHYHOTO KOHTYPY PeryJIsiii
(Bucokmii LF/ mu3pkuit HF), mo cBimuuTh mpo HasBHICTh i BUPaKEHHICTh CEpIEBO-CYAMHHOTO PH3HKY,
MiIBUIIEHOTO 1MIEMIYHOTO 1 3araIbHOTO MAaTOJIOTIYHOTO TIOTEHITIATY B iHITUX CUCTEMaX OpTraHiB.
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This study explores the critical role of thyroid hormones in adolescent cognitive function, a topic highly
relevant in Ukraine due to post-Chornobyl thyroid issues. Thyroid hormones are essential for myelination
and neuroplasticity, processes that continue into early adulthood. Research linked prenatal radiation
exposure to lower adolescent 1Q and increased T3 levels. Furthermore, adolescents with subclinical
hypothyroidism showed significant deficits in arithmetic, memory, language, and visuospatial skills, with the
most pronounced correlation found in language skills. This cognitive impact is primarily mediated by thyroid
hormones regulating gene expression via nuclear receptors, affecting neuroplasticity and the synthesis of key
neurotransmitters like serotonin and dopamine.

BuBYeHHS BINIMBY TUPEOiTHUX TOPMOHIB € Ha3BUYAHHO aKTyaJIbHUM Y Hall Yac, ajke 3 KOKHUM POKOM
CIIOCTEPIraeThes 301IBIIECHHS BUIAJIKIB MPOOJIEM 3 IMUTOMOMIOHO0 3a103010. 1le 0co0muBO peneBaHTHO Ha
TepeHax YKpaiHu, Jie 3aXBOPIOBaHH IUTOMOI0OHOI 31031 TOMITUPEH] MiCIIsT YOPHOOUIBCHKOT KaTacTpodu.

B3aeMO03B’s130k THUPEOINHWX TOPMOHIB 1 KOTHITUBHUX (DYHKIii aKTHBHO IOCIHIIKYIOTh Y HiTel
MOJIOJILIIOTO BiKY; JIOBEJCHO IXHIO POJIb y MI€JIiHI3allii HEPBOBUX BOJIOKOH Ta HEUPOIUIACTUYHOCTI. OCKIIbKH
Mi€TiHI3aIis] TpUBae OrmK4de A0 25 POKiB, BAXKIIMBO OIIHIOBATH BIDTHB TUPEOiJHIX TOPMOHIB 1 B IMiUTITKIB.

3a aHamizy HACHiAKIB ONMpOMiHEHHS BHACHINOK YOpHOOWIBCHKOI KaracTpodu BariTHUX 1 iXHIX miTel
BUSIBJICHO, 110 MiUTITKH, SKi 3a3HAJX MPEHATAJILHOTO PaJialliiHOTO BIUIMBY, Majd HMXKYi MOKa3HHUKH [Q
MOPIBHIHO 3 KOHTPOIBHUMHU onHodiTKamu. OmninroBanHs (IQ, BepOanbHi Ta HeBepOanbHI TECTH) MPOBOIIIH
y 67, 11-12 Ta 15-16 poxkiB. IlokazaHo: 31 3pOCTaHHSAM JO3M ONPOMIHEHHS ITiBHIYBaBcS piBeHb 13 i
3HIKYBaBcs 1Q; moaiOHOT acorialii He criocTepirany y JiTeil MatepiB Oe3 BIUIMBY pajialiii. OnpoMiHeHHS Ha
Mi3HIX TEPMiHAX BariTHOCTI Maj0 MEHIIMI BIUIMB HAa KOTHITMBHI IOKa3HUKH, IO JIO3BOJISIE BUOYAYyBaTH
JIOT14HI 3B’SI3KM MK TIPEHATAILHOIO paiamiero, piBHsSMHU TUpeoinnux ropmonis i 1Q (Liutsko et al., 2024).

[Ipu mocmimKeHH] MUTITKIB 3 CYOKIIHIYHAM TIHOTHPE030M, OyII0 BUSBICHO KOPEISAIiI0 MK 3HIDKEHHSIM
PiBHS TUPEOTPOITHOTO TOPMOHY Ta 30UIBIICHHSM KUIBKOCTI TIOMHJIOK B KOTHITHBHUX TecTaX. JlociimKeHHs
MPOBOJMIOCH WIISIXOM BUMiptoBaHHS cupoBaTkoBoro piBHsS T3, T4, TTI Ta mpoBeaeHHSM TECTiB 3
apudmMeTnky, mam'aTi, MOBA Ta Bi3yaJbHO MOTOPHHX HAaBHYOK. 3 yCiX TeCTyBaHb OKpIM TECTyBaHb Ha
nam'ath (KUTBKICTh MMOMWJIOK 1IEHTUYHA) JITH 3 CYOKIIIHIYHUM TilIOTHPEO30M JIOMYCTWIIN Oijbllle MOMHUIIOK.
AmHari3 piBHS TOPMOHIB He MOKa3aB 3Ha4ymoro BriuBy TTI Ha HAaBUYKW JiBYAT MiJJIITKIB, OKPIM MOBHHX
ne Oyna momideHa 3HayHA KOPEJSIlisl, cepell XJOMYMKIB IMiUTITKIB MOAIOHOTO BIUIMBY BHSBIEHO He OYIIO.
PiBerp T3 Ta T4 OiNbIle KOpENMOBAaB 3 pe3yiabTaTaMy 3JIOPOBUX JIITE€H YOJOBIYOi CTaTi, aje BIUIMBAaB Ha
pe3yabTaTH 3 MOBH B MIIIITKIB 3 Timotupeo3oM. PiBenp T4 y niByat He KOPEJIOBAB 3 KOJHHUMH HABUYKAMHU
KpiM MOBHHX, B3a€MO3B's3Ky 3 piBHeM T3 Ta pesynbTaramu aiB4ar nmomideHo He Oymo (Somashekar et al.,
2014). ToxiOHI HACTIAKK TOSCHIOIOTHCS BIUTMBOM THPEOITHUX TOPMOHIB Ha HEHPOIUIACTHYHICTb, IIISIXOM
MiZABHINEHHS excnpecii HelipoTpodiunoro ¢akropa. TupeoinHi TOPMOHH O TOTO MAalOTh BIUTUB Ha CHUHTE3
JIesIKMX HeHpoMeaiaTopis, sk oT cepoToHiH, godamin, [AMK. Bararo xiiTiH M0O3Ky, 30KpeMa KOTHITHBHUX
LEHTPIB MICTATh PEUENTOPH J0 TOPMOHIB IMUTOMOAIOHOI 3amo3u. ['imokarnM Haja3BUYAHO YYTIMBHHA IO
KOJINBaHb PiBHS THPEOITHUX TOPMOHIB, TOMY 1 TMOTHPEO3 i TINEPTHPEO3H] CTAHN MPU3BOMSATH 0 3HUKEHHS
Helporenesy. Lle Bce MOXHa TiJICYMYyBaTH MK BIUIMB HUISXOM SAEPHHUX PEIENTOPIB Ta Peryisiii ekcrpecii
TeHiB, 1110 i € OCHOBHHM BIIMBOM THPEOIHUX TOPMOHIB Ha KOrHiTHBHI QyHKIi (Martin, 2024).

TupeoinHi rOpMOHHM MafOTh BEIMKUI BIUTUB HA KOTHITUBHI (PYHKIIIT IMi/UTITKIB, 30KpeMa uepe3 peryJsiiio
excrpecii reniB. CyOKIIHIYHUM TiNOTHPEO3 HAWCHIIBHINIE BIUIMBA€ Ha MOBY MAITEH TMiJUTITKOBOTO BIKY.
JocunimkeHHs MOB'A3aHi 3 MUTONOAI0OHOT 327103010 OCOOIMBO aKTyajbHI B YKpaiHi, OCKIJIbKM HaBIiTh 4epes3
POKH MOXHA TIOMITHTH BILIMB IPEHATAJIHHOTO ONPOMiHEHHSI.
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The aim of this work was to conduct a comprehensive survey of the currently published methods of
electroencephalogram (EEG) analysis for mental stress and to propose potential directions for future
research. Improved resistance to stress and the development of strategies for dealing with stressful situations
can play an important role in improved sports productivity, as well as the effectiveness of physical education
and sports rehabilitation of military servicemen and war veterans.

MeHTanpHUR CTpeC BU3HAYAETHCS SK PEAKINisl OPraHi3My Ha pPI3HOMAHITHI TCHUXOJIOTiYHI, (i3myHi Ta
eMOLiiiHi (hakTOpH, KOHTPOIbOBaHA CHUMIIATUYHOIO HEPBOBOIO CHCTEMOIO Ta TrimoTanamo-TinodizapHo-
HAJIHUPKOBOIO cHcTemoro. lLleil TepMiH MOKe BHKOPHUCTOBYBATHCS WIOAO BHYTPIIIHIX (CTPYKTypa
0COOWCTOCTI) Y¥ 30BHIMIHIX (PO3B'sI3aHHS MPOOJIeM) YNHHHKIB, SKi CIIPHYUHAIOTH PI3HOMaHITHI ¢izionorigHi
Ta eMOIiiHI 3MiHA. B miTeparypi BH3HAY€HO TPH THUIH CTpECy: TOCTPUH CTpec, eMi30AMYHUi cTpec i
xponiunuii crpec (Lazarus, 2000). Toctpuii cTpec moB'si3aHWil 3 KOPOTKOTPHBAJIMM BIUTUBOM 1 HE €
MKiMBAM. EMi30nu9YHui CTpeC BHHUKAE TOJI, KONW IMOAPA3HUK i€ dacTile, ane oOMeXeHO B daci
(Bakker, Pechenizkiy, & Sidorova, 2011). HatomicTe XpOHIYHHI CTpec € HAWOLIBI MIKIIUTHBUM, 1 BHHUKAE
BHACIIZIOK MOCTiHHOI Ta TpuBayoi amii mkepen ctpecy (Colligan & Higgins, 2006). Kinbka mocmimkeHb
MiATBEPIUKYIOTh, 110 MEHTAIBHUN cTpec Mae Oesnocepeani (i3ionoriyni epeKTH, M0 MOXYTh MPU3BOAUTH
0 PI3HUX 3aXBOPIOBaHb, TAKWX K IHCYJIBT, CEPIEBO-CYIAMHHI 3aXBOPIOBAHHSA, MOPYIIEHb KOTHITUBHUX
¢bynkuid, moBu Ta jgempecii (Crowley et al, 2011). Pi3HomaniTHi MeToam HeHpoBi3yatizamii
BUKOPHUCTOBYIOTHCS JJISl OLIHKU CTPECy HIISXOM MPSAMOTo abo HEMpsIMOTO BUMipIOBaHHS aKTUBHOCTI MO3KY.
Cepen Hux (yHKIIOHATbHA CIEKTPOCKOMis OmMKHBOro iH(padepBoHoro miamazoHy (fNIRS),
enekrpoentedanorpadis (EEI'), mosutponno-emiciitna tomorpadis (IIET) ta ¢dyakmionadsHa MarHiTHO-
pe3onancHa Tomorpadis (hMPT). Meron EEI" mae nmeski mepeBaru, Taki sK BHCOKa 4YacoBa pPO3IijIbHA
3aTHICTh, HU3bKI BUTPATH Ta JIETKICTh BUKOPUCTAHHA. ToMy Iie HalOiNbIl BUKOPHCTOBYBAHUN METOJ JJIS
aHaITi3y MCUXiYHUX CTaHiB, BKItodaroun crpec (Hu et al., 2015). Ormsx meronis ananizy EEI -curnanis, mo
0a3yl0Thcs Ha TICHXIYHOMY CTpecCi, BUSBUB: BHOIp MPaBUILHOTO METOJY aHaNi3y € CKIaJHUM 3aBIaHHSIM
yepe3 pI3HOMAaHITHICTH (pakTopiB, sKki Oe3mocepeHbO TMOB’s3aHI 3 ekcrepuMeHTamu. LI dakTopu
BkIo4aroTh: gatuuk EEI, po3mip BHOipkH, THII CTpecopa, TPUBAJiCTh 3aBOaHHS, Yac 100, HAIEKHY
06pooky EEI'. Orxe, icroTHa 4acTHHA, MOB'I3aHa 3 KUIbKICHOIO OLIHKOIO MCHXIYHOTO CTpECy, MOJISrae y
BUOOPI HAMOLIBII BIAMOBITHUX XapaKTepuCTHK. KpiM Toro, icHye Belrka po30KHICTh MK IHAMBITAMH Ta
iXHBOIO peakiiero Ha cTpec. Hanpukiaa, y KOHKpeTHOTO cy0'ekTa Moxke OyTr HaOyTa pi3ka peakiiis Ha cTpec
3aJIe)KHO BiJl 1Or0 OCOOMCTICHUX BIIACTHBOCTEH, COLIANBHOCTI, 370POB'S, €eMOIIITHOTO CTaHy Tomo. Meroau
KUIBKICHOT OIIIHKM TCHUXIYHOI'O CTpecy 3 BHKOpUCTaHHAM EEIT po3pi3HSIOTBCS 3a CIEKTPOM aHai3y.
OCKiIbKH MO30K Ji€ SIK Mepeka, JJisi MOBHOTO PO3yMiHHS HEHpOHHOI 0OpOOKHM MOTPiOHI JECKPHIITOPH
MepexkeBoro (pyHKIIOHyBaHHS, TOOTO TMapaMeTpH, sKi BiJOoOpakaloTh B3a€MO3B'SI3KH Ta B3aEMOJII0 MiXK
PI3HUMH perioHaMH MO3KY.
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OCOBJIMBOCTI PEAKIII HA PYXOMWM OB’EKT Y CTYJIEHTIB 3 PI3HUM PIBHEM
AJIATITAIIL 1O BUJAKICHO-CUJIOBUX HABAHTAKEHb
®DenpkiB M. P. 12, Boskannu JI. C.2, Kingzep b. M. 2
YTveiscoruii nayionanvnuii ynisepcumem imeni lsana @panxa, Ypaina
%TTveiscoruii Oepacasnuil yrisepcumem gizuunoi kKyromypu imeni lsana Bobepcvkozo, Yipaina

Certain sensorimotor responses may serve as sensitive indicators of adaptation to physical loads. This
study examined spatial anticipation in individuals with varying levels of adaptation to speed-strength
training. Spatial anticipation was assessed using a reaction to a moving object test. No significant group
differences were found in mean reaction time, variability, stability, entropy, or proportions of anticipatory
and delayed responses, indicating comparable accuracy and neural balance. However, athletes
demonstrated a 19% shorter mean response delay, 9% fewer retarded reactions, and a 10% lower variability
coefficient (p < 0.05), with a trend toward an 8% shorter mean reaction time (p < 0.10), suggesting more
precise visual extrapolation and greater adaptation to dynamic stimuli.

CeHCOMOTOpPHI peakmii MOXYTh PO3IISAATHCS SK YyTJIUBI MapKepH ajanTtaiii opraHizmy 1o ¢i3u4HHX
HaBaHTaxeHb (Mupomnndernko, €., 2020). BaxaroTp, 0 y CIIOPTCMEHIB, SKi TPEHYIOTHCS B yIApHHUX
ennHOOOpCTBaX, (popMyroThCs crenudiuHi amanTamiiHi peakmii Ha 3oBHImHI mompasHuku (Tropin, Y.,
2021). MeToro Hamoro nociikeHHs: 0yio 3’sCyBaTH 0COOIMBOCTI MOKA3HHUKIB MPOCTOPOBOI aHTUIUIIALIT Y
CHOPTCMEHIB 13 Pi3HUM piBHEM aIallTaIlii 10 MIBUAKICHO-CHIIOBIX HABAaHTA)KEHb.

VY mocmiKeHHI B3sUIM y4acTh 62 YOJOBIKiB, pO3NOAUICHUX Ha ABI rpynu. [Jlo OCHOBHOI rpymn# yBIHIILIH
24 cnoptemenn-oauo60pi (O) 3 BUCOKMM piBHEM KBaiidikamii (KaHAUIATH Y MAliCTPU CHIOPTY Ta MalCTpH
CTOPTY), CEpeAHil BIK SKUX cTaHOBHB 19,754+2,17 pokiB, 3i cTakeM 3aHsTh MOHAJ 5 pokiB. KoHTpoibHY
rpyny (K) ckimanu 38 cTymeHTiB, AKi He 3aliManucs perysspHO0 (i3MYHOI0 aKTHBHICTIO; IXHIN cepenHil BiK
cranoBuB 18,79+0,84 pokiB. Yci y4acHUKM Mand HOpPMalbHUI a00 CKOPHIOBaHW 3ip 1 HOpMajbHE
CIPUMHATTS KonbopiB. [lepen moyaTkoM €KCHEPUMEHTY BOHHM HaAadll TNHCHMOBY iH(POPMOBaHY 3rOfy.
JocnipkeHHsT TPOBOAMIM 3 BHUKOPUCTaHHSAM mporpaMmHo-amapatHoro komiuiekcy «HC Ilcuxorect».
TectyBanHs mepen0avano BUKOHaHHA peakiii Ha pyxomuid 00’ekT (PPO). YdacHMKM HaTHUCKaMW KHONKY,
KOJIM YepBOHA 3aJIMBKa, 1[0 pyXanacs 3a TOJUHHUKOBOIO CTPUIKOIO, Aocsrana 3eyeHoi MiTku (50 cTuMyIiB).

CraTuCTHYHWH aHaNi3 JaHUX MPOBOIMIN i3 3acTocyBaHHsM mporpam MS Excel 2010 ta Origin 2018.
3HAUYyIIICTh BIAMIHHOCTEH MiX TpyIMaMH OLIHIOBaJIM 3a JomoMoror t-kpurepiro CthiopenTta. YacToTHmIA
po3moain ocid 3a 0OajmaHCOM TMpOoIlEeciB 30Yy/KEHHST Ta TajJbMyBaHHS MIX JOCHIPKYBaHUMH TpyIIaMu
OLIIHIOBAJIX 32 JIOTIOMOT'OF0 KPUTEPIFO 2.

Amnaniz pesyinbratiB Tecty PPO mokazaB BiACYTHICTH CTaTHCTUYHO 3HAUYYLIMX BiAMIHHOCTEH MiX
rpynamu O Ta K 3a TakuMy OKa3HUKaMH, SIK CepesiHil yac, CTiMKicTh peakuii Ta eHnrpomnis. Lle cBiqunTs mpo
MOJIIOHY CepeIHIO MIBHU/IKICTh Ta TOUYHICTh pearyBaHHs B 000X rpynax. Takox He 3aikcOBaHO BiIMIHHOCTEH
y KUIBKOCTI Ta BiICOTKY TOYHHMX peakliil, a TakoXX peaklidl 3 BUIEpEHKEHHSIM 1 3amizHeHHAM. CepenHs
KUIBKICTh peakuiii 3 BumnepemkenasM (10,7—11,3) mepeBumyBana KiTbKiCTh peakiiiii i3 3amizHeHHsIM (8,8—
9,1), uo Moke OyTH OB’ SI3aHO 3 TIEPEBAXKAHHSIM MPOLIECiB 30yKeHHs. bananc 30y KeHHsI Ta ralbMyBaHHS
Mixk Tpynamu He BinpizasBcs (y2 = 0,58; y2@ur = 7,85): y OinbIIOCTi yYacHHKIB TEepeBayKaIM IMPOIECH
30ymkeHHs (50% y O Tta 42% y K). Bonnouac BusiBineHo, mo cepenHiii yac 3arpumku y rpyni O Oys
MeHmuM Ha 19% (p < 0,05), 110 MOXe CBiJYUTH MPO MIBHUIIY Ta CTAOIBHINTY MPOCTOPOBY aHTUIHUIAIIIO Y
TpeHoBaHux oci0. Ile MATBEPMIKYETHCA MEHINOK CEPEAHBOI0 KiBbKiCTIO 3ami3zHeHsb (Ha 9%; p < 0,05),
MeHIM KoedirienTom BapiatuBHOCTI (Ha 10%, p < 0,05) Ta TeHAEHIII€I0 10 3MEHIICHHS CEPEIHBOTO Yacy
peakuii (Ha 7,5%; p <0,10) y wiit rpymi.

3a manumu tecty PPO omHoOOpIli Ta HETpPEHOBaHI CTYACHTH MajM ITOAIOHI MOKa3HMKH 3a CEpPEeIHIMU
napamMeTpaMHy IBHUIKOCTI Ta TOYHOCTI pearyBaHHS, a TAKOX OajlaHCy MpoleciB 30y HKEHHS Ta TalbMyBaHHS.
Bopnouac y cmopTcMeHIB crocTepiraBcs KOPOTLIMH CepeiHid yac 3aTpUMKU pearyBaHHS, IO MOXKe
CBIIYMTH TIPO TOYHINTY MPOCTOPOBY AHTHITUITAIIIFO K HACTIIOK aJarnTallii o crenudiqHuX HaBaHTaKeHb.
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EEG ARTIFACT REMOVAL VIA ADAPTIVE WAVELET FILTERING BASED ON
KRAWTCHOUK FUNCTIONS
Filimonova N. 2 Makarchuk M. 2 Friedmann E.
YInstitute of Mathematics, University of Kassel, Kassel, Germany
Educational and Scientific Center “Institute of Biology and Medicine”’, Taras Shevchenko National
University of Kyiv, Kyiv, Ukraine

EEG captures brain activity during specific functional tests and serves as an essential objective tool for
assessing physiological, psychological, and pathological aspects of the human state. However, experimental
EEG is often distorted by various types of artifacts generated by physiological sources, such as muscle
movements, heartbeats, eye movements, and blinks, as well as non-physiological or technical artifacts. These
artifacts reduce the usefulness of EEG in clinical practice by affecting the reliability of diagnoses. Effective
filtering of physiological artifacts is challenging, as their frequency spectra often overlap with those of EEG
signals. Many methods have been proposed to remove single or multiple artifacts from EEG. However, most
of them are designed to reject artifacts in multi-channel EEG recordings. Multi-channel EEG data is highly
effective in clinical diagnostics, prosthetics, and wheelchair control, among other applications. In recent
years, single-channel EEG devices have gained popularity due to their ease of use and portability.
Nevertheless, a current challenge is to remove both low-frequency and high-frequency artifacts from single-
channel EEG recordings. We propose a novel approach for filtering various types of artifacts based on a
method for determining the time-frequency characteristics of localized impulse components in continuous
signals. This method combines a mathematical model of invariant pattern recognition inspired by the visual
system with wavelet analysis techniques. In our approach, Krawtchouk functions are used as the mother
wavelet. Unlike conventional wavelet decomposition methods that rely on fixed basis functions, our
technique employs a set of Krawtchouk basis functions parameterized by time-shift and asymmetry
coefficients. This approach enables a clear separation between the shape characteristics of an impulse and its
temporal localization. To enhance artifact removal, we implement an adaptive thresholding system that
customizes the filter to recognize and eliminate specific types of distortions, which substantially improves
the accuracy of EEG signals, even under low signal-to-noise ratio (SNR) conditions. Specifically, we
interpret artifacts as baseline drift and selectively remove this low-frequency distortion while preserving the
higher-frequency components associated with neural activity. This enables localized artifact suppression
without compromising the integrity of unaffected segments of the original EEG signal. The proposed method
was evaluated using real EEG data collected from 23 healthy volunteers (10 women), aged 19-22 years, with
no reported health issues, students at Taras Shevchenko National University of Kyiv, Ukraine. We have
demonstrated that the developed filters are highly effective in accurately identifying and removing artifacts
while preserving the integrity of the recorded signal, even under low signal-to-noise ratio (SNR) conditions.
Testing the method on various types of EEG artifacts confirmed its versatility and efficiency. Only cardiac
artifacts required additional fine-tuning. We present a universal approach to artifact removal in EEG signals
that addresses a wide range of artifact types without relying on assumptions such as stationarity, Gaussianity,
or ergodicity. The algorithm applies to both single-channel and multi-channel EEG recordings and operates
independently across channels, ensuring that artifact-free segments remain unaffected. A key strength of the
proposed method lies in its generality and adaptability: it does not depend on prior knowledge of the
artifact’s nature or fixed temporal windows. Instead, it leverages wavelet-based localization to detect and
remove artifacts with high temporal precision, preserving the integrity of the underlying neural signal.
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Yepxacoxuti Hayionanvuuil yHigepcumem im. b. Xuenvnuysvroco, Yepracu, Yrpaina

[TocTrpaBmatiananii ctpecoBuii posnan (IITCP) € ckmagHuM TICHXIYHMM CTAaHOM, IO BHHHUKAE IICIIA
MEepPEeKMBAaHHS TPABMATHYHHUX IIOMIH, SIKi 3arpoXXyBai >KHTTIO abo ¢i3wuHiil Oe3meri JTIOAWHUA Ta
CYIIPOBOIKYETHCS TIOPYIICHHSIMH POOOTH IICHTPAILHOT HEPBOBOi cuctemu. Heliponunamivni QyHKIii, Taki
SIK MIBUIKICTh HEPBOBHX IPOIIECIB, CHJIA T BPIBHOBAXKEHICTD, € KIIIOUOBUMH MTOKAa3HUKaMHU POOOTH HEPBOBOI
CUCTEMH, SKi BIUTMBAIOTH Ha KOTHITHUBHI 37I0HOCTI, EMOIHY CKJIaJ0By Ta MOBEIIHKY. 3 OISy Ha IIE,
po3poOKa eheKTUBHUX peadlTiTallifHIX MiIX0iB, CIPSIMOBAaHUX HA BiJIHOBJICHHS SIK IICUXOJIOTIYHOTO, TaK i
HEHpoQi310I0TIYHOTO CTaHy, € BXKIJIMBUM 3aBIaHHSIM.

Mertor nmocmimpkeHHs Oyfio OLIHWTH BIUIMB JABOTH)KHEBOTO Kypcy peaOimitarii Ha HEWpOIMHAMIYHI
XapaKTePUCTUKH YOJIOBIKIB 13 piarHo3om [ITCP.

VY nocnmiKeHHI B3sUTH y4acTh 28 JooBikiB BikoM Bix 28 10 45 pokiB i3 niarHozom [ITCP, BcraHOBIEHUM
BiMMOBiIHO 10 KpuTepiiB DSM-5. VYuacHWKM mpoWnud ABOTH)KHEBHH peadlmiTamiiHuil Kypc, SKAN
MMOEHYBAaB TICHXOTEPANeBTUYHI MeToau 3 ¢izioTepaneBTHdHUMHE. OIiHKa HEWPOAWHAMIYHUX (QYHKIIN
MpOBOAMJIACS JO Ta Iicisd pealumiTaimii 3a JOMOMOIOK KOMIT IOTepU30BaHOoi cucteMu «JliarHoct 1My,
AmnanizyBanmucst pyukuioHansHa pyxiauBicts (OPHII), cuna (CHII) Ta BpiBHOBaxkeHicTh (BHII) HepBOBHX
mportieciB. Uepes acuMeTpito po3moaiiay JaHHUX IS aHATi3y BUKOPUCTAHO KpUTepil Y1IKOKCOHA.

OPHII ouintoBanacs 3a yacoMm (y CeKyHAax), HeoOXimHum s o0poOku 120 reomerpuyHux Giryp
(TPUKYTHHK, KOJIO, KBaJpar) Yy pEXKHMi 3BOPOTHOTO 3B’S3Ky. 3MEHIICHHS 4Yacy BUKOHAHHs 3aBIaHHS
BKa3yBaJl0 Ha TOKpAIEeHHS IIBHIKOCTI HEPBOBHX mporeciB. Jlo peabimitamii MemiaHa 9acy CTaHOBHWIIA
68 [72; 65]c. Iicnsa kypcy peabimiTariii Meiana CTATHCTHYHO JOCTOBIpHO 3MeHIunacs 1o 60 [64; 57]c.

CHII Bu3Hauanacsi KiJbKIiCTIO MPaBWIBLHO 0OpPOOJICHUX TeOMETPUYHUX CUMBOJIB 32 5 XB Oe3nepepBHOI
poboTH B peXuMi 3BOPOTHOTO 3B’S3KYy. 3POCTaHHS IBOTO TMOKAa3HWKA Majo O CBIMYUTH TPO IIiBHICHHA
nokasuuka CHIT mporecis. Jlo peabimitamii memiana craHomia 635 [650; 620] cumBotiB, micias — 3pocia
10 655 [670; 640] cumsouis. IIpoTe 11i 3MiHKM He OYJIH CTATUCTUYHO 3HAUYIITUMH.

BHII omiHroBanacst KiJbKICTIO TOYHHMX BIy4YaHb PyXOMOro OO0’€KTa B 3aJaHy MITKy Ha EKpaHi.
30UTBIICHHST IBOTO TOKAa3HMKA MOTJIO BKa3yBaTH HA TOKpAIIEHHS CTabuThHOCTI HepBoBHX mporeciB. o
peabimitarii memiana cranowia 2 [3; 1] Binyuanns, micas — 3 [4; 2]. OgHak i 3MiHM TaKOK HE JOCSTIIA
PIiBHS CTATHCTUYHOI 3HAYYIIOCTI.

Takum 94MHOM, pe3yNIbTaTH JOCHIKEHHS BKa3yloTh Ha cyTTeBe nokpamienHs @PHII y gonogikis i3 [ITCP
TTiCIs TPOXOPKEHHS IBOTIXKHEBOTO peadimiramniiHoro kypey. Lli 3MiHM MOXyTh OyTH TIOB’s3aHi 3 BIUIUBOM
MICUXOTEPaNieBTHYHUX METO/IB, 30KpeMa KOTHITHBHO-TIOBEJIHKOBOI Teparii, sika CIpHs€e 3HIKCHHIO PiBHS
TPUBOXKHOCTI Ta TMOKPAIICHHIO KOHIIEHTpamii yBaru. (DizioTepaneBTHYHI 3aXOIW, Taki K pelaKcalliiHi
TEeXHIKM Ta JIKyBaJbHA (i3KyNbTypa, WMOBIPHO, TAaKOXX BIAIrpaidi pojib y 3HIKEHHI HANpPyrd HEPBOBOL
CHCTEMH, 110 MO3UTUBHO BIUIMHYJIO Ha IBUAKICTE 00poOKH iH(popMariii.

Hlono CHII, pe3ynbTaTi BKa3ylOTh Ha MOTEHIIiIHE 3pOCTAaHHS BUTPHUBAJIOCTI HEPBOBOI CHCTEMH TIiJI Yac
BUKOHAHHS TPUBAJIMX KOTHITUBHHX 3aBJaHb. BiICYTHICTh CTaTHCTHYHO 3HAYYLIUX PE3yJIbTATIiB MOXe OyTH
3yMOBJIEHA OOMEKEHOI0 TPUBATICTIO peadimiTaiifHoro Kypcy abo HeIoCTaTHBOIO IHTEHCHBHICTIO BILUTUBY Ha
ey napamerp.

Amnami3 noka3nukiB BHII Bka3sye, 1mo naHuii OKa3HHUK SBISIETHCS CTIMKIMIO XapaKTEPHCTUKOIO, SKa
Ba)kKUe MiAJA€ThCSI KOPOTKOCTPOKOBHM 3MiHaM. MOKIMBO, JUIsl TOKPAILEHHS LBOIO IMTOKa3HWKA MOTPiOHi
CreliaTi30BaHi METO/IH, CIIPSIMOBaHI Ha PO3BUTOK KOOPIUHALIIT MK 30Y/PKEHHSIM 1 TalbMyBaHHSIM HEPBOBUX
npoiecis, ado TpUBAIIINK epioa peadimiTamii.

OTtpuMaHi JaHI TiAKPECIIOITh BXJIMBICTh KOMIUIEKCHOTO Miaxony Ao peadimrarnii oci6 i3 [ITCP Ta
MoTpedy BpaxOBYBaTH sIK IICUXOJIOTIUHI, TaK 1 HeHPOQi310/I0TiuHI aCIEeKTH.

BucHorku:

1. JIBoTwKHeBHH Kypc peaOimiTamii COpHsB CTaTHCTUYHO 3HAYYLIIOMY IOKPALIEHHIO (YHKIIOHAIBHOT
PYXJIMBOCTI HEPBOBHUX MpoIieciB y uooBikiB i3 [ITCP.

2. Komm’'totepaa cucrema «/liarHoct 1M» € eeKTHBHUM 1HCTPYMEHTOM ISl OI[IHKH HEHpOJIUHAMIYHUX
xapakTepHucTuk y ocib i3 ITTCP.

3. Jna rnmmbmoro po3yMiHHA BIUIMBY peaOimiTalifHUX T@porpaM Ha HeWpoauHamiuHi  (QyHKmil
PEKOMEHTIYIOThCSI ITOAAJIbIII JOCITIIKSHHS 3 PO3IIMPEHOI BUOIPKOIO Ta aHAII30M JOBIOCTPOKOBUX €(DEKTiB.
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BILIMB XPOHIYHOT'O CTPECY, BUKJIMKAHOT'O BIMHOIO, HA APXITEKTYPY CHY TA
®OEHOMEH I'HEPPEAJIICTUYHUX CHOBUAIHb
Yepuoaescokuii b.0., Koaasos /I.C., CeepunoBcbka O.B.
Jninponemposcokuti HayionaneHuli yHigepcumem imeni Onecs I onuapa, /[ninpo, Ykpaina

Chronic stress, particularly induced by warfare, profoundly disrupts sleep architecture and dream
phenomenology. Neurobiologically, this is driven by an imbalance in large-scale brain networks:
hyperactivation of the Salience and Default Mode Networks coupled with suppression of the Central
Executive Network. This results in hyperrealistic, emotionally intense dreams, often dominated by negative
emotions like fear and anxiety. An empirical study (n=15) confirmed these findings, demonstrating
significantly shortened REM latency, disrupted sleep cycle organization, and a strong correlation between
dream realism and anxiety levels. The data suggest that dreams in such conditions lose their adaptive
function and instead become a source of retraumatization, marked by sensory vividness and negative
emotional charge.

XpoHIUHMI cTpec, 30KpeMa BHKIMKAHUHA JKUTTSAM B yMOBaxXx BOEHHHX Mii, INIMOOKO BIUIMBAa€E Ha
HeHpoQi3i0I0TiuHi acleKkTH CHy Ta SKICHHW 3MICT CHOBHIIHb. 3aMiCTh BHKOHAHHS aJanTHBHOI (DYHKITT
mepepoOKH €MOIIITHOTO JTOCBiMY, CHH YacTO CTAlOTh DKEPENIOM PEeTpaBMAaTH3alii, M0 XapaKTePU3yEThCS
BUHSTKOBOIO SICKPABICTIO, EMOILIIMHOK HACUYCHICTIO Ta TiMEPPEaiCTUUHICTIO. 3 HEHpOQi3i0JI0TiYHOT TOUKH
30py B OCHOBI HBOTO (PEHOMEHY JIeXHUTh aucOamaHc y poOOTi OCHOBHHX HEWPOHHUX MEPEX MO3KY.
XpoHIYHUI CTpec MPHU3BOIUTH O TimepakTuBallii Mepexi 3HaugymocTi (Salience Network, SN) ta mepexi
nacuBHoro pexxumy podotu Mo3ky (Default Mode Network, DMN) Ha (oHi mpurHiYeHHS HEHTPaIbHOI
BukoHaB4oi mepexi (Central Executive Network, CEN). Lleli nucbanaHc KIiHIYHO MPOSBISIETHCS Y BUTIISAIL
TpiaJii CUMITOMIB: TileppeasicCTUYHi KOIMIMapH, CTIHKi KOTHITHBHI IMOPYIIEHHS Ta MOCHIICHA MAIBHICTD 70
MOXKJIMBHUX 3arpo3. EMmipuuHe MOCIIHKeHHS, IPOBeAcHe Ha BUOIpii 3 15 ocid (n=15), 1m0 3HaxoaaThCs B
YMOBaX XpPOHIYHOTO CTpPECY, CHPUYMHEHOTO OOHOBHMH MisIMH, MiATBEPIWIO I TEOPETHYHI IMOJOXKCHHS.
OO0'eKTHBHMH MOHITOPUHT apXiTeKTypH CHY 3a JOMOMOror mpucTporo MiBand 9 BusBHB BHpaxkeHy
Je30praisamilo cHy: ykopoudeHa jarteHTHicTb REM-cuy (<60 xB) cmocrtepiramacsi B 83% Houel, a
cramaptHa apxitektypa mukmiuHocTi (N1-N2-N3-REM) 36epiranacs menm Hibk y 40% BuUIajakis.
Pesynprat aHamizy BHSBWIM CTaTUCTUYHO 3HAYYINI KOPENSUil MK MCHXOMETPUYHUMH TOKa3HUKaAMH
TPUBOTH Ta Jempecii i mapameTpamMu apXiTeKTypu CHy. 30kpema, 3a mkamoro DASS-21 (tpuBora)
CTIOCTEpirayiocs BHpaK€He HETaTHBHE CHIBBIIHOMICHHS i3 BIICOTKOM 30€pekKeHOi apXiTeKTypH cHY (I = —
0.61; p = 0.001). BogHouac piBeHb TPUBOTH IMO3UTUBHO KOPEIIOBAB i3 YaCTOTO MATOJIOTIYHOTO HaTepHa
«N1-N2-REM» (r = +0.45; p = 0.017), npu sxomy REM-¢aza Hactae 3 mopymeHHsIM (i3ionorigHoi
MOCIIZIOBHOCTI cTafiif, MuHatoun rmOokuii coH (N3). 3a pesynbraramu HADS (nmempecis) BCTaHOBIEHO
MoMi0OHYy TEHJICHIIIIO: PIBEHb JENPECUBHOI CUMITOMATHKN HETaTUBHO KOPEJIIOBAB 13 BiJICOTKOM 30€pekKeHOT
apxitextypu cHy (r = —0.42; p = 0.027) Ta MO3UTUBHO — i3 YACTOTOIO MATONOTiYHOTO MaTepHa «NI1-N2—
REM» (r = +0.53; p = 0.004). Takum 9uHOM, SIK TPUBOTA, TaK i JEMpPECis acOIIIOBAIUCS 31 3HIDKEHHSIM
CTPYKTYPHOI IIJIICHOCTI CHY Ta MiZIBUIICHHSIM IMOBIpHOCTI OpMYyBaHHSI aHOMAaJIBHOI MOCTIIOBHOCTI (a3, 1o
BiJoOpakae TOPYIIEHHS peryisiii rmuOokux cTafiil cHy. SkicHuid aHamiz 196 emi3omiB i3 MIOJEHHHKIB
CHOBHJIIHb DPECIIOHJICHTIB BHUSIBUB IepeBaKaHHS HEraTWBHUX eMmolliil (58%), Takux sk crpax (18%) Ta
TpuBora (24%), mo BijmoOpaxkae BIJIMB MOCTiIHHOI 3arpo3u. [Ipu npoMy Oe3mocepeIHbO HapaTHBH, TOB'sI3aHi
3 OoiioBuMH JisiMu, Mictuiu jmiie 10.7% cHiB, M0 BKa3ye Ha OMOCEPEKOBAHUI BILTUB CTPECY Ha 3MICT
CHOBHUJIIHb uepe3 3aranbHy eMoliiiHy Hampyry. CyO’eKTHBHA OIiHKa peaylicTHYHOCTI CHOBMAiHB 3a 10-
0aJFHOIO TIKAJIOK BHSIBHUIIA 3aTaJlOM BHCOKHW CepeHii moka3Huk (6.85 Oana), 1o CBiA9UTh IPO CXUIBHICT
VYaCHHKIB JIO TICPEKUBAHHS CHIB i3 BHPa3HHMH, SMOI[I{HO HACHYEHHUMH Ta JIOCTOBIPHUMH OOpa3amu.
CrarucTHyHHMI aHaIi3 TOKa3aB 3HAYYILY TO3UTHBHY KOPEJLII0 MK piBHEM TpUBOTH 3a mkajoo HADS Ta
Cy0’€KTHBHOIO peanicTHuHicTI0O cHoBHAiHB (r = 0.786; p = 0.036), m0 MOXe CBiTYHUTH MPO MiABHLICHY
eMOIIiifHy aKTHBHICTh abo rinep30ymkenHs y ¢a3i REM-cHy npu BucokoMy piBHI TpuBokHOCTI. Kpim Toro,
BUSIBJICHO TCHJICHIIIIO JI0 MO3UTUBHOIO 3B’ 513Ky MK PEaiCTUYHICTIO CHIB 1 piBHeM TpuBoru (r = 0.673; p =
0.097) Ta crpecy (r = 0.725; p = 0.065) 3a mxkamoto DASS-21, onHak i Kopemsuii He AOCATIM PiBH
CTaTHCTUYHOI 3HauyiiocTi. OTpuMaHi JaHi CBiAYaTh, M0 IHTEHCUBHICTh 1 PEANiCTUYHICTH CHOBHIIHB
MEPEeBaXHO 3pPOCTAIOTh HA T MiJBUIIEHOI TPUBOXKHOCTI, TOJI SIK BIUIMB 3arajbHOrO CTPECOBOTO
HABaHTAXXEHHS NPOSABIAEThCS ciabmie. TakuM YMHOM, OTPUMaHi AaHi CBig4aTh NPO TJIMOOKUH BIUIMB
XPOHIYHOTO CTpeCy Ha apXiTeKTypy CHy Ta 3MICT CHOBHMIiHb, IIO NPOABISETHCS Yy ckopoueHHI REM-
JIATCHTHOCTI, JOMIHYBaHHI HEIraTHBHUX €MOIIIH Ta IMiABUIICHIM PealiCTUYHOCTI CHOBH/IIHb, 110 NEPeOyBarOTh
y TICHOMY 3B'SI3KY 3 piBHEM TPHBOTH.
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KPUTEPII OILIHIOBAHHS ITIOKA3ZHUKIB CEHCOMOTOPHHUX PEAKIIIA
KBAJII®IKOBAHUX CIIOPTCMEHIB Y BOJIEMBO.JII
Hlnabonchka O.J1., Bopucosa O.B., ®enopuyk C.B.
Hayionanvnuii ynieepcumem @izuunoco suxosanus i cnopmy Yrpainu, Kuis, Yxpaina

The aim of the study was to develop evaluation criteria for sensorimotor reactions of different degrees of
complexity of qualified athletes in volleyball on the basis of the use of the diagnostic complex ‘BOS-test
professional’. According to the results of the study, the peculiarities of sensorimotor response were revealed,
and evaluation criteria for sensorimotor reactions of varying degrees of complexity of qualified volleyball
players were developed, which can be used to carry out scientifically based selection in the system of
training the nearest reserve in volleyball.

Cran ncuxodizionoriunux (yHKLIH CHOPTCMEHIB BIUTMBAE€ HA YCHIIIHICTh 3MaraibHOi IisSUTBHOCTI SIK
OKpPEeMHUX TpaBIiB, TaK 1 BCi€l KOMaHAM B IHUIOMY. Y TOH JX€ HYac, «3aCTOCYBaHHS NCHXO(]i3i0IOTigHOI
JiarHOCTHKH JO3BOJIIE CKOPOTHTH 4Yac Ha CHOPTUBHY MiATOTOBKY, MiABUILUTH ii €(EKTHBHICTb, MiAHATH
piBEHb 1 cTabLIBHICTh CIIOPTHUBHUX pe3yibTaTiBy (Mimyk Ta iH., 2023). HocmimKkeHHs MpoBOAWIN Ha Oasi
HayxoBo-nocmigaoro nentpy HY®BCY. B Hbomy sk oOctexxyBaHi Opamu ydacTe 18 cropTcMeHOK
(kaHAUOATH B MAHCTPH CIIOPTY, MANCTPH CIIOPTY) MOJOAKHOI 30ipHOI KOMaHau YKpaiau 3 Bomeibory U—
18 Bikom Bim 17 mo 21 pokiB, cTax 3aHATTS JAaHUM BHJOM CHOPTY Bim 6 1o 14 pokiB; a Takox
12 xBamidikoBanux BonenbomictiB (I gopocnwii po3psn, KaHAUJATH B MACTPH CIIOPTY, MalCTPH CIIOPTY),
SIKi Opaiii y4acTh y y 4eMIioHaTi YKpaiHnu 3 Boeiboiry cepen donoBiunx komann cynepiira (BK «MXII-
Jlagmxuny IIBMCM «Konocy), BikoM Big 21 10 28 pokiB, CTax 3aHATTS JaHUM BUIOM CIIOpTY Bix 7 mo 20
pokiB. s BU3HAuCHHS OCOOJMBOCTEH CEHCOMOTOPHOI'O pearyBaHHs CIIOPTCMEHIB BHKOPHCTOBYBAIU
niarHoctTryHU Komruieke «bOC-tect mpodeciitHumii»y. BignoBimHo 0 MeTH poOOTH Yy CIIOPTCMEHIB
nocmipkysanu nareHtHi nepioan (JIIT) ta crabinehicts (CP) mpoctoi 30poBo-MoTopHOi peakuii (IT3MP),
MpoCTOi 30pOBO-MOTOPHOI peakmii Ha mo4atok pyxy crpiku ([I3MP-PC), cknamHoi 30poBO-MOTOpHOI
peakuii (C3MP), ckmamgHOi 30pOBO-MOTOPHOI peakiii Ha CBITIOBY KombOiHarito ctumyniB (C3MP-CK).
BusiBneHni 0coOMMBOCTI CEHCOMOTOPHHX pEakiiii Ta po3po0JeHi OIiHOYHI KpuTepili KBali(hikoBaHUX
BOJICHOOITICTIB MOXKYTh OyTH KOPUCHUMHU JJIsl IPOTHO3YBAHHS 1 ONTUMI3allii CIIOPTUBHOTO BJIOCKOHAJICHHS B
JaHOMY BHJII CLIOPTY (Ta0JI.).

Tabmumnss — OniHouHI KpuTepil MOKa3HHUKIB CEHCOMOTOPHUX
KBaJTi()iKOBAaHUX CTIOPTCMEHIB Y BOJIEHOOMI

peakmiii pi3HOTO CTyHeHs CKJIaTHOCTI

[TokazHuku Bucoxkwii piBens, | Cepenniii  piBens| Husbkuii piBeHb
YOJOBIKM/KIHKHA | YOJOBIKM/KIHKH | YOJOBIKH/KIHKH

JlatenTHu#t mepiox mpocrtoi 30poBo-MoTOpHOI | < 261,08 261,08 —296,01 | >296,01
peaxiiii, Mc < 257,01 257,01 — 292,20 > 292,20
Cra0uIbHICTE  TPOCTOi  30pOBO-MOTOpPHOI | < 33,27 33,27 - 59,39 > 59,39

peaxiiii, Mc < 30,59 30,59 — 53,65 > 53,65
JlatentHui mepiox mpocToi 30poBo-mMoTOpHO] < 301,22 301,22 — 323,90 > 323,90
peaxiiii Ha MOYaTOK PyXy CTPUTKH, MC < 298,15 298,15—-327,94 | > 327,94
CTaOlIbHICTD MPOCTOi  30pOBO-MOTOpPHOI | < 26,70 26,70 — 35,24 > 35,24

peaxiiii Ha MOYaToOK PyXy CTPUIKH, MC < 27,09 27,09 — 43,92 > 43,92
JlaTeHTHUH TIEpio CKIIaIHOI 30pOBO-MOTOPHOT | < 447,23 447,23 - 529,36 > 529,36
peaxiiii, Mc < 442,58 442,58 - 519,58 > 519,58
CraOiBHICT,  CKIIQJHOT  30pOBO-MOTOPHOI | < 67,25 67,25 -120,07 > 120,07
peaxiiii, MC <7279 72,79 — 124,58 > 124,58
JlarenTHH# Tepio) ckIaAHOI 30pOBO-MOTOPHOY < 574,65 574,65 -746,85 | > 746,85
peaxiiii Ha CBITJIOBY KOMOIHAIiI0 cTuMyIiB, Mc | < 512,90 512,90 — 667,40 > 667,40
CTaOlIbHICTD ckIagHol  30poBo-MoTopHO] < 97,30 97,30 — 181,05 > 181,05
peaxiiii Ha CBiTIIOBY KOMOiHaIio ctumyiB, Mc | < 71,80 71,80 - 133,30 > 133,30

Crnmcok BUKOPUCTAHUX JKEPEIT:
1. Mimyk, A. M., Croii, JI., KopoGeitnikosa, JI. I'., & Mimenko, B. C. (2023). HeliponuHamiuHi XapaKTepUCTHKH
kBamidikoBanux OackeTbomictiB. HaykoBuii uwacommc HariomampHOro mnenaroriyHoro yHiBepcurery imeni M. II.
Jparomanosa. Cepis 15. HaykoBo-niemaroriuni npo6nemu ¢izuuHoi KyabTypH (¢pizwmuHa KyabTypa i cropt), 9(169),
101-105. https://doi.org/10.31392/NPU-nc.series15.2023.9(169).21
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OCOBJIMBOCTI ®OHOBOI EET Y BUCOKO- TA HU3bKO-TPUBOXXKHUX JIFOJEM 3
JEMPUBALIIEIO CJIYXOBOI ®YHKIIII
KOxumenko JLIL
Yepkracvkutl HayionanvHull yHisepcumem imerni boeoana XmenvHuybko2o
Yepkacu, Ykpaina

Resume. Types of background spatial organisation of EEG biopotentials of people with auditory function
deprivation that differed from RT were established, indicating the existence of distinct patterns of activation
of brain processes and the participation of tonic influences of nonspecific brain systems. Different degrees of
sensory reactivity and types of cognitive-behavioural strategies were identified depending on RT, which was
reflected in the background EEG characteristics.

3’sicoByBasin 0coOaMBOCTI opraHizamii (oHoBoI enekrpoeHredanorpamu (EEIY) B oci6 3 nenpusariero
cIyxoBoi (DYHKIIIT Ta BUCOKHM 1 HU3bKUM PIBHSAMH TPUBOKHOCTI. 3 1i€l0 MeTor0 y 24 roHakiB 17-20 pokis 3
JeTIPUBALIIEI0 CIyX0BOi (QYHKUil mochimkyBanu piBeHb TpuBoKHOCTI (PT), a Takoxk B yMOBax CIOKOIO
Bu3Havanu xapakrepuctuku EEI'. PT BuBuanm 3a momomororo aHketyBanHs o meroaumi beka (Beck, A.T.,
1990). EEI" peectpyBanu y 19 BinBeneHHsx koMl roTepHUM eHnedanorpadgom «HeitpoKom» XAl Medica y
CHeIiampHIN 3ByKO- Ta CBITIIO HEMPOHUKHIN Kamepi. EnexTpony po3minryBanu 3a M>KHApOJHOIO CHCTEMOIO
10-20, pedepentHuM OyB 00’eaHAHMN BYIIHUH elekTpon. Bci oOcTexxyBaHi Oynau mpaBIliamMH, B CTaHi
CIIOKOIO MaJli O-PUTM 3 PI3HUM CTyIeHeM BUpa3HOCTi. OIiHKY MOTYXHOCTI 6i0CTpyMiB MO3KY y d-, 3- Ta -
nianazonax EEI romoBHoro mo3ky (I'M) mpoBoaunm 3a nporpaMHuM 3abe3nedeHHs M «HelipokoMy» B ycix
BigBeIeHHsX. Pe3ynbTaTu 00poOIIsI METOJaMu CTATHCTHKH 3a TakeToM mporpaM Excel-2019.

AHaniz oTpUMaHHUX pe3yJbTaTiB MOKa3aB, 10 B Ipynax o0CTeKyBaHUX 3 pi3HUM PT MOTYXHICTh XBHIIb
ocHOBHUX piama3oHiB EEI" y craHi Crokor i3 3alumiomeHMMH OdnMa mepebyBaia B MeXax HOPMH Ta
30e01IBIIOr0 HE Maja MDKTPYIOBHX BiJMiHHOCTEH. BimkpuBaHHs odeH, SIK y BHUCOKO-, TaK 1 HHU3BKO-
TPUBOKHUX CYIIPOBOKYBAJIOCS 3HUKEHHSM MOTYXHOCTI 0.- XBHJIb Ta MiJBUILEHHSM OTYXKHOCTI XBHJIb Y [3-
1 0-miamazonax (p<0,05). BogHouac, y HHM3BKO-TPHBOXHHX 0OcTexyBaHWX Taki 3MmiHu EEI'- akTuBHOCTI
BiIOyBaJHCs MEPEeBAKHO y 3aaHIX Bimminax kopu I'M, Tomi SK y BUCOKO-TPHBOXHHX CIIOCTEpITaiucs i B
iHmMX 30HaX. Tomorpadiss 3MEHIICHHS TIIOTYXKHOCTI 0O- XBHJIb OOCTEXKYBaHUX PI3HHX TPyl TaKOK
BigpizHsack (Rohenkohl, G., 2011). Bimomo, 1m0 TpUBOXHI CTaHU CHPUSIIOTH YTBOPEHHIO OCEPEKiB
AHOMAJHbHOI aKTUBHOCTI y TiMOKaMITi, JOOHHUX AUMAHKaX Kopu I'M, MuTmanumHi, SKi MPUYETHI A0 TICHXIYHO-
emoiitaoi chepu moaunu (Robinson, B.L., 2011; Meyer, T., 2015). 3 inmoro 60Ky, JenpuBaisi CIIyXoBoi
¢GyHKIIT CHpUYUHIOE pi3HOMaHITHI HeraTwBHi 3MmiHM B JHisuibHocTi ™M (Ilmanmosceka, T.A., 2015).
BceranoBneni Hamu THM (HOHOBOI MPOCTOpPOBOI opraHizamii OiomortenmianiB EEI" monelt 3 nenpusariiero
ciyxoBoi ¢yHkii Ta pisauM PT BKka3yrOTh Ha iCHYBaHHS B HHMX BiMiHHHX IaTepHIB aKTHBAIlii MO3KOBHX
MPOIIECiB 1 y4acTi TOHI3YIOUMX BIUTHBIB HECTICU(IYHMX CUCTEM MO3Ky. BHSABICHO pi3HI CTYNEHI CEHCOPHOI
PEaKTUBHOCTI Ta BiIMiHHI KOTHITUBHO-TIOBEIIHKOBI cTparterii y BimmosimHocti A0 PT, mo 3Haimmo cBoe
BimoOpaskeHHs y hoHOBUX xapaktepucTtukax EEIL.

CrucoK BUKOPUCTAHUX JKEPE:

1. Beck, AT, & Steer, R.A. (1990). Beck Anxiety Inventory manual. San Antonio. TX.: The Psychological
Corporation.

2. Rohenkohl, G., Nobre, A.C. (2011). Alpha Oscillations Related to Anticipatory Attention Follow Temporal
Expectations. J Neurosci. 1(40), 14076.

3. Robinson, B.L., Shergill, S.S. (2011). Imaging in posttraumatic stress disorder. Curr Opin Psychiatry. 24(1), 29-33.
4. Meyer, T., Smeets, T., Giesbrecht, T., Quaedflieg, C.W., Smulders, F.T., Meijer, E.H., Merckelbach, H.L. (2015).
The role of frontal EEG asymmetry in post-traumatic stress disorder. Biol Psychol. (108), 62-77. doi:
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BAPIABEJIBHICTB CEPIIEBOI'O PUTMY Y BUIHOBLIb HA XPOHIYHUI CTPEC
SaoBenko O., Iloananosa O.
Hasuanvro-nayxosuii yeump "lmcmumym 6ionoeii ma meduyunu" Kuigcokoeo Hayionanbno2o
yuieepcumemy imeni Tapaca lllesuenka, Kuis, Yxpaina

Heart rate variability (HRV) reflects the autonomic regulation of the heart and serves as an indicator of
stress adaptation. This study analyzed HRV parameters (RMSSD and pNN50) in young adults aged 18-23
years. In 60% of participants, values were within normal limits, indicating balanced autonomic function.
About 30% showed reduced pNN50 and RMSSD, suggesting sympathetic dominance and stress-related
tension. A small portion (10%) demonstrated unusually high values, likely due to individual traits or
measurement artifacts. Overall, HRV analysis revealed varying adaptive responses to chronic stress among
young individuals.

BapiabenbHicts cepuesoro putmy (HRV) - 11e iHCTpYMEHT, SIKUil BAKOPUCTOBY€ETHCS JTIKAPSIMHU, BICHUMU
Ta 3BUYAHUMH JTFOIBMH, 11100 3p03yMITH, SIK Hallle TiJIO cripaBiisieThes 3i ctpecoM. HRV posrnsnae nesenuki
3MiHM 4Yacy MK cepueOutTsimMu. Lli Bapiamii yacoBMX iHTepBaJliB Ha3WBalOThcA iHTepBanamMu R-R i
BUMIpIOIOTHCsI B Miticekynaax (Shaffer & Ginsberg, 2017).

HRV 3anexuts Big uucieHHUX (aKTOPiB: MISIIFHOCTI BEreTaTUBHOI HEPBOBOI CHUCTEMH, IMXaHHS,
(bi3UYHOT aKTUBHOCTI, PiBHS CTpecy, BiKy Ta 3arajbHOro crany 3mopos’s (Shaffer, Meehan, & Zerr, 2020).
Sk mpaBmIT0, BUCOKUH PiBeHb BapiaOeIFHOCTI CEPIIEBOTO PUTMY BKa3ye Ha TapHUN TOHYC CEpPIEBO-CYyINHHOL
CUCTEMH Ta YyTIUBICTh BETETATUBHOT HEPBOBOI CUCTEMHU.

Hus nocnimkenas HRV Oymo Bukopucrano nBa mnokasHuka - RMSSD ta pNNS50O. BaxnuBoro
ocobnmBicTio RMSSD € Te, mo BiH XxapakTepu3ye KOPOTKOYACHI IIBUAKI 3MiHM YacTOTH CEPLEBUX
CKOpPOYEHB, SIKi MOXKYTb BiIOyBaTHCS JIUIIIE ITiJT BILTMBOM IapacUMIaTHu4dHOi HepBoBoOi cuctemu (Catai et al.,
2020). Lle poboure RMSSD ocHOBHHM mapamMeTpoM, SKHI BHUKOPHUCTOBYETHCS MJisi OLIHKH pPOOOTH
MapacUMIIaTHYHOI CHCTEMHU JIFOJIMHU Ta € Mipoto Oiykarouoro koHTpostro cepiis (Nayak et al., 2023). Orminka
MapacHMIIATHYHOI PETyJslii Mae BHUpIlIallbHEe 3HAYEHHS, OCKUIBKHM IUINE ONyKarouwii HepB 3abe3meuye
npecopHuid eeKT s ceprl. AKTHUBHICTH N. vagus 3HHKYE YacTOTYy CEpIEBUX CKOpPOUYEHB, 30LIbIIye
MIPUTUIAB KPOBI 10 cepid i cTadinizye Miokap, mo0 3amodirtu GiOpuisnii HUTyHOUKIB. Y Oyab-sIKOMY CTaHi,
IO CYIPOBOJKYETHCS TIMOKCi€ (CMiJIencis, MuxajibHa HEIOCTATHICTh, IMHEBMOHIS), 3aXWUCHa (QYHKILisA
OJTyKar04oro HepBa CTa€ IIe OUTBII KPUTUYHOIO, OCKUTBKH BOHA JTO3BOIISE CEPIIO 3a0€3MEeUNTH TOCTATHE
KpPOBOIIOCTa4YaHHsI, a sIK HaCJiJ0K - Hacu4ueHHs kucHeM (Besson et al., 2025).

VY rpymi Monoaux oci6 BikoMm 18-23 pokiB Oyio mpoaHani30BaHO MOKA3HUKH BapiadeTbHOCTI CEpPIICBOTO
putMy 3a yacoBumH mnapamerpamu RMSSD ta pNN50. V Oinbmocti obcrexxyBanux (60%) 3HaueHHs
RMSSD (30-50 mc) ta pNN50 (10-30%) 3Haxomuiucs B MeKaxX BIKOBOI HOPMH, IO CBIAYMTH PO
30epekeHuil OallaHC CHMMATUYHOI Ta MapacHMIATUYHOI peryisiiii Ta ajeKBaTHY ajanTamiiHy 3JaTHICTbH
opranizmy. Y gactunu o0crexyBanux (30%) BusiBieHo 3umxeHi 3HadeHHs: pNN50 (0%) npu HU3BKOMY a00
rpannyHoMy RMSSD (<30 mc), mo Bka3ye Ha MepeBaKaHHS CHMIATUYHOI HEPBOBOI CHCTEMH Ta
MPUTHIYEHHST BaryCHOro ToHycy. Lle Moe po3LiHIOBaTHCS SK MPOSB IICHXOEMOIIHOTO HANPYXEHHS Ta
CTpeCy, XapaKTepPHOIo JIJIsl YMOB BOEHHOTO Cepe/IoBHINa. Y He3HauyHOi KinbkocTi ocid (10%) 3apeecTpoBaHo
HaaBUCOKI 3HaueHHs RMSSD (>70 mc) Ta pNN50 (>50%), mo moxe OyTH 3yMOBIEHO 1HIUBITYyaTbHUMU
0COOJIMBOCTSMH, BUCOKUM piBHEM (Di3MYHOT TPEHOBAHOCTI 200 TEXHIYHUMH NOXHOKAMH PEECTPAILIi.

Takum 4rHOM, MTPOBEACHUI aHAaJI3 MIATBEPIDKYE, M0 CTaH BapiabeNbHOCTI CEPIIEBOrO PUTMY Y YACTHHU
MOJIO/IUX JIIOJIEH BioOpaXkae 03HAKK CTPECOBOTO HATPYXKEHHS, TOJII K OUTBIIICTh JEMOHCTPYE 3aI0BLITBHAN
piBeHb BeretaTuBHOI peryisii. Lle cBiAYnTh po HEOMHOPITHICTH aJaNTaliiHUX MEXaHi3MIB y BIAMOBiAb Ha
BIUIMB BOEHHOTO CTpPECY.
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3MIHA ®JYKTYAUIMHUX KOJJUBAHb CUJIM CKOPOUYEHHSI MUSCULUS
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Glyphosate-based herbicides remain the most widely used pesticides worldwide, with chronic exposure
associated with oxidative stress and muscle dysfunction. This study assessed the protective effects of water-
soluble C60 fullerenes in rats with glyphosate-induced skeletal muscle dysfunction. Daily oral
administration of fullerenes (1 mg/kg) during 15-30-45 days of intoxication significantly improved
contractile performance of musculus gastrocnemius by 35-70% compared with controls. These findings
indicate that C60 fullerenes are a promising therapeutic approach for mitigating glyphosate-induced
muscular pathology.

AHai3 1aHuX MIOJ0 MOXUIMBUX IMATOJIOTIYHUX CTaHIB a00 MOpyIIeHb (izionoridyanx (QyHKIIH opraHiB i
TKaHWH XUBUX OPTaHi3MiB 3a IIUPOKOTO BUKOPHCTaHHS MECTUIUAIB Y CITHCHKOMY TOCIOJIAPCTBI MarOTh
B)KJIMBE 3HAYCHHS JUIS CY4acHOT OlOMeAMIIMHU. 3aCTOCYBaHHS arpapisiMu MEeCTUIUIIB Ha OCHOBI Titidocary
3pocio Mmaibke y 20 pasiB Biaromi, sk y 1996 poui Oyiao 103BOJIEHO BHKOPUCTAHHS TI'€HETUYHO
MoIu(iKOBaHUX KYJBTYp, cTiikux 1o riigocaty. Hapasi Bonn cranoBnats nonaxn 60% cBiTOBUX 3amacis.
TakuM uymHOM, TmiocaT 3aJMIIAETHCA HAHOLIBII NIMPOKO 3aCTOCOBYBAaHUM IECTHUIIUIOM YIIPOIOBIK
OCTaHHIX JecATUIITh. [MihocaT BUKOPUCTOBYIOTh HABITh 3a KiJIbKA JIHIB JI0 300py BpOXKar0, BHACIIIOK YOO
(hbiKCyeThCA MOTO BHCOKHI BMICT y 3i0paHUX MPOJOBONBUMX KyIbTypax. OCKimbKH Timiocar Mae MOMipHY
CTIMKICTh 1 PYXJIUBICTh, HOTO BMICT TaKOXX 3pOCTa€ y MOBEPXHEBUX Ta MiJA3EMHHUX BOJAX, MO 30UIBIIyE
MOTEHIIIHHI NUIAXW OTPYEHHS TBapHH 1 Mojael. binbimicTs mpenapaTiB Ha OCHOBI rimidocary, 0coOnMuBo ISt
JIOMAIITHIX TOCIIONAPCTB, MICTATH BiIHOCHO HU3BKI HOTO KOHIIEHTPAIIi 1 TOMY PH3HK TOCTPOI IHTOKCHKAIII] €
MiHiManpbHUM. OJHAK XPOHIYHE MOTpArUIIHHS Tiidocary B OpraHi3M BHKJIWKA€ HETaTHBHI (IIATOJOTIYHI)
HACJIIJIKH, SIKI TOTPEOYIOTh CUCTEMHOIO aHaji3y. MexaHi3MHU TOKCHYHOCTI IpenapatiB Ha OCHOBI riidocary
JOBOJII CkiafHi. BBakaroTh, 110 OJHHUM 3 TOJOBHHMX YMHHHKIB BUHUKHEHHS IATOJOTIYHHMX CTAHIB 3a HOTo
XpOHIYHOTO 3acTocyBaHHs € okucHHU cTpec (Ruuskanen et al., 2020). JlikyBanHs oTpyeHb TiipocaTom
BiZI0YBA€THCS CUMIITOMATHYHO 1 € IOBFOTPUBAIKM. |, HapemTi, pe3ysbTaTu JOCITiPKEHb TAKOXK CBIT4aTh PO
Te, MO ThidocaT BHUKIMKAE MATOJIOTIYHI 3MiHM y CTPYKTYpl Ta (YHKI[IOHyBaHHI M’S30BOi TKAaHWHH.
biocymichi, HetokcmuHi Ta Boxopo3uumHHiI Ce-ynmepenu (Thakur et al.,, 2014) 3pgatHi edexkTHBHO
3aXOIUTIOBATH Ta IHAKTUBYBATH BIJIbHI paJyKaiu y cucTeMmax in Vitro ta in vivo]. ¥ momepenHix po6orax
(Nozdrenko, Korchinska, & Soroca, 2015) moka3zaHo, o 3actocyBanus C.-yrnepeHiB 3a iHimiamii M’ 130BHX
MaTOJIOTIH PI3HOTO TeHe3y Bele J0 3HAYHUX MO3UTHBHHUX TEPANeBTHYHHX e(eKTiB. 3 Orjsamy Ha Te, 10
OTPYEHHS CIIOJIyKaMH TiTiocaTy BUKJIMKAE JeTaidbHicTh 10 20% 1 Hapasi BiACYTHIM e(eKTUBHUN aHTUAOT 10
HBOTO, METOIO IIi€1 poOOTH OyII0 OIiHUTH TepaneBTHUHY it Co-(yNepeHiB, SK MOTYKHUX aHTUOKCH/IAHTIB,
Ha PO3BHUTOK MATOJIOTIYHUX CTaHIB Y CKEJIETHOMY M'si3i IypiB, COPUYMHEHHX XPOHIYHOIO iHTOKCHKAIIIEO
rimiocarom. [IpoananizoBano 3miHy piBHS (DIyKTyalifHUX KOJIMBaHb Ha (a3l yTpuMaHHS MaKCHMalbHOI
cui y 10 mocnioBHUX Oe3penakcaniiHiuX CKOpoueHHsX Mmusculus gastrocnemius mrypiB 3a XpOHIYHOT
iHTOKCHKaMii rmidocatom yrpomorxk 15, 30 1 45 ni6. Sk TepaneBTHYHHEN 3aci®, BUKOPHCTAHO IIOJICHHE
nepopaibHe BBeJeHHS Cy-(yiepeHiB y 1031 | MI/Kr Bard TBapuHH YIPOJIOBXK TPHBAIOCTI EKCIIEPUMEHTY.
Bukopucranns Ceo-(ynepeHiB, K MOTYKHUX aHTUOKCHJIAHTIB, BUSBIJIO 3HAUYHE 3MEHILICHHS BHIIIEBKAa3aHOTO
OloMexaHiuHOro Mapkepa JUCYHKINT M’ s13a: mo3uTuBHUN eekT ckiaB Big 35 £ 2% n0 70 + 4% nopiBHIHO
3 KoHTponeM. OjepkaHi pe3ynbTaTH BKa3yKOTh HA MEPCIEKTUBHICTH BUKOPUCTAHHS BOJOPO3YHHHUX Co-
(bynepeHiB 1 BIJIHOBJICHHS CKOPOTIMBOI aKTUBHOCTI Musculus gastrocnemius Ha Tii XpOHIYHOL
iHTOKCHKaIii rimidocarom.

Crnmcok BUKOPUCTAHUX JKEPEIT:

1. S. Ruuskanen, M. J. Rainio, C. Gomez-Gallego, O. Selenius, S. Salminen, M. Carmen Collado, K.
Saikkonen, 1. Saloniemi, and M. Helander, Environmental Pollution, 266, Pt. 1: 115108 (2020);
https://doi.org/10.1016/j.envpol.2020.115108

3. D. S. Thakur, R. Khot, P. P. Joshi, M. Pandharipande, and K. Nagpure, Toxicology International, 21, No.
3: 328 (2014); https://doi.org/10.4103/0971-6580.155389

3. D. M. Nozdrenko, L. V. Korchinska, and V. M. Soroca, The Ukrainian Biochemical Journal, 87, No. 4: 63
(2015) (Article in Ukrainian).

CEKIIA: «BIO®IZUKA PI3IOJOI'TYHUX ITPOLECIB»


https://doi.org/10.1016/j.envpol.2020.115108
https://doi.org/10.4103/0971-6580.155389

w IX mixkxHapoaHa KOH(epeHLUis

«McuxodisionorivyHi Ta BicuepanbHi PyHKUii B HOPMI i naTonorii»

MEXAHOKIHETUKA MUSCLE SOLEUS I[YPIB ITPU XPOHIYHINA IHTOKCUKAILIII
TJII®OCATOM MICJIA BACTOCYBAHHS TEPAIII C., ®YJIEPEHOM.
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Glyphosate is the most widely produced herbicide globally. Chronic exposure has raised concerns about
its direct and indirect health effects, including muscle pathologies. This study investigated the therapeutic
impact of orally administered water-soluble C60 fullerenes (0.5-1 mg/kg) on glyphosate-induced soleus
muscle dysfunction in rats. Fullerene treatment reduced muscle damage severity by 40-65% and
significantly improved biochemical and biomechanical markers, indicating strong antioxidant and protective
effects.

I'midocar (N-(phosphonomethyl)glycine) — necenextuBHUiA repOinua HAOITBIT BUPOOIAEMUiA Y CBITI 1
HalliHTEHCHUBHIIIE 3aCTOCOBYBaHMH B iCTOPIl arpoxiMii; CTiHki 10 Hboro I'M-KynbTypH 3HaYHO MiABHIIYIOTh
edeKTUBHICT, KOHTpoNI0 Oyp’sHIiB. [is riidocaty Ha pocnuHy OOyMOBIEHa THM, IIO BiH 1HTIOye
KOMITOHEHTH (PEpMEHTHOI CHCTEMHU IMUKIMATHOTO MUIAXY OiOoCHMHTE3y OCH30ITHHX apOMAaTHYHHX CIIOIYK
(Benbrook, 2016). Teapuuu He MalOTh (EPMEHTHOI CHCTEMH HMIMKIMATHOTO IIUISAXY, i TOMY JaHUHN repOinua
MPUIHATO BBa)KaTH BITHOCHO HemikijymBuM. HamiBneranbHa no3a (LD50) cranoButh nonan 5000 mr/kr
Baru Ipy BHYTPIIIHBOMY OJTHOPa30BOMY BBeIeHHI 1yt mrypiB (Van Bruggen et al., 2018). Opnak, B ocTanHi
POKH B yChOMY CBITi 3p0Ociia CTypOOBaHICTh 3 IPUBOIY MOXKIMBHX ITUPOKOMACINTAOHHUX MPSIMHUX 1 HENPSMUX
HACIIAKIB [T 3J0POB'Sl BETUKOMacIITabHOTO BUKOpHCcTaHHA Tidocaty. Y 2015 poni BeecBiTHs opranizartis
OXOpOHHM 370pOB's pekiacudikyBana rimidocar sik IMOBIpHO KaHIeporenHuit ans mogwau (Portier, 2020).
[lepenbauaerbes, mo OiocyMicHi Ta GiomocTymHi ByrierneBi HanodacTHHKH C,, hynepenu (Zay et al., 2016)
MOJKHA PO3MISAATH SIK TIOTY)KHI MOTJIMHAYl BUIBHUX PaAMKAaJiB MPH PO3BUTKY MATOJOTIYHHX TPOLECIB Y
ckenetHux M'sa3ax (Nozdrenko et al., 2015). Takoxk, B HAIIMX MOTEpeHIX POOOTaX MOKa3aHO, IO BBEIACHHS
(dynepeHy TpW iHIMIIOBaHHI MIOTHYHUX IIaTOJIOTIH TPHU3BOIUTH JO 3HAYHUX TEPANEBTUYHUX €(EKTiB
(Vereshchaka et al., 2018). Buxonsun 3 BHIE3a3HAUCHUX JaHHUX, METOIO JaHOI poOOTH OYyJIO IOCTIIUTH
epext TepanesruunHoi Aii C60 ¢ynepeHy, sSK AaHTHOKCHIAHTY, Ha PO3BUTOK MIOTHYHUX WATOJNOTIH Y
CKEJIETHUX M'A3aX IIypiB, BUKIMKAHUX XPOHIYHOIO iHTOKcHKamieto rmidocary. B poboTi mpoanamizoBaHo
OioMexaHiuHi 3MiHM B IMHaMIIli CKOPOYeHHs muscle soleus 1rypiB nmpu XpoHiuHilM iHTOKCHKAI] TiTihocaTom
npotsiroM 30 1i6. B sikocTi TepaneBTHUHNX areHTiB Oyiu 3acTocoBaHi epopanbHi BBegeHHs C. QynepeHy B
koHneHTpamii 0,5 i 1 Mr/kr Baru TBapWHH TPOTSITOM YChOTO TEPIOAY IHTOKCHKAIi IECTHIIHIOM.
[IpoananizoBano 3minu piBHiB creatinine, CPK, LA and LDH, a Ttakox piBHI mpo- Ta aHTUOKCHJAHTHOTO
Oanmancy: TBARS, H.0., GSH and CAT. 3a oTpuMaHuMK JaHUMHU MOYKHA 3pOOMTH BHCHOBOK, 110 BBEICHHS
Cw QynepeniB y konueHTpaiiii 0,5 MI/Kr 3HIWKY€E piBEeHb TSDKKOCTI yIKokeHHsT Ha 40-45%. 30inbineHHs
KOHIeHTpalii ¢pynepeny mo 0,5 MI/Kr MpU3BOAUTH A0 30UIBIIECHHS TEPaieBTHYHOTO e(heKTy B CEpeAHbOMY
no 55-65% 1 NpU3BOAUTH IO iICTOTHOTO 30UIBIICHHS BCIX JOCHIHKCHHUX OlOMEXaHIYHMX 1 OlOXIMIYHHMX
MMOKA3HUKIB.
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The aim of this work is to study the mechanokinetics of skeletal muscle contraction in rats under
conditions of atrophic degeneration due to ischemia and the action of water-soluble C., fullerenes (C.FAS).
After 15, 30, and 45 days of modeled muscle atrophy, we observed increased mechanokinetic parameters of
soleus muscle contraction. (maximum contraction force and muscle force impulse) by approximately 18—
30+2% and significant (up to 80+£4%) reduce in the time to reach maximum contraction force values under
the therapeutic action of C..FAS (a daily oral dose of 1 mg/kg throughout the experiment) compared to the
control. The results obtained indicate the promise of using C.,FAS as potential biosafe nanoagent capable of
effectively accelerating the restoration of skeletal muscle contractile activity after atrophy.

Cepen pi3HUX MATOJIOTIH, IO PO3BUBAIOTHCS Y M’ 32X TIPH TPABMI, illIeMiTHE TIONTKOKEHHS 3aiiMae oTHe
3 uinpHux Micub (Erkut et al., 2007). Ilpore Hnabararto ckiaaHille XOCTi/KYBAaTH Ta aHali3yBaTH
KOMOIHOBaHI IaToJorii, HAmpWKIad, artpodiuHe MEepepo/HKEHHS M S31B BHACTINOK imemizarii micis
MEXaHIYHOI TPaBMH, a TAKOXK MPOBOJAUTH TOIIYK €(PEKTHBHUX TEPANEBTUYHHX 3aCO0IB I IPUCKOPEHHS X
BiTHOBJIEHHS. ATpoQisi CKENETHUX M'A31B XapaKTepPH3YeThCS 3MEHIICHHSM MacH Ta IUIOIII IMOMEPEYHOro
nepepizy M’si3a, BHACHIZOK YOr0 BiJOYBAa€ThCSA MIiABHILNEHHS HOrO BTOMIIIOBAHOCTI, 3MCHILIEHHS CHJIU
CKOpOYEHHS 1, BIAMOBITHO, B3HIKEHHS 34aTHOCTI 10 (i3MYHUX HaBaHTaXeHb. HemocTaTHICTh
EKCIICPUMEHTAIIBHUX JaHUX YCKIAJHIOE PO3YMIHHA MaTo(i3ioNOriyHUX MPOLECiB, IO JIeKaTb B OCHOBI
(YHKLIOHYBaHHSI CKeJeTHHX M si3iB 3a Takux 3MiH (Murdock & Murdoch, 2012; (Turéczi et al., 2014).
Binrak, BUBUEHHSI THMHAMIKA CKOPOYEHHS CKEIIETHUX M S31B Ha TIIi aTpO(idHOTO IepepoKEHHs BHACIIIOK
imemizarii CHpPUATHMYTh TIOTJIMONIEHOMY aHallizy TO€IHAHOTO Tepediry nux mpomeciB. Y poOoOTi
JOCITIKEHO MEXaHOKIHETHYHI TapaMeTpH ckopodeHHs musculus soleus mrypis, 30kpeMa MakCHMallbHa CHJla
CKOPOYCHHS M’s3a, IMIYJIbC CHJIM M's3a, Yac JOCSATHEHHS MaKCHMaJlbHOI CHJIOBOI BIAMOBIAI M’s3a Ha T
aTpodii, BUKIHKAHOI imeMizamieto mcist Mexaniunoi TpaBmu. Dikcaris ganux BimOysamacs Ha 15, 30 1 45
no0y micist iHimiamii arpodii. Sk TepameBTHUHMIA areHT, BUKOPHCTAHO IMEpOpalbHE BBEJICHHS BOTHOTO
poszunny Cs. dynepeniB (C.BP®) y mioxennii m03i 1 MI/Kr ynpomoBx ekcriepuMeHTy. BcTaHOBIIEHO, 10
TiCIs MOJETIOBaHHS M’ s130B01 arpodii Mano micie 3pocTaHHs MEXaHOKIHETUYHHX ITapaMeTpiB CKOPOYEHHS
musculus soleus (MakcuManbHa CHJIa CKOPOYCHHS Ta IMITYJIbC CHJIM M’si3a) mpuOmu3Ho Ha 18-30+2% 3a
tepaneBTHyHOi nii C.BP® mopiBHsHO 3 KoHTponeMm. Bukopucranns C.BP® cyrreBo (mo 80+4%)
3MEHIIYBaJO Yac JOCSTHEHHS CHJIOK CKOPOYSHHS MAaKCHMAIBHHX 3HAa4eHb MOPIBHSHO 3 KOHTPOJIEM, IO
n00pe KOpeiroe 3 JaHUMH Uil M’30BOi aTpodii, BUKIMKAHOI Mepepi3aHHsIM axiUIECOBOTO CYXOKHILISA
(aximmoromisi) (Nozdrenko, Bogutska, Pampuha, Petrovsky, & Prylutskyy, 2024) abGo ckopoyeHo —
(Nozdrenko et al., 2024). Haperuri, feTaqbsHO IpoaHaIi30BaHO MEPEXiJl CHIIOBOI BIJIOBI/II aKTUBHOI'O M's3a
31 cTaHy 3y04YacToOro TeTaHyCy B TIJIKHA, SIK MapKepa OLIHKHA M’ S30BOi JUCQYHKIII.

TakuMm 4YHHOM, OJlepXKaHi BIEpIIe pe3yNbTaTH BKa3ylOTh Ha TEpPCIEKTUBHICTh BHUKOPUCTAHHS
Bosopo3uuHHUX Ci (yJIEepeHIiB SK TOTSHIIMHUX TEparneBTUYHUX O0100€3MEeYHNX HAHOArEHTIB, 3IaTHUX
e(eKTUBHO MTPUCKOPIOBATH BiTHOBJICHHS CKOPOTIMBOi aKTUBHOCTI CKEJIETHUX M sI31B Micis aTpodii.

JlocmimkeHHs: BUKOHaHO 3a ¢inancoBoi miarpumku MOH Vkpainu (tema Ne24BI1018-02, 2024-2026).
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ACCELERATED MARKOV MODEL FITTING OF TRPC4 ACTIVITY USING DUAL
ANNEALING WITH A VITERBI-BASED LIKELIHOOD ESTIMATION
Aniukhin A., Zholos A.
Educational and Scientific Center "Institute of Biology and Medicine" of Taras Shevchenko National
University of Kyiv, Kyiv, Ukraine

lon channels, such as TRPC4, play a key role in processes like gut motility. Understanding their
behaviour requires creating kinetic models, which are essentially blueprints of how the channel switches
between its different open and closed states. Traditionally, building these models is a major challenge. This
study presents an efficient method that automatically determines both the most likely structure of the model
and transition rates between conformations, based directly on experimental data.

We used single-channel patch-clamp recordings from guinea pig ileal myocytes (Zholos et al., 2004;
Dresviannikov et al., 2006). To activate receptor-operated TRP cation channels, which are the main
molecular counterpart of cholinergic excitation-contraction coupling in the gut, either 50 uM carbachol
extracellularly or 200 uM GTPyS intracellularly was applied to outside-out membrane patches. Our
computational method employs a dual annealing optimizer. For each potential model, the log-likelihood was
estimated using the Viterbi algorithm, which finds the most likely sequence of hidden states. This replaces
the more complex forward-backward procedure of the Baum-Welch algorithm, significantly reducing
computational load during optimization.

Our dual annealing method with Viterbi estimation achieved a mean log-likelihood of -60074.5,
surpassing traditional modelling with the Baum-Welch method (-66889.5). The Viterbi-based approach
provides a similarly high-quality fit but with a substantial reduction in computation time, greatly improving
efficiency. Replacing the Baum-Welch algorithm with the dual annealing and Viterbi algorithm provides a
major speed advantage. Viterbi approximates likelihood by finding the single most probable state sequence,
unlike Baum-Welch, which calculates the full probability distribution. Our results show this approximation is
more accurate in comparison to the traditional approach. The increased speed enables more extensive
exploration of model topologies, which is crucial for understanding complex systems and the mechanisms of
drug action (Colquhoun, 1998).

This framework offers a practical balance of accuracy and computational efficiency for automated ion
channel modelling.

References:

1. Dresviannikov, A. V., Bolton, T. B., Zholos, A. V. (2006). Muscarinic receptor-activated cationic channels in murine
ileal myocytes. British Journal of Pharmacology, 149(2), 179-187. https://doi.org/10.1038/sj.bjp.0706852

2. Zholos, A. V., Zholos, A. A., Bolton, T. B. (2004). G-protein-gated TRP-like cationic channel activated by
muscarinic receptors: Effect of potential on single-channel gating. Journal of General Physiology, 123(5), 581-598.
https://doi.org/10.1085/jgp.200309002

3. Colquhoun, D. (1998). Binding, gating, affinity and efficacy: The interpretation of structure-activity relationships for
agonists and of the effects of mutating receptors. British Journal of Pharmacology, 125(5), 923-947.
https://doi.org/10.1038/sj.bjp.0702164
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HNEPEXPECHA PEI'YJISALISA TA CUTHAJIBHI HUVIAXW MI2K MYCKAPUHOBHUMU
PELHENITOPAMMU MMz TUITY, G-BINIKAMHU TA TRPC4-KAHAJIOM
Jpune JI.O.12, Koaoc O.B.!
! Hasuanvno-nayxosuii yenmp «Incmumym 6ionozii ma meouyunuy Kuiscoxuii nayionanvruii
yuieepcumem im. Tapaca lllesuenka, Kuis, Yxpaina,
2 Tnemumym ghizionoaii im. O.0. bocomonvys HAHY, Kuis, Ykpaina,

This study provides novel, promising data that deepen our understanding of the specific pathways of
mlcat modulation, which mediates the excitatory action of acetylcholine on the GM of the small intestine.
These findings will allow for the creation of a comprehensive picture of muscarinic signaling in the GM and
the identification of new molecular targets for pharmacological modulation of intestinal motility.

G-0inok-cripsbkeHi MyckapuHOBI anetTiiaxodinoBi peuentopu (MAChR) mmpoko ekcrnpecyroTbes y
rnaneHbkux M’s3ax (M) pi3HHX BHYTpILIHIX OpraHiB, 30KpeMa IUTyHKOBO-KHIIKOBOTO TPAKTY, AUXAIbHHX
NUISAXIB Ta cedocTareBoi cucteMu. ¥ I'M KIIITHHAaX TOHKOT'O KUIICYHUKY KaTioHHi kaHai TRPC4 ta TRPC6
(GOpMyIOTh MYCKapHHOBUH KaTiOHHHH CTpyM (mlxam), sikuii € IEHTpPaATbHOIO JIAHKOK XOJIHEPriyHOTO
eJIeKTpOMEeXaHiyHoro curHaiy. [liarunu myckapunoBux peuentopis Mz i Ms, cipsbkeni 3 G-Oinkamu Ggs 1
Gijp, iHIMIIOIOTH MBOGA3HUI CHUTHANBHUM KacKall, TICHO MOB'SI3aHUM 3 akKTUBHICTIO ¢ocdommazu C.
BinkpuTTs nmMx KaHaliB 3yMOBIIOE MeMOpaHHY JAemoispu3aiito, akrtuBamiro L-tumy Ca?'-xanauis,
30impieHHsT nuTo30ibpHOr0 Ca?* i, sk Hacmigok, ckopodeHHs I'M (Zholos et al., 2024). Posyminus
MEXaHI3MIB I1X B3a€MOJIii MOXE CIPHUATH pPO3POOIll HOBUX TEPaleBTUYHUX IMIAXOMIB JUIS JTIKyBaHHS
3aXBOPIOBaHb, IOB'A3aHUX 3 MOPYIICHHSIM KaJbLi€eBOro romeocrasy. llonpu cyTTeBuil mocTyn y BUBYEHHI
I0HOTPOITHHUX PEIENTOPIB, MOJCKYJISIPHI MEXaHi3MH, 3a JOIMOMOTOI0 SKuUX G-OiIOK-CHpsKEHI Perentopu
perymooTh Mlkam vepes TRPC4A kaHamm, OCI 3aIMINAIOTHCS HEJOCTATHBO 3’SICOBAaHUMH. 3 OIIALY Ha
KIIFOYOBY y4acTh Mlxam y XONmiHEpriyHIA Aemonspu3amii Ta iHimiamii CKOPOTIIMBOI aKTHBHOCTI TIIAIKHX
M’SI31B TOHKOi KHWIIKH, Hallle AOCIiPKEHHS CHpsSMOBaHE Ha 3 SCYBaHHS HOBHX JaHUX MOJEKYISAPHOI
MOCITOBHOCTI moiii Bif akTuBallii Mao/Ms-penienrtopis 1o Biakputts TRPC4-kanany. ToMy METOIO HAIIOro
JoCTiKeHHS Oy0 MOTIHONTH 3HAHHS TTPO MEXaHi3MHU Tiepeiadi CUTHAIIB MYCKapUHOBUMH PEIETITOPAMHU.

Kiituan i30m10Banu 3 MO3A0BXKHBOTO M SI30BOTO IIapy TOHKOI KHIIMKK (TIEPEBaKHO KITyOOBOI MINITHKH
ileum) mopocmux camuiB mumieit minii Albino (3 micsiui, 30-35 r). TkaHuHY ONEpaTHBHO BWIIy4Yaid Ta
nepeHocun y MoaudikoBanuii po3unt Kpebea takoro ckmaay (MM): NaCl — 120; KCI — 6,0; CaCl. — 2,5;
MgCl. — 1,2; rmoko3za — 12; HEPES — 10 (pH = 7,4 3a momomoroto NaOH). Mami ¢parmentu (1-3 mm)
iakyOyBamu (t = 36,5 °C) nporsirom 17-18 XB y po3uuHi, 1110 MiCTHB ()epMEHTATHBHY CYMIII 3 KOJareHa3u
tuny [A (1,0 mr/mn), iari6éitopy Tpuncuny (1,0 Mr/mi) ta Gnyadoro cupoBaTkoBoro anpOyminy (1,0 mr/m)
ta He MmictuB ioHiB Ca?" ta MQ?, oTpuMaHy KIITHHHY CYCHEH3il0 pO3JHBAINA Ha CKEIbI, SKi
BUKOPUCTOBYBAINCH Y €JIEKTPO(i3i0NOriuHNX eKCIIEpUMEHTaX. TpaHCMEeMOpaHHI CTPYMH PEECTpYBaJIU Y
KOHQiryparii ol KIITHHA 3 BUKOPUCTAHHAM TEXHIKH METY-KJIEMI 32 JOIIOMOTO0 MiJICHIIIOBaYa HAMPyrd
Axopatch 200B ta Digidata 1322A i3 I13 pClamp 8 (Molecular Devices, CIIIA). CTpymMu MyCKapHHOBHX
KaTiOHHUX KaHamiB (mlkam) Oynau ineHTH(}IKOBaHI 3a JOMOMOIOK0 CHMETPUYHHX 3a KoHIeHTpamiero Cs*
30BHIMIHIX 1 BHYTpIIIHIX pO34uMHIB. Mmlkam axTuBYBanu nBoMa crocobamu: (i) momaBanHsM S50 puM
kapbOaxony (CCh) no nepdysiliHoro pozunny; (ii) BHyTpiliHbOKIITHHHIM BBeieHHAM 200 uM GTPyS uepes
MIMEeTKOBU PO34HH, 1110 HanpsMy aktuBye G-0inku, omunaouan MAChR.

Hamu Oyno mnokasano, mo CCh mnpurhiuye crtpym, ingyxoanuii GTPyS. Cnowatky mlkam Oyio
aKTHBOBaHO BHYTpiHbOKIITHHHUM GTPYS, a motim mogaanmu CCh, miciist 9oro crocrepirainoch HIBUAKE
NpPUTHIYEHHS CTPyMy. BakIMBO 3a3HAYMTH, 110 CTYMiHb iHriOyBaHHs 3anexaB Bix wacy momaui CCh.
Amnikariss CCh micast 1 xB aktuBarii crpymy GTPyS npurnivyBano moBinbHO Ha 36 % y MOpIBHSHHI 3
KOHTPOJIEM, JIOIaBaHHs Ha 2-3 XB MPU3BOAMIIO 10 NMpUrHideHHs Ha ~40 %, Ha 5 XB 3MEHIITYBaHHS aMILIITY 1
cTpyMy Oyino Ha ~60%, ammikamis Bxe micisg 10 XB pO3BHTKY CTpyMy HE CHJIBHO BIUIMBAJIO Ha PiBEHb
OnoKyBaHHS 1 ctaHOBWIO ~ 59% (B ycix cepisix N=5). AHanoriydi pesynpratd Oynm orpumani Ha ['M
KiiTHHaX Mopchkoi cBuHKH. llikaBo, mo Enrnepin A (10 nM), cenekruBHmii aronict TRPC4, He
BigHOBIIOBaB GTPYS-iHayKoBaHHii cTpyM icis Horo 61okyBanus CCh. Lle siBuiie MoXe IpyHTYBaTHCS Ha
KUTBKOX B3a€MOIIOB’SI3aHUX MEXaHI3Max «HEraTUBHOTO 3BOPOTHOTO 3B’S3Ky». MOKHa NPHUIYCTHUTH, IO 3a
HOpMaJIbHUX (i310JI0TTYHUX YMOB HOIOHE TPUTHIYSHHS MOe 3axummaTi I'M Bij HaaMIpHOT Aemospu3arii
ta Ca?*-nepeBaHTaXCHHS MPH TPUBAIIN XONTHEPTIYHIA CTUMYIISIIT, CTA0UTI3yF0OUH MOTOPUKY KHIIICUYHHKA.

Y upoMy [AOCHiIPKEHHI MM OTPUMajil HOBI MEPCIEKTUBHI JAaHi, IO MOITIUOIIOITH PO3YMiHHS
cneunpiuHuX LOUIAXiB MOAYJsUii mlxam, sxkuil 3abesnedye 30ymIuBYy nit0 aneTwiaxoiiHy Ha I'M ToHkoi
KHIIKH, 1 JIO3BOJUTH CTBOPUTH ITICHY KapTHHY MYCKapHHOBOI curHamizamii y M Ta okpeciauTd HOBI
MOJIEKYJISIpHI MillleHi s papMakoIorivHoT MOYJISIi{ KUIIIKOBOT MOTOPHUKH.

1. Zholos A.V. et al. (2024). Neuropharmacology. 242:109776. doi:10.1016/j.neuropharm.2023.109776.
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TRPC1 BIIVINBA€ HA TIOTEHUIAJIBAJIEXKHICTD
TRPC4-OITIOCEPEJKOBAHOTI O mlkam B MIOIIUTAX KJTYBOBOI KUIIIKH
Jpunp JI.O.12, Measnuk M.I2., XKomaoc O.B.!

! Hasuanvno-nayxosuii yenmp «Incmumym 6ionozii ma meouyunuy Kuiscoxuii nayionanvruii

yuieepcumem im. Tapaca lllesuenka, Kuis, Yxpaina;
2 Tnemumym ghizionoaii im. O.0. bocomonvys HAHY, Kuis, Ykpaina,

These data suggest the presence of a diverse array of complexes in mouse ileum myocytes, ranging from
exclusively homomeric TRPC4 channels to heterotetrameric TRPCL/TRPC4 channels, exhibiting distinct
voltage-dependent properties. These properties, in particular, have been demonstrated to exert a substantial
influence on the amplitude-kinetic parameters of action potentials generated during cholinergic excitation,
which, in turn, activate cholinergic contraction.

Binku cimetictBa TRPC M0oxXyTh yTBOPIOBATH SIK TOMOTETPaMEPHi, Tak 1 pi3Hi TeTepoTeTpaMepHi KaTiOHHI
xanamu, nporukHi aus Na*, K* ta Ca?*. 3okpema, TRPC1, TRPC4, TRPC5 yTBOpIOIOTH pi3HOMAaHiTHi
TeTpaMepHi KOMIUIEKCH N VIiVO, 1 1 pi3HOMaHITHICTh MiITBEPIHKEHA SKCIIEPUMEHTAIBHO TPOTE, MOXYTh
icuyBatu momyJsiii kanaimie TRPC1/TRPC4, TRPC1/TRPC5 ta TRPC4/TRPCS. IMopymieHHST aKTHBHOCTI
[IMX KaHANB TIOB’S3YyIOTh 13 PO3BUTKOM HH3KM MaTO(]i3iONOTIYHUX CTaHiB, BKJIIOYHO 3 TPHUBOXHUMHU
po3nazaMu, XpOHIYHUME OOJILOBUMHU CHHAPOMAaMH, PO3NIaAaMHd MOTOPHUKH IILTYHKOBO-KHUIIKOBOTO TpPAaKTYy,
tomto (Minard et al.,2018). (-)-Englerin A, cecksiteprien 3 kopu Phyllanthus engleri, nie sx Hag3Buvaiino
MOTY)XKHAN Ta BUOiIpKOBUil aroHicT katioHHnX kaHaniB TRPC4 i TRPCS. 3B’s3aBmince i3 KOHCEPBATHBHOIO
JMiA3B’ A3yBaJIbHOI KHUIIEHEK Yy mo3akimiTHHHOMY jgoMeHi TRPC4/TRPCS5, Monekyna MIBHIKO BUKIHKAE
Bxig Ca?', nmenonsgpu3ailiro MEMOpaHU Ta TMOAAJBINNNA KacKad KajbI[iM-3aJIeKHUX CUTHAJIBHHUX TOMIN
(Akbulut et al.,2015). Tomy metoro Hamioi pob6otu Oyao BMBYMTH BIUIMB aronicty (—)-Englerin A na
terpamepuuii kommieke TRPC1/TRPC4 Tta romomepnuii kanan TRPC4 Ta mopiBHATH HOro BIUIMB Ha iX
Oiodiznuni BmactuBocTi. Lli  JOCHIIKEHHS CTBOPSATH OCHOBY JUId MOSICHEHHA — crienudiyHux
eNeKTpo(i3i0NOTIYHNX BIAMIHHOCTEH, SKi BU3HAYAIOTHCA TE€TEPOTEHHUM CYOOMMHHYHUM ckiagom |RPC-
KaHAJIbHUX KOMIUIEKCIB.

['maneHbKOM’sI30BI  KIITHHU KJIyOOBOi KHINKK Bimmginy ileum i3omroBanu uuisxom QepMeHTaTHBHOT
aucomianii TkaumHu (Mummi  Albino, cammi, 3 Mic.) i3 3acTocyBaHHSAM KonareHasw tumy A,
Enextpodiziomoriuyai BUMiproBaHHS BHKOHYBAJIM Yy KOH(Iryparii «miia KIITHHA» METOAOM IEeTY-KJIEMII,
BUKOpUCTOBYIOUYM cuMeTpuyHi CS*-BmicHi po3unnu (125 MM). [lns crabimizanii 1UTo3016HOT KOHIIEHTpAIIil
Ca?* na piBHi ~ 100 HM 0 minerkoBoro po3unny poxasaiu 10 MM BAPTA vy piBHoBasi 3 4,6 MM CaCl..
AKXTHBAIIII0 MyCKapUHOBOTO KaTIOHHOTO CTpyMy (mlkam) 3milicHIOBa M TphOMa HE3aJIEKHUMH CIIOCOOAMH:
(i) momaBanusm 50 uM kap6axonry (CCh) o mepdysiiiHoro poszuuny; (ii) armrikamiero 10 uM (—)-Englerin A
(EA); (iii) BayTpimHboktiTHHHEM yBeaeHHsaM 200 uM GTPyS depe3 nerd-mineTky.

V BUMaKy CTPyMiB, siki Oynu inxykoBani CCh a6o GTPyS, ixHi crauionapsi |-V kpusi manu U-noaioHy
(hopMy TIpy HETaTHBHUX IOTEHINaNlaX 3 MOJIBINHUM BHUIPSAMIICHHAM HABKOJIO MOTEHIay pexTudikarii (~0
MB), Tomi sk crpymu, iHaykoani EA, nemoHcTpyBanmm Maibke miHiHHI |-V KpHBI 1 He BHABISUTH
neceHcuTh3anii. [aaekc neakTuBanii (BiIHOLICHHS MPOBIAHOCTI KaHay mpu -120 MB 10 makcumaibHOI
nposigHocti, Gmax) craHosus 0,27+0,04 (CCh; n=5), 0,28+0,07 (GTPyS; n=5) ta 0,68+0,03 (EA; n=5)
(P<0,001). Inmexc pextudikaiii (BiIHOMIEHHS MiHIMAIbHOI MPOBIIHOCTI MPH MO3UTHBHUX MOTEHINANAX 10
Gmax) cranosus 0,36+0,01 (CCh; n=5), 0,32+0,02 (GTPyS; n=5) ta 0,71+£0,04 (EA; n=5) (P<0,001). Takum
YIHOM, 3aJIeXKHICTh BigkputTsa TRPC4 xanay Bim moreHIiany (Hampukiaa, KaHal, akTUBoBaHui EA) He €
TaKOI0 BUPAXKEHOW, SK Yy BHUMAJIKY aKTHBAIii KaHaly, iHIyKOBaHOI pernentopom/G-0imkoMm, MO MOXKe
roBoputh 1ipo HasiBHiCTE TRPCL/TRPC4 komriekcy.

Lli nani mepen6avaroTh, M0 y Mionutax ileum mumn icHye HUIME CHEKTp KOMIUIEKCIB — BiJl BUKIFOUHO
romomepaux TRPC4 kananiB, no rereporerpamepHux [RPCL/TRPC4 kananiB, ski MawoTh pi3Hi
MOTEHIlIaN3alIeKHI BIAcTHBOCTI. [[i BIACTHMBOCTI 30KpeMa MOXYTh CYTTEBO BIUIMBATH Ha aMILTITYIIHO-
KIHETHYHI TIapamMeTpy MOTEHIIaNiB JIii, 0 TeHEPYIOTHCS TPU XOJIIHEPTiyHOMY 30YyJ/KEHHI, sIKi aKTHBYIOTh
XOJIIHEPTiYHE CKOPOUEHHS.

Crnmcok BUKOPUCTAHUX JKEPEIT:
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Selective  Inhibitor of TRPC5. Angewandte Chemie International Edition, 54(12), 3787-3791.
https://doi.org/10.1002/anie.201411511
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ITMOKCIA-IHAYKOBAHA MOAYJSIIA BUBIJIBHEHHSA T'TYTAMATY B CUHAIICAX MIK
TAHIJIIO3HUMMU KJIITUHAMM CITKIBKA TA HEWPOHAMM SUPERFICIAL SUPERIOR
COLLICULUS, POJIb TPOTEIHKIHA3MC
Aymanceka I'.B., BecesoBebkuii M.C.

Inemumym ghizionoaii im. O.0. bocomonvys, Kuis, Yxpaina

The visual system is highly sensitive to oxygen deprivation. We investigated the effect of short-term
hypoxia (5 min) on glutamate release in the retinocollicular pathway (RGCs to SSC neurons), which is
crucial for visual attention. Using the patch-clamp technique, we found that hypoxia potentiates glutamate
release by significantly increasing the number of presynaptic release sites (by 78%). The selective inhibition
of Protein Kinase C (PKC) reduced this potentiation (to 27%), indicating that the PKC signaling pathway
partially contributes to, but does not fully account for, the hypoxia-induced synaptic potentiation. This
shedding light on the cellular basis of visual deficits under ischemic conditions.

3opoBa cucTeMa HaA3BHYaiHO YyTJMBa [0 KHCHEBOi JempHBalii 4epe3 CBOI BHCOKI EHEpPreTH4Hi
morpebu. Ilpoekmii ranrmiosaux kmituH citkiBku (I'KC) B migkopkosuii 3oposuii meutp — Superficial
superior colliculus (SSC) mpencraBnsiOTh Tepury JIaHKYy BTOPHHHOTO 30pOBOTO IIISAXY Ta BiirparoTh
BaXIUBY POJIb y 30pOBill CeJeKTHMBHIN YyBa3i, (GopMyBaHHI pedIEKTOPHUX pyXiB Oued 1 TOIOBH Ta
OpieHTalliifHUX peakniid. BusBIeHHS MeXaHi3MiB TMOKCHYHOTO YpaKEHHs B JAaHMX MPOCKIiSX MOKPAIIUTh
PO3YMiHHS KIITHHHOI OCHOBHU Ie(inuTy Opi€HTaIii, 30pOBOi yBaru Ta CIPUHHATTA, IPOTIOHYIOUN PO3POOKY
MOTEHIIHHUX TeParneBTUYHUX 3aX0/liB Ta CTpaTerii MpoQilaKTHKH.

Panime My mpoaeMOHCTpyBaiy, 10 KOPOTKOYACHA TIlTOKCisl BUKJIUKAE 3HAYHUN JTOBrOTPUBAIHI 3CYB B
0ik 30ymxenHs Hevporepenadi mixk ' KC ta meitponamun SSC. Hapasi, MU TOCTIAHIIN TIMOKCisA-1HIyKOBaHY
MOJIYJISILII0 BUBUIBHEHHS IIyTamary B JaHMX CHHAICax Ta MOTEHUiHHY y4yacTe mpoTeinkiHazu C B upomy
nporeci. BHKOpHUCTOBYIOUM METOJA MAapHOTO «IETY-KJIEMIy» Ta IIBUAKY JIOKalbHY cynepdysito, Mu
3apeectpyBanun HM/IA-onocepenkoBany 30ymKyBanbHy Heliponiepenady y KokynsTuBoBanux nmapax ['KC ta
HelipoHiB SSC mIypiB 32 HOPMOKCHYHUX Ta TIMOKCHYHHX YMOB. MiHIaTIOpHY aKTHUBHICTh PEECTPYBAIHU 3
HeiiponiB SSC y HOMiHaNBHO Oe3KalbIlieBOMy po3unHi B mpucyTHocTi 1 MkM TTX, 6e3 nmpecuHanTH4HOI
crumymsnii [KC. 3anyuenicte npoteinkinasu C nepeBipsiiv, BAKOPHCTOBYIOUM CEJIEKTUBHHHN iHTi0ITOD -
xeneputpuH xinopun (ChC, 5 MxM).

Mu npoanamizyBanmu MiHiaTiopary HMJIA-onocepenkoBany akTtuBHICTE y 20 imeHTH]iIKOBaHHX
KOKYJbTHBOBaHHX Mapax. [iMOKcis MpOTAroM 5 XBUIWH 30i1bIIyBaJia YacTOTY BHHUKHEHHS MiHIaTIOPHOI
aKTHBHOCTI Ta IHAYKyBaja MoOsiBY ABOX KBaHTOBUX mofid. I[IpucytHicte ChC mnpotsrom rimokcii He
3arobirana 30UTBIIEHHIO YacTOTH, ajieé 3MEHIIyBaia MOsSBY IBOX KBAaHTOBHX MoAii 3 25 3% mo 6 = 1%.
[IpoBeneHa oifiHka OIHOMiaJIbLHUX TAPaMETPIB BHSBHWJIA, IO CEPEIHS KUIBKICTI CaWTIB BUBIIBHEHHS
30inblyBasiack Ha 78% mpotarom rinokcii Ta nmmre Ha 27% (P < 0,01) mpoTsAroM Timokcii B MPUCYTHOCTI
ChC. Po3mip KBaHTY IIpH IbOMY 3QJIMIIABCS HE3MiHHHUM.

OtpumaHi pe3ynbTaTH CBiJ4aTh, IO KOPOTKOYACHA TiMOKCis TMOTEHI[IOE BHUBUILHEHHS TIyTamary B
cunarncax Mk ['KC ta Heliponamu SSC UIISIXOM NMEBHHX CTPYKTYPHUX 3MiH TpecuHarcy. [Ipu mpomy,
aKTHBHICTh MpOTeiHKIHA3K C YaCTKOBO CIpHUsi€ bOMY €(eKTy, ajie He IIOBHICTIO ONOCEPEAKOBYE HOTO.

Hana poOora BHMKOHaHa 3a MIATPUMKH TpanTy HamionamsHoro ¢oHIy amoCHiIKeHb YKpaiHu
Ne2023.05/0023.
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HYPOXIA-INDUCED MODULATION OF GLUTAMATE RELEASE IN
RETINOCOLLICULAR SYNAPSES AND THE ROLE OF PKC
Dumanska H., Veselovsky N.
Bogomoletz Institute of Physiology of the National Academy of Sciences of Ukraine, Kyiv, Ukraine

The visual system is extremely sensitive to oxygen deprivation due to its high energy demands (Wong-
Rile, 2010). Retinocollicular projections represent the first part of the secondary visual pathway and play an
important role in visual selective attention and subsequent appropriate behavior formation, as they transmit
primary sensory inputs (Brace et al., 2015; Mathis et al., 2015; Jure, 2022). ldentifying mechanisms of
hypoxic injury in the retinocollicular pathway will enhance understanding of the cellular basis of orientation,
visual attention, and perception deficits, offering insights into potential therapeutic interventions and
prevention strategies.

Previously, we have demonstrated that short-term hypoxia induces a significant long-term shift in the
excitatory-inhibitory balance toward excitation in retinocollicular neurotransmission. Here, we explore the
effects of short-term hypoxia on glutamate release in retinocollicular synapses and the potential involvement
of PKC. Using paired patch-clamp and fast local superfusion, we recorded NMDA neurotransmission in
cocultivated pairs of rat retinal ganglion cells (RGCs) and superficial superior colliculus (SSC) neurons
under normoxic and hypoxic conditions. Miniature activity was recorded from SSC neurons in a Ca=-free
solution with 1 uM TTX, without presynaptic stimulation of the RGCs. We tested the involvement of PKC
by adding a potent and selective inhibitor, chelerythrine chloride (ChC, 5 puM).

We analyzed miniature NMDA activity in 20 identified cocultivated pairs. Hypoxia for 5 min increased
the occurrence frequency of miniature NMDA activity and induced the appearance of two gquantal events on
amplitude histograms. The presence of ChC during hypoxia did not prevent frequency increases but reduced
the appearance of two quantal events from 25 £+ 3% to 6 + 1%. Binomial parameter estimates revealed a
significant increase in the number of release sites, with values of 78% and 27% (P < 0.01) during hypoxia
without and with ChC, respectively. The quantal size remained unchanged.

These results indicate that short-term hypoxia potentiates glutamate release in the retinocollicular
synapses by increasing the number of presynaptic release sites. While PKC signaling pathway contributes
partially to this effect, but does not fully account for the effect. These findings shed light on hypoxia-induced
synaptic modulation and the complex role of PKC.

This work was supported by a grant from the National Research Foundation of Ukraine No2023.05/0023.
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OCOBJIMBOCTI NIOCTYPAJIBHOI'O BAJIAHCY Y KBAJII®IKOBAHUX CIIOPTCMEHIB,
[0 CHENIAJIBYIOTHCSA Y BITPHJIBHOMY CIHIOPTI: CHEKTPAJIBHUI AHAJII3
CTABLJIOTPAM
KoJjocosa O.B., CaBuenko K.FO.:,, Pycanosa O.M.:

‘Hayionanvuuil ynisepcumem ¢hizuunoeo euxosauns i cnopmy Yxpainu, Kuis, Yxpaina
Jdncmumym ¢pizionoeii im. O.0. boeomonvys, Kuis, Ykpaina

Postural control plays a crucial role in sailing, where athletes constantly adapt to destabilizing external
factors. This study aimed to analyze stabilograms of qualified sailors using spectral methods to identify
specific adaptations in postural regulation. Twelve athletes were tested under conditions of upright stance
and squatting with eyes open and closed with a Stabilan-01-2 stabilo-analyzer. Both amplitude-velocity
parameters and spectral characteristics of center-of-pressure oscillations were assessed with repeated-
measures ANOVA. Results showed high reliance on proprioception in upright stance and significant changes
in amplitude and spectral indices during squatting. Spectral analysis proved sensitive for detecting postural
control mechanisms and is recommended for sports practice evaluation.

[Moctypanbuuil KOHTpONb HaOyBae OCOONMBOTO 3HAYEHHS Y BITPHWIBHOMY CIIOPTi, /A€ CIIOPTCMEH
MOCTIHHO AJaNTyeThCS 0 BIUIMBY 30BHIIIHIX JeCTa0ili3yBaJbHUX UYWHHHUKIB — 3MiH HAOpsAMKY BITpY,
XUTaHHS SXTH, T1IAPOJUHAMIYHUX HaBaHTaXeHb. Ha BiAMiHY Bij 3araibHUX MOKA3HUKIB IJIOMI 200 TOBXKUHH
cTaburorpaMu, sIKi 3a3BH4Yail BUKOPUCTOBYIOThH MIiJ] 4Yac OIIHKH CTa0lIIOMETPUYHUX JAaHUX, CIEKTPajbHi
XapaKTePUCTUKH [AIOTh 3MOTY BHU3HAYUTH JIOMIHAHTHI MEXaHI3MH pEryismii MOCTypadbHOTO TOHYCY,
BHSIBUTH O3HAKH KOMITEHCATOPHOI aKTUBHOCTI M'sI3iB 200 TpEeMOpYy CTOMIICHHS.

Mertoto poboTu Oyi10 MPOBENEHHS CIIEKTPaIbHOTO aHANI3y CTa0lIorpaM y KBai(hikoBaHHX CIIOPTCMEHIB,
0 CHCMIATI3yIThCS y BITPUIBHOMY CIIOPTi, JJs BHSBICHHS CHeludiku Ta ajantalifHuxX 3MiH Yy
MeXaHi3MaxX ITOCTYPaIbHOTO KOHTPOJIIO.

Y JOCHIKeHHI MOCTYpalbHOrO OajaHCy 3 BHUKOPUCTaHHSIM KOMIT'OTEPHOTO cTabiloaHasizaropa
«Crabinan-01-2» B3sim yvacth 12 kBami()ikOBaHMX CIOPTCMEHIB, IO CIELIAi3yIOThCS Y BITPHIBLHOMY
cnopti, kimac axt Laser (ILCA), 10 gonoBikiB Ta 2 >xiHKH, cepenHiii Bik 17,2+ 1,4 pokis. IIpoBomgmmm
peectparito pyxy ueHTtpy tucky crtom (L[TC) i3 posmmomeHnMH Ta 3allTIONIEHMMHA OYMMa B JIBOX
MOJIOKEHHAX Tija: MpsiMa BEPTUKAJIbHA CTiHKa, 3 IHUPOKOK 0a300 OMOpPHU, CTOMM MapalielIbHO; MPHUCIK i3
HIMPOKOI0 0a3010 OMOpH, CTETHA MapajiebHO MiJUI03i, BEpXHi KiHIIBKH MPOCTATHYTI Brepen. Buznauyamu
cTabiIOMeTpPUYHI MOKAa3HUKH JBOX KAaTETOpil: aMILTITYyTHO-IIBUAKICHI (TUIomia cTtabimorpaMu, po3Kdf Y
(dpoHTaNbHIN Ta cariTanbHii MUIOMKHAX, BUAKICTE pyxy LITC) Ta ciekTpaibHi XapaKTepUCTUKU KOJIMBaHb
HTC (wacToTH Ta aMIUIITyJ¥ TPbOX HAWOUTBIIMX MIKiB CIEKTPalIbHOI MOTYXKHOCTI; YacToTa MpaBoi Mexi
JianasoHy, B SIKOMY 3HaXoAuTbcss 60% CreKTpaabHOI MOTY)KHOCTI; BIJHOCHA CHEKTpalbHA HOTYXHICTH B
gactotHux pmiamazoHax 0-0.2 I'm, 0.2-2 I'm, 2-6 I'm). Cratuctuuny oOpoOKy OTpHMaHHMX pE3yJbTaTiB
MpoBOAMIN 3a gonomororo nporpamu IBM SPSS Statistics, Bepcist 23.0. JIis OIIHKK 3aJI€KHOCTI TIEBHOT
BEeIIMYMHU BiJl 30pOBOi JIETpHBAIli Ta TOJOXKEHHA Tijla Ha IUIAaTGOpMi TMPOBOIMIN JTBO(PAKTOPHHMA
TUCTIEPCIHMIA aHaNi3 3 MOBTOPIOBAHMMHY BHMipIOBaHHSAMU. {715 OLIHKH MMOMApHUX BiIMIHHOCTEH CepemHix
3HaYeHb BUKOPHCTOBYBajaM posthoc aHamgi3 3 BUKOpHCTaHHSAM TmonpaBku boHpepponi. 3a piBeHb
CTaTUCTUYHOI 3HauyIIocTi npuiimManu p < 0,05.

BusiBneno, mo B yMOBax BEpPTHKAIBHOI CTIHKM HE CIOCTEPIrajocsi CTAaTHCTUYHO 3HAYYLIOTO BIUIMBY
30pOBOT JIeTIpHBallii Ha CHEKTPaIbHI Ta aMIUTITYTHO-IIBUAKICHI CTa0lIOMETPUYHI MOKa3HUKH, 10 CBITYUThH
PO BHUCOKHH piBEHb CEHCOMOTOPHOI ajamnTallii Ta MEepeBaXHYy pOJIb TMPOIPIONENTUBHOI CHUCTEMH Y
MOCTYPaJIbHOMY KOHTPOJIi CIIOPTCMEHIB-BITPHIBHUKIB. 3 YCKJIaIHEHHSM YMOB IiATPUMAaHHS PiBHOBaru, a
caMme IIiJ{ Yac TpPHCIAy B TOPIBHSHHI 3 BEPTHKAIHHOK CTIHKOIO, CIIOCTEpITaiCcs 3HAYYINI 3MIHH SK
aMILTITY/THO-IIBUJIKICHAX TIOKa3HUKIB, 30KpeMa 30UIbIICHHS TUIONI CTa0lIorpaMu, po3Kuay Ta IIBUIKOCTI
HTC, Tak i cneKTpajJbHUX MOKA3HUKIB — 301IbIICHHS aMIUTITY MiKiB CIIEKTPaIbHOI MOTYKHOCTI, IPH LIBOMY
BiIOYBCSI MEPepO3NONiT YacTOT MOCTypajJbHUX KOJHMBAHb: 3HAUYEHHS NPaBOi MEXi Jiama3oHy, B SIKOMY
3HaxoauThcst 60% TOTY)KHOCTI, HE 3MIHMJIOCH Il MEIioJaTepalbHUX KOJMBaHb, OJHAK 3HAYYIIEC
301IBIIMIIOCH (ITPHOJIM3HO B JiBa pa3u) JJIs aHTEPOIIOCTEPIOPHUX, IS SIKUX 3POCIia 1 BiIHOCHA CIIEKTpalibHA
MOTYXKHICTh B 4acTOTHOMY Jiama3oHi 2-6 I'u, ToOTO BimOymocs 3MilIeHHS 4acTOT aHTEPOIIOCTEPiOPHHUX
KOJIMBaHb B OIK BHCOKOYAaCTOTHOIO Jiala30Hy, M0 MOXE CBIQYATH IPO aKTHBI3al[ll0 MIBUIAKHX
KOPUTYBJILHUX PYXIiB Yy cariTajabHil TIONIHHI.

JocnipkeHHsT  CHEKTpaJibHUX  Ta  aMIUNTYIHO-IIBHAKICHMX  XapakTepUCTUK  cradiiorpam y
KBaJIi(piKOBAaHUX CIIOPTCMEHIB O3BOJMJIO BHUSBHTH CIELU(]IKY MOCTYpaIbHOTO KOHTPONIIO y BITPUIBHOMY
crnopti. CriekTpajbHUAN aHalli3 cTadilorpaM peKOMEH/IOBAHO BUKOPUCTOBYBATH SIK YyTIMBUN METOJ| OIiHKH
HEHpOM’SI30BOT PETYIISAIIIT MOCTYpaTbHOTO OaNaHCy Y CIIOPTUBHIN MPAKTHIIL.
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BILIMB BEKYPOHIIO BPOMIJITY HA BUCOKOITPOBIJIHI KATIOHHI KAHAJIU SIIEPHOI
MEMBPAHU HEMPOHIB ITYPKIHBE MO30OYKA
Kotuk O.A., Haaroka C.O., [Ipouenko K.M., Kotasiposa A.b., Mapuenko C.M.E
Tuemumym izionoeii im. O.0. bocomonvys, Kuis, Yxpaina

This study investigated the effect of vecuronium bromide on LCC-channel electrophysiology, focusing on
current amplitude and open probability (P,). The recording of currents through LCC-channels was
performed using the patch-clamp technique in an inside-out configuration and the potential clamp mode. We
found that vecuronium reduced the amplitude of currents through LCC-channels at both negative and
positive potentials by approximately 40-50% from control values, and caused channel flickering in some
recordings. At the same time, the Po value did not show any significant changes.

Bucoxonposinni karionni kanamu (LCC) € omHuMHM 3 HaWNOMIMPEHIMIMX 1OHHUX KaHATIB SAEpPHOT
MeMOpaHu. IM mpuTamMaHHI BHCOKA MPOBIAHICTH, MOTEHIUAN3ANEKHICTh, MOBiITbHA KiHETUKA Ta
CEJICKTUBHICTh JO OAHOBAJICHTHUX KaTiOHIB 3a HEMPOHUKHOCTI s aBoBasieHTHHX ioHIB (Fedorenko &
Marchenko, 2014). Bognouac MexaHi3MH iXHbOI (hapMaKoJOTiUyHOI MOIYJILI] JIMIIAIOTHCS HENOCTATHBO
3’sicoBaHUMH. ToMy MeTa poOOTH — OLIHWTH BIUIMB BEKYPOHilO Opominy Ha enekTpodizioioriui
xapakrepuctuku LCC-kaHamiB.

sEkcriepuMenTH TipoBOIMIIA HA caMIIX HIypiB JiHii Wistar Bikom 3—4 TikHI. MeToanka rpyHTyBajlacs
Ha MiIxojax, onucanux y npamsx Marchenko Tta cniBaBTopiB (Marchenko et al., 2005; O. Fedorenko et al.,
2010), 3 momudikamissmu (Nadtoka et al., 2025). Peectparito ctpymiB depe3 LCC-kaHanu 3miicHIOBaIH
MetosioM patch-clamp y kouirypamii inside-out y pexxumi ¢ikcamii nmoteHriany. Bexyporiro Opomin y
koHneHrpaiisx 0,05 mmons/n, 0,1 MMoins/n, 0,2 MMoms/n, 0,5 MMOAB/T Ta 1 MMOJIB/JI TOJAaBATH NUIIXOM
npoTtouHoi arutikamii. OOpoOKy OTpHMaHHMX JaHWX MPOBOJMIN 3 BUKOpUCTaHHAM mporpam Clampfit 10.7
(Axon Instruments, CIIIA) Ta OriginPro 2018 (OriginLab Corporation, CIIIA). OcHOBHUMH OIliHIOBaHUMH
napameTpamu Oyii HMOBIpHICT TIepeOyBaHHs KaHaIiB y BiikputoMy ctaHi (P,) Ta aMInIiTya CTpyMY Kpi3b
HUX. J{JIs1 CTAaTUCTUYHOT OLIHKM Pi3HUIB MK TPYIIAMH 3aCTOCOBYBAJH t-KpuTepiit CThIOJeHTa, TPH 3HAYECHH1
P < 0,05 pi3HuIlro BBaXKalu CTAaTUCTHYHO JOCTOBIPHOIO.

VY xonTponsHuX ymMoBax LCC-kaHaM JEeMOHCTPYBAIN PETYJSPHY aKTHBHICTP i3 UITKHUMH MEPEXiTHUMA
CTaHAMM BIJKPUTTS Ta 3aKPUTTS 1 BUPAKCHOI 3aJICKHICTIO BiJ MPHUKIAIECHOrO IOTCHIIATY, IO
Y3TOJUKYETBCS 3 TIONEPEAHBO ONMCAHMMHU BIIACTUBOCTSAMHM LWX KaHaliB. [liciast mogaBaHHS BEKYPOHIH
Oopominy (1 MMONB/T) croCTepiraiy MOMITHE 3HIDKEHHS aMIUTTyan cTpyMiB kpizb LCC-kaHamm y BChOMY
niamazoHi moreHmianie. Tak, mpu noreHmiani -60 MB 3HMWKEHHST aMIUTITy i CTpyMy cTaHoBHIIO 50% (***),
npu -40 MB Ha 41% (*¥**), npu +40 MB na 18% (***), a npu notenmiam +60 MB Ha 13% (**). MiniMaibHa
iHTi0OyBallbHA KOHIIEHTpAalis cTaHoBwia 0,2 MMOJIB/I, BUKIMKAIOYH 3MEHIIEHHS I[hOTo mapaMerpy Ha 4%
(**). 3nauenns P, cranoBumm 0,3-0,4 mpu HeratuBHUX moTeHIianax i gocsramu 0,9-1,0 mpu Mo3UTHBHUX
MOTEHIlaNax sIK Yy KOHTPOJIi, TaK 1 MiJ| BIJIMBOM BEKYpOHit0. Takoxk Mia Ji€l0 JOCHiKyBaHOI PEeYOBUHH
BUHUWKAJIO SIBUIE MUTOTIHHS KaHAIIB, IO BUSBIBLIIOCA Yy MIBHIKHX MEpeXojaxX KaHaNlB MiX 3aKpUTHM i
BIJIKpUTHM CTaHaMH, 0COONMBO BHpasHe Npu noteHmiani +40 mMB. Bcei onucani edbektn Oyiau 000pOTHUMH,
Ta BUMIPIOBaHI NapaMeTpy MOBEPTAIMCSA J0 BUXIJHUX 3HAUEHb IICJs 3aMIHM PO3YMHY BEKYPOHiH Opomimy
Ha KOHTPOJIbHUI PO3YHH.

Ha miacraBi oTpuMaHUX pe3ynabTaTiB MOXHa 3pOOMTH BUCHOBOK, IO BEKYPOHIIO OpOMIJl 3HHUXKYE
ammutityny crpymiB uepe3 LCC-kananu 0e3 3minu Po, 1110 Bka3ye Ha HOro MOKJIMBUE BIUIMB HA MPOBIIHICThH
MOpH KaHaTy, ajle He Ha MEXaHi3M HOro akTHBallii. SHMKEHHSI TIPOBiTHOCTI MOPH MOXe OYTH 3yMOBIEHE il
MEeXaHIYHUM OJIOKYBaHHSM, IO € MPUTAMAHHUM JIJIsl PEYOBHH, SKi 3yMOBIIIOIOTH MUTOTiHHS KaHAIIB.
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FE3O0:s NANOPARTICLES AS MODULATORS OF SMOOTH MUSCLE CONTRACTIONS IN
THE STOMACH AND AORTA OF RATS
Podhayetska Y.Y.%, Zhyshkevych K. O.1, Kolotilov S. V.2, Ivanytsya M. O.24 Doronina D. C.?%,
Velbovets A. R.4 Chunikhin O. Y .3, Voyteshenko 1. S.}, Tsymbalyuk O.V.!
! Taras Shevchenko National University of Kyiv,
2 L.V. Pisarzhevsky Institute of Physical Chemistry, the NAS of Ukraine,
% 0.V. Palladin Institute of Biochemistry, the NAS of Ukraine,
* Enamine Ltd.

Modern theranostics considers supermagnetic iron oxide nanoparticles to be an extremely promising basis
for the creation of diagnostic and therapeutic agents, in particular for MRI contrast enhancement and the
precise destruction of malignant neoplasms using photodynamic therapy. However, due to their surface
properties, these nanoparticles are not completely neutral with regard to the functions of the central nervous
system and visceral organs. The aim of our study was to elucidate the patterns and mechanisms of the in
vitro effect of Fe3O4 nanoparticles on the functional activity of the circular smooth muscles of the stomach
and preparations of rat aortic rings.

The experiments used an aqueous suspension of Fe3O4 nanoparticles with the addition of DMSO (the
concentration of nanoparticles in the stock solution was 10 mg/L and DMSO was 1%). The study was
conducted on Wistar rats. The contractile activity of smooth muscle preparations (circular smooth muscles of
the antrum and rings of the thoracic aorta) was studied tensometrically in isometric mode. Contractions of
the antrum were induced by the application of high-potassium solution (80 mM), acetylcholine (10° M), and
nicotine (10“ M), and in the case of the aorta, by high-potassium solution (80 mM) and epinephrine (10
M). The contractions were analyzed using mechanokinetic analysis methods. Results. It has been established
that Fe;O4 nanoparticles modulate spontaneous and evoked contractions of smooth muscles of the antrum
and aortic rings. Thus, preincubation of antrum and aorta preparations with FesOs nanoparticles
(concentration 10* mg/ml, preincubation duration 30 min) causes activation of contractions evoked by the
application of a high-potassium solution (Fig. 1).

nano-Fe,O,

f, mMN —— Control f, mN
54 54

4 44

Fig. 1 Typical reductions in aortic ring preparations
upon activation with high-potassium solution (80
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| nanoparticle suspension (concentration 10“ mg/mL,
' preincubation duration 30 min).
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Against the background of FesO, nanoparticles, reversible activation of spontaneous contractions of
antrum preparations is observed, with an increase in force, time, and impulse parameters. FesO,
nanoparticles also caused a significant enhancement of acetylcholine-activated contractions of the antrum
(Fig. 2). However, under the action of FesO4 nanoparticles, epinephrine-induced contractions of the aortic
rings and nicotine-activated contractions of antrum preparations were significantly reduced.

f, mN f, mN
Control

nano-Fe;O,

20 20

Fig. 2 Typical contractions of the circular smooth

7 b muscles of the antrum induced by acetylcholine (10
L M) in the control and under the action of a
1 suspension of Fes0s nanoparticles (10% mg/mL,

preincubation duration 30 min).

] 1 2 :Ijtr min o 1 2 ::‘t. min

The main mechanisms of modulation of smooth muscle contractions by FesO. nanoparticles are likely to
be the activation of voltage-gated Ca?* ion influx into myocytes and the chelating of catecholamines
(epinephrine) and nicotine by these nanoparticles.
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LARGE LANGUAGE MODEL-DRIVEN IDENTIFICATION OF BIOLOGICALLY RELEVANT
PROTEIN BINDING POCKETS TO ACCELERATE DRUG DISCOVERY
Stratiichuk R., Zholos A.
Educational and Scientific Center "Institute of Biology and Medicine" of Taras Shevchenko National
University of Kyiv, Kyiv, Ukraine

Protein binding pockets — regions on a protein surface where ligands can bind — play a critical role in
biological processes and are essential for understanding protein function. Accurate identification of these
sites is crucial for the development of new drugs (Le Guilloux, V., 2009; Ghersi, D., 2009). Numerous
computational methods have been developed for pocket prediction. Geometry-based algorithms (e.g.,
Fpocket) detect cavities or clefts in protein structures, while energy-based approaches such as SITEHOUND
map energetically favourable binding regions. More recently, machine-learning and deep-learning methods
such as DeepSite and DeepPocket combine geometric, physicochemical, and evolutionary features to
improve prediction accuracy (Jiménez, J., 2017). Despite these advances, most methods tend to predict
numerous potential pockets — many more than are functionally relevant. Automated pocket finders often
return overlapping or redundant cavities, making it unclear which predicted site corresponds to the true
ligand-binding site (Stratiichuk, R., 2025). Identifying the real binding pockets among many candidates
typically requires extensive manual curation of literature and structural data — a time-consuming and error-
prone process.

To overcome these limitations, a hybrid large language model (LLM)-assisted pipeline was developed,
combining traditional geometric pocket detection with automated literature analysis (Fig. 1).

Figure 1. Workflow of the LLM-
assisted binding pocket detection
pipeline integrating literature-based
and geometry-based analysis.

meuTs POCKET PREDICTION PREPROCESSING FIBTLINE ouTeuT

First, the Fpocket algorithm generates multiple pocket candidates from a given protein structure. In
parallel, an LLM is prompted to extract experimentally confirmed binding residues from full-text research
papers describing the target protein. A benchmark dataset of 10 diverse proteins (e.g., GABA receptor,
Navl.7) was curated to evaluate the LLM’s ability to identify residues that compose ligand-binding sites.
The residues extracted by the LLM are mapped onto the protein’s 3D structure and used to filter Fpocket’s
predicted pockets, retaining only those consistent with literature evidence. Finally, a refinement step merges
overlapping pockets and ensures consistency between the described residue sets and structural pocket
coordinates (Stratiichuk, R., 2025).

The LLM-assisted pipeline effectively identified true binding pockets with high accuracy, significantly
reducing the need for manual curation. After prompt optimization and refinement, the system correctly
extracted known binding-site residues and filtered pocket predictions accordingly, leading to final pocket
selections matching experimentally confirmed sites in most cases. Some irrelevant papers still passed the
filtering step, and the LLM required careful prompting to exclude non-ligand binding interfaces such as
protein—protein or nucleic-acid interaction sites. Nevertheless, the approach proved valuable in automatically
reconciling computational predictions with complex biological literature. By integrating geometric detection
with LLM-based evidence extraction, this hybrid method automates the most laborious aspects of binding-
site validation, streamlining drug-discovery workflows. While expert oversight remains important for edge
cases, leveraging LLMs for literature-driven pocket prioritization represents a significant step toward
efficient, semi-automated identification of biologically relevant binding sites.
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T'CTEPE3UCHI EGEKTU B MOTOPHOMY KOHTPOJII HA NPUKJIAII MOIYJIALIL H-
PE®JIEKCY M’A3IB JIUTKHU JIIOJUHUA B YMOBAX PYXY HUKHbOI KIHI[IBKU
Ilviyes JI.1.2, KosiocoBa O.B.:

Jnemumym ¢hizionoeii im. O.0. Bozomonvys, Kuis, Yxpaina
:Hayionanvuuil yHieepcumem ¢hizuunoeo euxosauts i cnopmy Yxpainu, Kuis, Yxpaina

This study investigates hysteresis effects in motor control through modulation of the H-reflex in human
calf muscles during lower limb movement. Nine healthy participants performed passive and active (plantar
and dorsiflexion) knee flexion-extension movements while H-reflexes of the m. soleus, m. gastrocnemius
lateralis, and m. gastrocnemius medialis were recorded. The amplitude of the H-reflex was higher during
knee extension than flexion at identical joint angles, demonstrating clear hysteresis effects. These findings
highlight nonlinear features of spinal reflex modulation and may enhance understanding of adaptive
mechanisms in neuromuscular control and rehabilitation after injury.

MortopHuii KOHTpPONs 3a0e3leduye y3TrO/KEHY B3a€EMOMII0 IEHTpalbHOI Ta TepuepudHOi HEPBOBOI
CHCTEMH, 10 JI03BOJISIE TOYHO PETYIIOBATH CHIY M’S31B, INBUAKICTH 1 KOOpAWHALIIO pyXiB. BaxxiuBy ponb y
IILOMY BiJIirpae ClUHANbHA pedICKTOPHA aKTHBHICTB, siKa BioOpaXkae cTaH 30Yy/UIMBOCTI MOTOHEHPOHIB i
e(eKTUBHICTh CEHCOMOTOPHOI iHTerpaii. OcTaHHi TOCIIHPKEHHS B TaTy3i MOTOPHOTO KOHTPOITIO BUMIILTH 32
MeXI TPaIuIiiHUX JHIMHAX MOJEeINel, 3BepTal0ounCh M0 HENiHIHHOI AMHAMIKHA Ta PO3TIISJAI0Yd HEPBOBO-
M’SI30By CHCTEMY SIK CKJaJHy Ta CaMOOpraHi3oBaHy. M’s30BHil TicTepe3uc € KIIOYOBHUM HENiHIHHUM
SBUILEM Y MOTOPHOMY KOHTPOJIi, TIPH SKOMY CHJIa, II0 PO3BHBAETHCS M S30M, 3JICXKHUTh HE JIUIIE BiJ HOTO0
MMOTOYHOI JJOBKWHU Ta PiBHS aKTUBAIlil, ae i Bijg icTopii 1oro CKOpOYeHb; 32 OJHAKOBUX CHIIM T4 JOBXKUHU
piBeHb aKTHBallii M’s3a, IO OI[HIOETbCA 3a jgonomorord EMIT, Oyzae pi3HMM 3ajie)kKHO BiJ TOTO,
CKOPOYYETHCS M’SI3 UM PO3TATYETHCs. ByJo moka3aHo, IO TICTEPE3UC € BIACTHBICTIO, CHEIU(BIYHON IS
KOXXHOTO M’si3a Tyiry0a, 1 MoXe 3MIHIOBATHCS 3aJIe)KHO BiJI TOYATKOBOTO MOJIOKEHHS PYXY.

MeTtorw pobotu Oyno BUsBICHHS €()EKTiB M’S30BOTO TiCTEPE3UCY, IO BUHUKAIOTH ITJI Yac IHUKJIIYHUX
PYXiB 3TMHaHHS-PO3THHAHHS B KOJIHHOMY CyTJIo0i JIIOJMHM 32 YMOB MACHBHOIO PyXy Ta Mijl Yyac aKTHBHOT
TUTAHTApHOI Ta Op3aibHOI duiekcii 3a 3MiHamu aMmIutiTy i H-pediexcy m’s13iB TUTKH.

Y nmocmimpKeHHI B3SUIM y4acTh JAEB’ATh 3I0POBHX 0ci® 0e3 mopymieHh HEPBOBO-M S30BOi cucTteMu (6
4ooBikiB 1 3 kiHKM, cepenmHiii Bik 23,6+4,6 pokiB). H-pediaekcomerpiro M’s3iB JHUTKH, a came:
kambamnomoaionoro (M. soleus), marepansuoi (M. gastrocnemius lateralis) Ta memiamsHOi (M. gastrocnemius
medialiS) rosl0BOK JUTKOBOrO M’si3a MPOBOAMINA 3 BHKOPHCTAHHIM EIIEKTPOMIOrpadidHOro CTUMYIISATOpA
A365 (World Precision Instruments, Inc.), cuctemu GiomincumorauiB AC-916 (CWE, Inc., USA), npucrtporo
BBesicHHs-BuBeieHHs: CED 1401plus i nporpamu Spike2 (Cambridge Electronic Design Limited, UK).
Crona yyacHMKa, IIO CHJIB Ha CTLIBII, HACUBHO pyXajacs 3a JIOMIOMOTOK POOOTH30BaHO-MEXaTPOHHOTO
MIPUCTPOIO 31 CTANOI0 MBUAKICTIO 1 cM/c y mianmazoni Big 120° qo 70° kyTa y KOTIHHOMY CYTJI001 (3riHAHHS
KIiHIIIBKHX), & TIOTIM y IPOTHJIC)KHOMY HAIIPSIMKY (PO3THHAHHS KiHI[IBKH).

AHaui3 pe3ynbTariB 1MoKasas, o amiutityna H-pednexcy mM’s13iB TuTKH Oyiia BHIOKO MPH OUTBIIOMY KYTi
B KOJIHHOMY CYTJIO0i Ta BUIIOK y CTaHi CIIOKOIO/TUTAHTApHOI (Iiekcii, HiXK Ml Yac PO3BUTKY 3YCHILIS IS
BUKOHAHHS JIOp3abHOI Quiekcii. Taki pe3ynbTaTH LIIKOM Y3TO/DKYIOTBCS 3 JaHWMH, OTPUMAaHUMH HaMH
IIOI0 aHAIOTIYHUX BiJMiHHOCTeW ammuliTyn H-peduiekcy 3a yMOB CTaTHYHOTO TOJIOKEHHS KIHIIBKH 1
MOXYTb OYyTH HAaCJiJIKOM TNPECHHANTHYHOIO TajbMyBaHHsA la TepMiHaJell NpH IOMOBXKEHHI M’s3iB Ta
PELMIIPOKHOTO TalbMyBaHHSI. B  yMoBax pyxXy MNpOJeMOHCTPOBAaHO HASBHICTb BUPXKEHOIO eQeKTy
ricrepesucy: ammiityaa H-pediekcy m.soleus, m.gastrocnemius lateralis ta m.gastrocnemius medialis mpu
OJTHAKOBOMY KYTi, aje MiJ 4ac pyXy B NPOTHUJIKHUX HAmpsMKax, Oyna Oinbmioro y ¢asi po3rnHaHHS B
KOJIIHHOMY CyTJ1001 HOPiBHSHO 31 3ruHaHH;IM. CriocTepiraaucs ABa TUIH TiCTEPE3UCHUX TETENIb — B YMOBax
0e3 M’SI30BOT0 3yCHILIsA (TIETJISl «3aKPUTOTO THITY», 3 MOBEPHEHHSIM 3HAYCHb aMILIITYAM 10 BUXIJHUX B KIHIII
LUKy 3TUHAHHSI-PO3TMHAHHSA) 1 3a yYMOB M’SI30BOTO 3yCHJUIS, 30KpeMa IUIaHTapHOi Quekcii (mets
«BIIKPHUTOTO TUILY», 13 30€pPEeKEHHAM Pi3HHILI aMIUTITYJ] IPOTATOM BChOI'O PyXOBOro ukiy). Lle moxe Oytn
HACJIIJIKOM Pi3HOI MPHUPOIX TICTEPE3UCY: IMOB’SI3aHOI MEPEBAKHO 3 B’SI3KOCIACTUUHHUMH BIIACTHBOCTSIMH
M’SI31B TP TIACMBHUX pyXaX, OJHAK B YMOBaxX PO3BUTKY 3yCWIIIS — JIOJJATKOBO 3 SIBHIEM, BiJJOMUM SIK
3aJIMIIKOBE MoJermenHs po3BuTky cuiam (residual force enhancement) npu ekcleHTPUYHOMY CKOPOYCHHI,
0 MOXE TMPHU3BOJUTU JO 30UIbIIEHHS amInnitynd H-peduiekcy BHacHigok BHINOI akTuBamii M’si3iB (i
30y/UIMBOCTI MOTOHEHPOHIB) MPU PO3THHAHHI B KOJIHHOMY CYTJI00i B MOPIBHSHHI 31 3rHHAHHSM, K€ MOYKHA
pO3TNIAgaTH SK EKCHEHTPHUYHE CKOPOYEHHS TPUIOJIOBOTO M’si3a yepe3 HOro IOJOBXKEHHA MOpsA 3
HaBaHTAXXEHHSM.

Takum uymHOM, pe3ynbraTd moao Moxywsiiii H-pednekcy mim 4yac BUKOHaHHsS PyXiB MOXYTb OyTH
e¢(EeKTUBHO BHMKOPHUCTaHI IS aHali3y PI3HUX AacCHeKTIB MOTOPHOTO KOHTPOJIIO Ta JUIsl OI[IHIOBAHHS
ajanTauiiHUX 3MiH y HEpPBOBO-M S130Bill cucteMi npH (Hi3MYHOMY HaBaHTaKEHHI 200 MiCis TpaBMYBaHHS.
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GASOTRANSMITTERS IN CARDIOPROTECTION
Beschasnyi S.P.2? Hasiuk O.M.!
YInstitute of Pharmacology and Toxicology, National Academy of Medical Sciences, Kyiv
2Kherson State University, Kherson

Gasotransmitters—small gaseous molecules such as nitric oxide (NO), carbon monoxide (CO), and
hydrogen sulfide (H.S)—have emerged as crucial mediators of cardiovascular physiology. These
endogenously produced compounds freely diffuse through biological membranes and modulate cellular
functions via redox-sensitive and post-translational mechanisms. In recent years, additional candidates
including sulfur dioxide (SO.), methane (CH.), ammonia (NH:), and acetaldehyde (CHsCHO) have been
proposed as new members of the gasotransmitter family, expanding the understanding of gaseous signaling
in the heart and vasculature (Pagliaro, P., 2024).

NO, synthesized by nitric oxide synthases, exerts vasodilatory, anti-platelet, and anti-inflammatory effects
through activation of soluble guanylate cyclase (SGC) and cyclic GMP-dependent protein kinase (PKG). It
also contributes to ischemic preconditioning by reducing mitochondrial reactive oxygen species (ROS)
generation and limiting apoptosis. CO, produced during heme degradation by heme oxygenase (HO-1/2),
shares similar signaling routes but uniquely modulates mitochondrial respiration and calcium homeostasis.
Both NO and CO are potent mediators of cytoprotection during ischemia-reperfusion injury.

Hydrogen sulfide (H.S), generated by cystathionine y-lyase (CSE) and related enzymes, represents the
third major gasotransmitter with strong cardioprotective potential. H.S activates K_ATP channels, preserves
mitochondrial function, and enhances antioxidant defense systems. Experimental studies have shown that
administration of H.S donors, such as NaHS or GYY4137, significantly reduces infarct size and improves
post-ischemic cardiac recovery (Munteanu, C., 2025).

Newly recognized gasotransmitters further enrich this regulatory network. Sulfur dioxide (SO:) has
demonstrated vasodilatory and antioxidant properties in low concentrations. Methane (CH4), once considered
biologically inert, has shown anti-inflammatory and membrane-stabilizing effects in ischemic myocardium.
Ammonia (NHs) and acetaldehyde (CHsCHO), traditionally viewed as toxic metabolites, may act as
modulators of vascular tone and redox balance when maintained at physiological levels. Together, these
gaseous mediators form a complex signaling system that fine-tunes cardiovascular homeostasis.

Mechanistically, gasotransmitters contribute to cardioprotection by maintaining mitochondrial integrity,
inhibiting the opening of the mitochondrial permeability transition pore, activating pro-survival kinases, and
suppressing inflammatory responses. They also enhance endothelial nitric oxide bioavailability and reduce
oxidative stress, thereby improving coronary perfusion and tissue oxygenation. Pharmacological activation
of these pathways—through enzyme inducers or controlled-release donors such as CORM-2 or hybrid
NO/H-S drugs—offers promising therapeutic strategies for ischemic heart disease and heart failure (Pinto, R.
V., 2025).

In summary, gasotransmitters represent a unified network of endogenously produced signaling molecules
that orchestrate cardioprotective mechanisms at molecular, cellular, and organ levels. Future studies aimed at
elucidating the interplay between classical and emerging gasotransmitters may pave the way for novel
pharmacological interventions in cardiovascular medicine.
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GOLD NANOPARTICLES EFFECT ON OVARIAN FOLLICULAR CELLS
Vynohradova-Anyk 0.0., Tarasova K.V.}, Sribna VV.0.2,
Motorna N.V.1, Karvatsky .M.}, Blashkiv T.V.2
'Bogomolets National Medical University, Kyiv, Ukraine
2Bogomoletz Institute of Physiology, NASciences of Ukraine, Kyiv, Ukraine

Gold nanoparticles (AuNPs) have attracted considerable attention for their applications in science and
industry. However, the potential adverse effects of such particles on female fertility continue to be actively
studied. Ovarian follicular cells (OFCs) are associated with steroidogenesis and ovarian function in women.

We assume it is likely that AuNPs accumulate in the ovaries of humans or animals as a result of
unintentional occupational and/or environmental exposure to AuNPs and potentially have endocrine-
disrupting effects that may ultimately affect female fertility.

The aim is to assess the effect of different concentrations of gold nanoparticles on ovarian follicular cells
in mice, which has not been studied before.

Methods. The work was performed using female Alba mice weighing 18-20 g.

Apoptotic and necrotic cell death was assessed by morphological features using in vivo double staining
with fluorescent nucleic acid dyes Hoechst 33342 and propidium iodide), as well as Monodansyl cadaverin
(0.05 mM) for autophagy. After OFCs isolation, their morphological assessment was performed using the
routine method of trypan blue dye exclusion (0.2% solution in 0.9% NaCl). Morphological studies were
performed using a Lumam I-1 fluorescent microscope with a x85 water-immersion objective. A video system
for transferring images from the microscope to a computer was used. The relative number of live and
apoptotic cells, as well as cells with signs of necrosis in samples of > 400 cells, was determined in (%).

Substances used: Polymer matrix. A branched copolymer obtained by grafting polyacrylamide (PAA)
chains onto a dextran (Mw=7x10% gxmol™?) base using the cerium ion reduction initiation method was used
as a nanocarrier. The sizes of both types of macromolecules are 70-80 nm. Characteristics of gold
nanosystems (D-PAA(PE)/AuUNPs) contain AuNPs with a size of 2-11 nm and have a spherical shape; at
concentrations of 0.10 uM, 1.00 uM and 10.00 puM (in vitro).

Gold nanoparticles (AuNPs): ALDRICH, 741957-25 ML lot#MKCJ0894, 10 nm, stabilized suspension in
citrate buffer, PCode 410639654 MW.196.97 g/mol at concentrations of 1.00 uM and 10.00 uM (in vitro).

Statistical data processing. Data were checked for normality of distribution using the Kolmogorov-
Smirnov test. Statistical processing of the results was performed using the Student's t-test using the
GraphPadPrismversion 5.1 program. The results were expressed as M+SD (mean + standard deviation),
p<0.05 was considered statistically significant, n - the number of independent repetitions.

Results. No changes were found in the number of live, apoptotic and necrotic OFCs under conditions of
incubation (1 h) with D-PAA(PE)/AuNPs, respectively (0.10 uM, 1.0 uM, 10.0 uM).

A decrease in the number of live and a 2.84-fold increase in apoptotic, 2.75-fold necrotic, and 2.1-fold
increase in autophagic OFCs were found under conditions of incubation with AuNPs (ALDRICH) (10.0
uM).

For further experiments, it is advisable to try to use D-PAA(PE)/AuNPs at a concentration of 100 uM and
AuNPs (ALDRICH) at a concentration of 10 uM.

Conclusion. As our understanding of the pharmacokinetics and pharmacodynamics of nanoparticles, as
well as their precise mechanism of action, continues to evolve, it is possible that gold nanoparticle-based
therapies will be proposed, taking into account the response to treatment with them. However, this may lead
to further challenges, as well as new opportunities, for the development of combination therapies aimed at
enhancing the efficacy of nanoparticle-based therapies, including the multifunctionality of individual
nanoparticles, in particular gold. Therefore, such research needs to be continued.
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COJIbOBHUM HIKOTHUH I OPTAHI3M: AKTYAJIBHI MIATAHHSA JOCJIIIKEHHS
T'onosko M. 10., Ilimcka O. 1.
Yxpaincoxuii 0deporcasruii ynisepcumem imeni Muxaiina J{pacomanosa, Kuis, Yxpaina

Salt nicotine (SN) in e-cigarettes is a highly bioavailable psychoactive agent rapidly driving nicotine
dependence via the CNS reward system. SN exerts significant systemic toxicity, including cardiovascular and
respiratory damage, immune suppression, and hepatic oxidative stress. Due to its high prevalence among
youth and documented multiorgan effects, comprehensive molecular and population-level research is
urgently required to fully define its health risks.

Y XXI cromiTTi riobaipHa TIOTIOHOBA 1HAYCTPIs MEPEKUBAE PaIUKaIbHY TpaHc(opMarlliro, 00yMOBICHY
MOIIUPEHHSM aJIbTEPHATUBHUX CIIOCOOIB BXKHMBAaHHSA HIKOTHHY. OJHUM 13 HAWITOMITHIIIUX 1I HOBOBBEICHB
€ BUKOPUCTaHHS conboBoro HikoTHH (CH) y y piauHax muist eneKTpoHHUX curapet (Beiimis). Ha BiaMiny Bix
TPaAULIHHOTO — BUTBHOTO — HIKOTHHY, SKHHA MICTUTHCS y 3BHYAHUX TIOTIOHOBHX BHpPO0ax, COIbOBA
(dbopMa € OUTbI CTAOIBHOIO, M SIKOK IS THTAJIAII Ta Ma€ MiJBUIICHY Oi0AO0CTYIHICTh. 3TIHO 3 Pe3yiib-
tatamu nociimkenass ESPAD (European School Survey Project on Alcohol and Other Drugs, 2023),
npubnuzHo 21% migiTkiB BikoM 15-16 pokiB xoua 6 pa3 mpoOyBanu €NEKTPOHHI CUrapeTH, a B AEIKHX
KpaiHax nell mokasHuk nepesumrye 30%. B VYkpaini mpoOnema HaOupae oOepriB. 3a pesyibTaramu
onutyBanus U-Report (2023), 36% mignitkiB Bikom 14—17 pokiB xo4a 0 pa3 KOPUCTYBaIUCS BEUIIOM,
npudomy 22% poOisaTh ue peryaspHo. Cepen CTyASHTChKOI MOJIOAI LIl MOKa3HUKH I1e BUILi — 110 48%.

ConpoBHUH HIKOTHH € TOTY)XHHM IICUXOaKTHBHUM areHTOM, SIKAH Oe3locepeqHbO BIUIMBAE Ha
¢yukuionyBanns [IHC. Ilicns nOpoHMKHEHHS A0 TOJOBHOTO MO3KY JAWCOLIHOBaHWA  HIKOTHH
aKTHBYE HIKOTHHOBI aneTuinxoininosi perentopu (nAChR), mo nokanizoBaHi B Me301iMO1uHi# modaMiHOBIN
CHUCTeMi — KITIOUOBIH CTPYKTYpi, sika Oepe y4dacth y (opMyBaHHI 3ayiexHOCTi. bioximiuHuil MexaHi3M:
CTHMYJISIIIIST nAChR — aKTHBALlis BEHTPAJIBHOL TE€rMEHTaJIbHOT oOnacTi (VTA),
BUBLIbHEHHS o(daMiHy B HyKJIeyC aKkyMOeHC (IEeHTp BHHArOpoAx), €y0 €KTHUBHE BiMUYTTS 3aJ0BOJICHHS Ta
CTUMYJISMIi, mBHaKa Hig (modaminoBuit mik — 3a 15-30 cek). CepreBo-cynuHHa cucrema pearye Ha CH
aKTUBAIlIEI0 CHMIIATO-3IpEHAIOBOI  OCi, IO TpOsABISAE€Tbes mimBumieHHs M AT, Taxikapmiero Ta
nepuepruvIHO0 Ba30KOHCTPHKIiE. Lle CympoBOIKYEThCSI 3HIKEHHSM KOPOHAPHOTO KPOBOTOKY Ta
MOTEHIIIHHO CIIpHsE iMIeMIYHUM 3MiHaM. Y IuXanbHid cucTeMi aepo3oibHi yactuakyd CH 31aTHI mpoHUKaTH
y TIuOOKi BIAIIH JIET€Hb, OCITAl0YH B allbBEONIaX 1 BUKIMKAIOYH 3amalibHi peakiii. Lle cynmpoBomkyeThes
rilmepceKpelieo ciu3y, MiKpo3amnajieHHsIM OpOHXIaFHOTO JIepeBa Ta 3HIKEHHSM aKTHBHOCTI MHTOTJIHBOTO
emiteniro. IMyHHa cHcTeMa TakOXX TMiAJA€ThCS WOTO HETaTUBHOMY BIUIMBY. 3a  pe3yjbTaTaMH
eKCHepUMEHTaNbHUX aociimkenb, CH 3patHuil mpurHiuyBatu (aronurapHy aKTHUBHICTH ajbBEOJISIPHUX
MakpodariB, 3HWKyBaTH ekcrpeciro Toll-moxiOHux penenrtopiB, 30kpemMa TLR-4, mo wmae kio4oBe
3HAQUYEHHS y BPO/DKEHOMY IMyHHOMY 3axucTi. KpiM TOro, crmocrtepiraerbcsi 3MEHHICHHS MPOAYKINT
imyHorsioOyniny. Y neuinui CH aktuBye ¢epMeHTaTHBHI CHCTEMH MeTaboili3My KCeHOOIOTHKIB, 30Kpema
cucremy nutoxpomy P450 (CYP). lle mpu3BoauTh 10 MOCHJICHHS OKCHIATHBHOTO CTPECY, IiABUINEHHS
PIBHIB TPUIITILEPHUIB Ta JIMONPOTEIHIB HU3BbKOI HIUTBHOCTI. Y OiOXiMIYHHX aHalli3aX TaKOXX BUSBIISIOTH
MiZBHUINCHHST aKTUBHOCTI mnedinkoBux TpaHcaminaz (AJIT, ACT) ta 3HMKEHHS aKTUBHOCTI (DEpMEHTIB
AQHTUOKCHJAHTHOTO 3aXHCTY, TaKUX SIK TJyTaTiOHIEpOKCHAa3a. BaxkimuBy posib y 3pocTaHHI MOMYJISIPHOCTI
BiJlirpae arpecUBHUN MapKETHHT, OPIEHTOBAaHMI HAa MOJIOJIb, BKJIFOUAIOUN PEKIaMy B COI[IAIbHUX MEpEeKax,
CHIBIIPALIO 3 iH(IIIOEHCepaMu Ta TPOCYBAHHS Yepe3 IU(POBi 1aThopMu.

[lompu umcnenni myOmikamii ocraHHiX pokiB, Tema CH 3anuimaeTscst HEOOCTaTHHO BHBYEHOIO Ta
notpedye BUBUEHHS B HACTYNHMX HAIPSIMKAax: a) MOIYJSLIMHI JOCHIIPKEHHS LIOAO0 BIUIMBY Ha 3[0POB’S
MiJUTITKIB; 0) MOJIeKyJsspHa Ol0JIoris — aHami3 3MiH eKkcrpecii reHiB (HeWpoTpo(diHH, TeHH CTpecy,
3amajeHHs); B) IMYHOIIOTiIYHI JIOCHI/DKEHHS — BIUIMB Ha CIM30BUH IMYHITET. JocaimxeHHs
MiKpoOiOMy POTOBOi TOpPOXXKHMHM Ta KHUILKIBHUKA; T) HelpoBisyamizawis 3MiH CTPYKTypH MO3KY Yy
KOPHCTYBauiB BeiIiB J1) BUBUEeHHS BILIMBY Ha PENPOIYKIIIO Ta eMOpiOTeHe3.

ConboBHH HIKOTHH — II€¢ HE MPOCTO TEXHOJOTIYHE BJIOCKOHAJIECHHS, a HOBa ()opMa HIKOTHHOBOI
3aJIeKHOCTI, Ta MOTEHIIHHO HeOe3MeYHnil areHT, SKUH JIETKO 3aCBOIOETHCS, BUKIUKAE HIBUIKY 3aJI€KHICTD,
HETaTHBHO BIUTMBAE€ HAa KIIOYOBI CHUCTEMH OpPraHi3My Ta MAacKye€TbCsl TiJ HEIIKIJUIBY ajlbTePHATHBY.
3aBAsIKM CBOIM XIMIYHUM BJIACTHBOCTSM BiH € €(PEKTHUBHHM, IIBUIKOIIIOUUM Ta M’SIKHM — caMme 11 POOUTH
HOTo HaA3BUYAWHO MPUBAOIMBUM IS MITITKIB 1 BOJHOYAC OCOOJIMBO HEOE3MECUHUM. Woro nist Ha OpraHi3zm
OXOIUTIOE Mail’Ke BC1 CHCTEMU — BiJl HEHPOMOBEIIHKOBHUX 3MiH JJO IMyHHHX Ta CEPLEBO-CYAMHHUX 3PYIICHb.
CrarucTiyHi JaHi JEMOHCTPYIOTh MacIitad mpoOiieMH, a CydacHa Hayka JIMIIEe TOYMHAE PO3KpUBATH il
rOWHY .

CEKIIA: «®I310JI0I'TAA BICHEPAJIBHUX CUCTEM»



w IX mixkxHapoaHa KOH(epeHLUis

«McuxodisionorivyHi Ta BicuepanbHi PyHKUii B HOPMI i naTonorii»

E®EKT HAHOPO3MIPHOI'O OKCUAY N'PA®EHY, MOJIU®IKOBOHOI'O CEJIEHOM, HA
PE3UCTEHTHICTH MIOKAPJIA 10 IIIEMIYHO-PENIEP®Y3IMHOI'O MNOIKOJIXEHHSA
Lomoscenka F0.BY, Cenua-T'iesanbka K.B.2, Kopkau FO.IL., Ctpyrunceka H.A.!
1Biooin ¢hizionoeii kposoobizy, Incmumym izionozii im.0.0. Bozomonvys HAHY, Kuis, Yxpaina
2Incmumym ximii nosepxui in. O.0. Qyiika, HAHY, Kuis, Ypaina

We studied effect of nanosized carbon material — graphene oxide (GrO) and its functionalized with
selenocysteine form (SeGrO) — on resistance to ischemia-reperfusion in Langendorf isolated rat heart model.
Both samples showed cardioprotective effect on heart contractility, improved oxygen consumption and
prevented increase in nitrosative-oxidative stress markers in cardiac tissue of ischemized myocardium. Thus,
graphene based nanomaterials are perspective tool for antioxidant and antiischemic therapy of
cardiovascular system and beyond.

[Nomryx HOBUX edexTHBHHX 3ac00iB Bif imemigHo-penepdy3ifinoro momrkomkeHas (IPII) € akryanmsHuM
JUIs TiKyBaHHS iH(apKTy MioKapja, XipypriyHuX BTpy4aHb, TpaHcIutanTauii opraniB. Okcup rpadeny (GrO)
— Ilc HaHOPO3MIpHMH BYIJIELEBHH MaTepiai, IUid SKOTO paHille MM BHSBWIM, 3HIKEHHS NPOAYKIIl
CYTIEpOKCHTHOTO paJHKally B MOAENbHHX peakmisx in vitro (Voitko, K. V., 2022) Ta aHTHOKCHAAHTHI
BimactuBocTi in Vivo (Sencha-Hlevatska, K. V., 2024). Tlosepxuio GrO mokHa Jierko MoAu(DIKyBaTH
(YHKLIOHATBHUMHU TPYMaMH, IO MOXKE TOCHIUTH MOTO AHTHOKCHJIAHTHI BIAcTUBOCTi. MeToro Hamoi
pobotu Oyio BuBuntH BIuie GrO, moaudikoBanoro ceneHonucteiHoM (SeGrO), Ha GYHKIIIO cepIlsd Ta HOTo
pesuctenTtHicTh 10 [PI1 Ha Mozeni 130;1b0BaHOTO CepIIs IIypiB.

GrO («Grafren AB», llBenist) Ta SeGrO po3unHsuin y po3unHi Kpebca-XeHcensiiTa Ta BBOIAWIN Y
XBOCTOBY BeHY cammiB miypiB Jinii Bicrap y mozi 0,03 wmr/kr. Yepes 30 XBWIMH BUAUSUTH cepus Ta
nepdysyBanu ix 3a merogom Jlanrenmopda. IPI1 monmenroBanmu nursixom 20 XB ToTanmpHOi imemii Ta 40 xB
penepdysii. OriHoBanM KapAioJuHaMiuHI TapaMeTpyd Ta CIIOKUBAaHHS KHCHIO MiokapiaoMm. ['oMoreHaTw
cepus JOCIHIKyBall Ha MapKepu OKCHIATHBHOTO Ta HITPO3aTHBHOTO CTPECY CTaHIAPTHUMH METOAAMH
cnexTpodoTomMeTpii.

Beenennss GrO ta SeGrO He 3MiHIOBaJIO OCHOBHHX MapaMeTpiB KapAiOAHMHAMIKH 130JIbOBAHOTO CEpPIIS:
TUCK y JiBoMy muTyHOUKY (Tomur), oro mepima moxiana (+/-dP/dtmax) Ta yactora cepueBux CKOpoueHb Oyin
TaKUMH K AK 1 y iHTakTHid rpymi. [Ipumitao, mo GrO Tta SeGrO 30inbiryBaim KOPOHApHHH KPOBOTIK
(p<0,01 mns 000x), MO BKa3ye Ha TOKpAIIEHHS perakcaimii KOpOHapHHX apTepid. BomHodac, KuCHeBa
BapTiCTh PoOOTH Miokapaa 30uibimiacs B rpymi GrO Ha 48% (p<0,01), ane ve B SeGrO, 1110 miaTBepIKye
MOKpPAIIEHY aHTUOKCHIAHTHY akTuBHiCTh SeGrO. AHai3 MOCTIIIEeMIYHOTO BiJHOBJICHHS (QyHKIIT
130J1bOBaHOrO ceplsl BUSABMB KapaionporekTopHuid edexr GrO ta SeGrO; imemiuHoi abo mocTimemMiuHoi
KOHTpakTypu Miokapna He crocrtepiranocsa. GrO ta SeGrO 3amobiramu ingykoBanomy IPII 30inbmenHto
MapKepiB OKcuAaTuBHOro crpecy: *02°, *OH, H202 Ta MajJoHOBOrO JialibCTiAy, a TaK0X 301IbIICHHIO
aKTHUBHOCTI 1HAYMOENbHOI CHHTa31 OKcuay a3oTy (NOS) Ta 3MEeHIIeHHI0 aKTUBHOCTI KOHCTUTYTHBHOT NOS
(p<0,01 mst 000x); axTHBHICTH KOHCTUTYTHBHOI NOS Oyna HaBiTh Ha 40% BHUIIOI0, HIXK Y KOHTPOJI.

Monudikaiiss GrO celleHONUCTETHOM MOKPAaIWIa aHTHOKCUIaHTHI BiacTUBOCTI GrO. AHTH-imeMIYHUN
Ta kapaionporekropuuii epektn GrO ta SeGrO Oynau omocepeaKoBaHi 3aro0IiraHHIM OKCHIATHBHOIO
crpecy Ta BIuBoM Ha mponykuito NO. Takum umHoM, GrO ta SeGrO MoxyTh OyTH BHUKOPUCTaHi AJIS
3MEHIIIEHHsI MTOIIKO/HKEHHS ceplis Ta IHAYKIIT 3aXMCHHUX IUIAXiB, HMOBIPHO, HE JIUIIE B CEPIIEBill TKaHHHI.
HeoOxinHi momaibili JOCHIKCHHS JUIS BHBUCHHS MOJICKYJISPHUX MEXaHI3MIB aHTH-IIEMIYHOT il
BYTJIETICBMX MaTepialiB Ha OCHOBI TpadeHy.

Hocnioocenns euxonane 6 pamxax Ilpoepamno-yinvosoi memamurxu HAH YVkpainu (KIIKBK 6541230).
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KOPEJISILIMHUMA AHAJII3 YIIKOJ)KEHHS JTHK TA 3ATUBEJII IMYHOKOMIIETEHTHUX
KJITHUH B YMOBAX EKCHEPUMEHTAJIBHOTI'O 3ATTAJIEHHS PI3HOI'O TEHE3Y
I'pymika H.I'., Konapanska O.A., IlaBnoBuu C.I., Anyiii P.1.

Inemumym ¢hizionoaii imeni O.0. boeomonvys HAH Yxpainu, Kuis

Inflammatory processes maintain defense but, when uncontrolled, cause DNA damage in immune cells as
an early marker of systemic injury. We have studied three mouse models: immune hepatitis, immune-
complex inflammation, and endotoxemia. DNA damage was assessed by comet assay, and apoptosis/necrosis
by Hoechst 33342 and propidium iodide staining. Genotoxic stress increased in thymus and lymph nodes
across models, most pronounced under endotoxemia. In Con A, DNA damage in lymph nodes correlated with
apoptosis. In BSA, thymic DNA damage was linked to apoptosis, while lymph nodes showed combined
apoptosis/necrosis. In LPS, thymic DNA damage was associated mainly with necrosis, reflecting failure of
apoptotic pathways. The comet assay proves sensitive for early DNA damage detection and promising for
immune dysfunction diagnostics.

3amanbHi TPOLIECH BiirparoTh CYTTEBY POJb y MIATPHUMAaHHI TOMEOCTa3y OpraHizmy, 3a0e3meuyrouu
3aXUCT TpH iHGIKyBaHHI, TpaBMyBaHHI Ta Jii matoreHHUX (axTtopis. [Ipore TpuBaie abo HEKOHTPOIHLOBAHE
3araJieHHs IPU3BOAUTH O MATONOTIYHUX 3MiH, 10 BUKIMKAIOTh YIIKOJDKEHHS IMyHOKOMIIETEHTHUX KJIITHH,
30kpemMa JsiMdoruTie Ta MakpodariB. OcoONMBOI aKTyaJbHOCTI II¢ NUTaHHSI HaOyBa€ 3a CUCTEMHUX
3amajbHUX TPOIECIB, TAKUX K IMYHOKOMIUIEKCHE YIIIKOJKEHHS, SHIOTOKCEMis YU ayTOIMyHHI CTaHH, JIe
CTYIIHb BHPaXXEHOCTI TATOJIOTIYHOTO TMporecy (GopMye 3arpo3y TEeHepalli3oBaHOI IMyHHOI IMCQYHKIIII.
[opymenns minicHocti JJHK iMyHHUX KITITHH € paHHIM MapKepoM MaToJIOTIYHUX MPOIECiB, IO NEPEayIOTh
KIIHIYHUM TpOSBaM CHUCTEMHOTO ypakeHHs. OIHHMM 3 KIIIOYOBHX MEXaHi3MiB TaKol MaToorii € BTpaTa
IHTeTpabHOI IITICHOCTI TEHOMY, sSKa KOPENIOE€ 3 aloNTo30M 1 HEKpPO30M iMyHHUX KmiTwH. lle cTBOproe
MIATPYHTS JUIA TOIIYKY HaaiiHux wmeroniB BusBieHHs JIHK-momkomkeHp sk iHAMKAaTOpa iMyHHOI
TUCHYHKIIIT.

Mera: BCTaHOBUTH KOPENSIMiiHI 3B’S3KM MDK MOPYIIEHHSIM IIUIICHOCTI TE€HOMY Ta 3aru0eriro
IMyHOKOMIIETEHTHIX KIITHH 3a yMOB 3alajbHUX IMPOIECIiB pPI3HOTO0 TeHe3y, a TaKOoX OIIHUTH
MEPCHEeKTHBHICTh BUKOpUCTaHHS MeTony JAHK-koMer sik iHIUKAaTOpPHOTO TECTy Uil BUSBICHHS EPBUHHHUX
nomkopkeHsb JJHK iMyHOKOMIETEHTHUX KITITHH.

Y nmocrmimKeHHI BUKOPHUCTAaHO TPU EKCIEpUMEHTANTbHI MOAeni 3amaneHHs: 1) iMyHHe VIIKODKEHHS
MEeYiHKY, 10 MOJIENIOBAIM BBeACHHSM KoHkaHaBaliHy A (Ko A); 2) cucreMHEe iMyHOKOMIUIEKCHE
YpaKeHHSI, SKE€ BHKIMKAIM BHYTPIITHHOBEHHOIO IMYHI3aIli€l0 MHIIEH 3pOCTAIOUUMH JI03aMH OWYadoro
cupoBarkoBoro anbOymiHy (BCA) mnporsrom 6 TWXHIB; 3) CHCTEMHY €HIOTOKCEMIlO, IHAYKOBaHY
BHYTPILIHBOOUEPEBUHHUM BBeeHHAM Jiinonosnicaxapuny (JIIIC). BukopuctoBysanu meton JJHK-komer ans
OLIIHKKM TepBUHHMX ymkomkeHb JIHK Ha piBHI OKpeMHX KIITHH, METOA MPHXHUTTEBOTO IOABIHHOTO
3abapsiieHHs1 OapBHUKamMu XexcT 33342 i mpominiym Honmuy g aHaizy 3aruoeni kirituH. [Ipu Bu3HaueHHI
3B'SI3KiB MJK TOKa3HMKaMHU BHKOPUCTOBYBAIIN JIIHIMHWN KOpeNsIiifHni anani3 3a [lipcorom.

Ha w™ozensx IMyHHOrO VIIKO/)KEHHS II0KAa3aHO 3pPOCTAaHHS 4YacTKM KJIITHH 13 BHCOKUM piBHEM
nomkopkeHHs JJTHK (3+4 kiac komer), 10 CBIYUTH MPO BHUPAKEHHH T'€HOTOKCUYHUI CTpec y KIiTHHAaX
TMycy Ta niMdoBy3iniB. HaiiBuima reHoMHa HecTaOinmbHICTH 3adikcoBaHa mpH eHpoTokcemii. [Ipu mpomy
3HMKYBAJIACh KUTTE3AATHICTH JIIMPOIUTIB 32 PAXyHOK SIK allONTO3Y, TaK i HEKPO3Yy.

Kopensuilianii aHami3 BUSBUB CTAaTHCTHYHO 3Hauymi 3B°sa3ku  ymkomkenns JIHK i3 3arubetro
iMyHOKOMIETeHTHUX KiTuH. Y Monen Kon A Ha wiituHax ngimdaruunux By3miB ymkomkenns JHK (3+4
KJIAaC KOMET) Ma€ CHIIbHUH MO3UTUBHUNA KOpeJAliitaui 38’5130k 3 aronrrozoM (I = 0,79, p < 0,01). Y mopnemni
BCA na xmithHax TUMycy BCTaHOBJIeHO, mo ymkomkeHHs JHK (3+4 kmac xomer) acormitoeTncst 3
anonro3oM (r = 0,73, p < 0,01), Ha xkmiTHHAX JiM(pOBY3IiB BCTAHOBJIEHA IOMIpHA KOPEJSLis MK alloNTO30M
i Hekpo3oMm (I = 0,63, p < 0,05), mo BKa3ye Ha MOXJIMBY aKTHUBALil0 000X NUIAXIB KIITHHHOI 3arueni,
3YMOBJICHY 3MIIIAHOK IMYHHOIO BiAmoBiat0 B miMmdosy3snax npu aii BCA. V moxen JIIIC Ha ximiTHHAX
TUMYCY ToKa3aHo, 1o yikompkenns JJHK (3+4 kmac komeT) cuiibHO Kopentoe 3 Hekpo3om (r = 0,85, p <
0,01), mo y3romkyeTbcs 3 IEpeBaKaHHSIM HEKPO3Y 34 YMOB BHUPAXXEHOTO T€HOTOKCHYHOTO CTpecy,
BUKJIMKAHOTO CHCTEMHOIO €HJIOTOKCEMIEI0, SIKUH MePeBHIIy€ 3/IaTHICTh KIITUH aKTUBYBaTH aronto3. OTxke,
THT KIIITHHHOT 3aru0eti 3aJIe)KHuTh BiJl IPUPOJIU 3arajieHHs Ta BUny TkanuH. Metoy JIHK-komeT € uyTinuBum
IHCTPYMEHTOM paHHbOI AiarHocTuky ymkopkeHs JJHK. JlouinbHuM € mopanbine po3mUpeHHs BUOIpKH Ta
BUBYEHHS 1HUIIMX MOMYJISALIN IMyHHUX KJIITHH, @ TAKOXK BIUIMBY POTH3aNaJIbHUX arcHTiB.
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FUNCTIONAL COUPLING OF THE MECHANOSENSITIVE PIEZO1 ION CHANNEL WITH
DIFFERENT POTASSIUM CHANNELS IN RAT BLADDER SMOOTH MUSCLE CELLS
Yeliashov S.1., Philippov 1.B., Sharopov B.R., Shuba Y.M.

Bogomoletz Institute of Physiology NASU, Bogomoletz St., 4, Kyiv 01024, Ukraine

Due to the ability of the mechanosensitive ion channel Piezol to transfer Ca2*, it may not only be directly
involved in various cells’ mechanoreception but also modulate the activity of other channels in a Ca?*-
dependent manner. Previously, using confocal fluorescent microscopy and Ca?*-sensitive dye Fluo-4, we
demonstrated that isolated detrusor smooth muscle (DSM) cells from rat urinary bladder possess a functional
Piezol channel. Furthermore, our whole-cell patch-clamp experiments provided evidence of a functional
interaction between Piezol and ATP-sensitive K* channels (Kare) in these cells [1]. Literature data also
suggest that Piezol can colocalize and form a functional link with Ca?*-activated BKc, channels in several
cell types, including vascular smooth muscle cells [2]. Since Karp channels are not considered to be Ca2-
dependent, here, we decided to obtain additional evidence for the coupling of Piezol with Katr and possibly
BKca in rat DSM cells.

DSM cells were isolated from mucosa-devoid Wistar rat bladders (n=2) by enzymatic digestion with
collagenase type Xl from Clostridium histolyticum and subsequent mechanical tissue dissociation by
pipetting. For the experiment, only long (more than 100 um) healthy-looking isolated cells were used (n=5).
Macroscopic currents from DSM cells were recorded using the patch-clamp technique in the whole-cell
configuration. Pharmacological agents were applied using a custom-designed microperfusion system, which
allowed for solution exchange around the studied cell within approximately 1 sec. Experiments were
conducted in accordance with all relevant international, national, and institutional bioethics guidelines for the
treatment of laboratory animals.

For the maximization of Katp-channel-mediated membrane current in DSM cells, we used an ATP-free

patch-pipette solution and supplementation of the extracellular

oy, |5 et M solution with a known Karte-channel opener, pinacidil (10 pM).
4 Pinacid & 10meld Yoda' . Under these conditions, application of the chemical Piesol-

204 v Pinacidil & 20meM Yoda1 . .
: A channel opener, Yodal, induced concentration-dependent changes
e e ! in the net membrane current (Fig. 1). At 1 uM, Yodal inhibited

the outward component of the current compared to pinacidil-
activated control. In contrast, at 10 pM, Yodal strongly
: potentiated the outward current at membrane potentials above +60
: - _,_:-’-: mV, but induced the appearance of the inward current between -
LR w: stee" . 10 mV and +50 mV/, which previously was not observed. At 20

Mm#"“v .
; : MM, Yodal had a similar net effect on the outward current to 1
R 50 0 50 100 UM at +100 mV, but still maintained a small inward current
my component below +80 mV.

Figure 1. Representative 1-V plots of the net membrane current in rat DSM cells under the action of
specified Yodal concentrations in the presence of pinacidil.

In our opinion, the observed complex action of Yodal can be explained by the preferred Piezol-mediated,
Ca?*-dependent inhibition of Kare channels at low concentrations (i.e., 1 uM) (Yeliashov, S. 1., 2024),
activation of BKc, channels at moderate concentrations (i.e., 10 uM) (Haam, C. E., 2024), and non-specific
effects at higher concentrations, as previously described ( dela Paz, N. G., 20184). In conclusion, our new
data suggest that in rat DSM cells, Piezol may be functionally coupled not only with Karp but also with
BKCa.

References:
1.Yeliashov, S. I., Sharopov, B. R., & Shuba, Y. M. (2024). Piezol-dependent inhibition of background potassium
current in the rat bladder smooth muscle cells. Fiziolohichnyi zhurnal, 70(3), 3-9. https://doi.org/10.15407/fz70.03.003
2.Haam, C. E., Choi, S., Byeon, S., Oh, E. Y., Choi, S.-K., & Lee, Y.-H. (2024). Alteration of Piezol signaling in type 2
diabetic mice: focus on endothelium and BKCa channel. Pfligers Archiv - European Journal of Physiology.
https://doi.org/10.1007/s00424-024-02983-4
3. dela Paz, N. G., & Frangos, J. A. (2018). Yodal-induced phosphorylation of Akt and ERK1/2 does not require
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REPRODUCTIVE EFFECTS OF TYPE Il PYRETHROIDS ON FEMALE WISTAR HANNOVER
RATS (BASED ON TWO SAMPLES OF BETA-CYFLUTHRIN)
Zmazhenko O. O. *2, Makarchuk M. Yu. !
'Educational and Scientific Center "Institute of Biology and Medicine" of Taras Shevchenko National
University of Kyiv, Kyiv, Ukraine
LI Medved'’s Research Center of Preventive Toxicology, Food and Safety, Ministry of Health of Ukraine
(State Enterprise), Kyiv, Ukraine

Beta-cyfluthrin is a type Il pyrethroid insecticide, which is an isomer of cyfluthrin (Zmazhenko &
Kolianchuk, 2024). In recent years, there has been a trend towards increased use of pyrethroids due to their
economic component and enhanced activity against insects. The growth rate from 2025 to 2034 will average
about 4.5% per year (Claight Corporation, 2025), and the rate of increase in beta-cyfluthrin use will average
5.4% per year (2026-2033) (Verifies Market Reports, 2025). Despite the approval of beta-cyfluthrin, there is
still not enough information to assess the risk of this substance's impact on the reproductive function of
mammals.

The aim was to determine and evaluate the effect of beta-cyfluthrin (two samples) on the reproductive
function of female Wistar Hannover rats.

Two samples of beta-cyfluthrin (BC-1 — 95.3%; BC-2 — 98.1%) were administered per os 5 times a week
at doses of 3 and 30 mg/kg bw/day to four groups of female rats (20 animals in each group) for 9 weeks.
Control animals received water with an equivalent amount of solvent. In addition, intact males intended for
mating were kept. During the last two weeks of exposure, the estrous cycle was studied in females. After the
exposure period, the female subjects were mated with intact males for no more than three weeks. On the 20th
day of pregnancy, the females were euthanized for further study of reproductive parameters. Statistical
calculations were performed using the SciPy library in Python.

In the study of two doses of beta-cyfluthrin in the test groups at a dose level of 30 mg/kg bw/day, there
was observed hyper-aggressiveness and hyperactivity compared to the control animals. A statistically
significant decrease in body weight was also observed during the exposure period at a dose of 30 mg/kg: 1)
BC-1 from the 2nd to the 9th week by 4.76-9.46%; 2) BC-2 from the 3rd to the 8th week by 2.97-6.71%. In
the study of the estrous cycle, a statistically significant reduction in the proestrus stage was recorded at the
maximum dose level in BC-1 by 28.29% and in BC-2 by 50.56%. During pregnancy, females receiving BC-
1 at a dose of 30 mg/kg bw/day had a significant reduction in body weight on the 6th and 13th gestational
days by 7.56% and 5.99%, respectively, compared to the control group.

Therefore, beta-cyfluthrin, when administered orally, exhibited a general toxic effect (decrease in body
weight during exposure and pregnancy) and had a negative effect on the reproductive function of female rats
(shortening of the proestrus stage) at a dose level of 30 mg/kg bw/day. According to the results of the study,
the no-observed-effect level (NOEL) for reproductive toxicity is 3 mg/kg bw/day. The data obtained require
further study to investigate the endocrine disrupting properties of beta-cyfluthrin.
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HOMOCYSTEINEATION OF PROTEINS AS AN IMPORTANT MECHANISM OF NEGATIVE
IMPACT ON THE HUMAN BODY
Kaminsky R.F.
Department of Descriptive and Clinical Anatomy Bogomolets National Medical University Kyiv, Ukraine

Current research data show a negative trend toward increased mortality from cardiovascular disease. Of
particular concern is the increase in mortality among young people. One of the new factors attracting the
attention of researchers is elevated homocysteine levels. Elevated homocysteine levels contribute to the
development of cardiovascular diseases such as atherosclerosis, stroke, and myocardial infarction, as well as
a number of neurological disorders, such as Parkinson's and Alzheimer's diseases.

The aim of the study was to investigate the effect of elevated homocysteine levels in rats as one of the
possible factors contributing to increased mortality from cardiovascular disease.

Materials and methods. One hundred white mongrel rats were used, which were fed a standard vivarium
diet with ad libitum water intake and a 12-hour day/night light cycle. The study was conducted on three age
groups: young (1-2 months), adult (6-8 months), and old (24-26 months). The model of chronic
hyperhomocysteinemia was reproduced by administering D,L-thiolactone homocysteine hydrochloride at a
dose of 200 mg/kg body weight intragastrically in a 1% starch solution once a day for 8 weeks. The animals
were removed from the experiment by dislocation of the cervical vertebrae. Homogenates were obtained at a
temperature of +1...+4 °C.

Homocysteineylation of proteins in hyperhomocysteinemia is accompanied by changes in their structure
and functions. This process can occur both during translation and post-translational modification. One of the
key mechanisms is the destruction of protein structures through the formation of disulfide bonds with
thiolactone. Homocysteine thiolactone is an extremely active metabolite with a pronounced cytotoxic effect.

Elevated homocysteine levels cause endoplasmic reticulum stress, leading to protein misfolding — a
disruption in the synthesis and maturation of protein molecules. This ultimately activates a cascade of
apoptotic reactions due to the accumulation of a significant amount of misfolded proteins in the cell.
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LIPID COMPOSITION OF BLOOD AND LIPID PEROXIDATION IN BRAIN TISSUES OF RATS
WITH DIFFERENT ALCOHOL MOTIVATION AND LEARNING ABILITY UNDER CHRONIC
ETHANOL EXPOSURE
Kovalenko O.A., Liashchenko T.P., Makarchuk M.Y.

Educational and Scientific Center "Institute of Biology and Medicine" of the Taras Shevchenko National
University of Kyiv, Kyiv, Ukraine

Chronic ethanol intake induces profound metabolic and structural alterations in the central nervous
system, particularly affecting lipid metabolism and oxidative homeostasis. The sensitivity of brain tissue to
lipid peroxidation largely depends on the balance between prooxidant and antioxidant systems and may vary
according to individual differences in alcohol motivation and learning ability. The aim of this study was to
evaluate the lipid composition of blood and the intensity of lipid peroxidation in brain tissues of rats with
different levels of alcohol motivation and learning capacity during prolonged ethanol exposure.

Experiments were performed on adult male albino rats maintained under standard vivarium conditions.
The animals were divided into groups according to their alcohol preference (high or low motivation)
assessed by the two-bottle choice test (10% ethanol vs. water). Learning ability was evaluated in the radial
maze test. Chronic alcoholization was induced by administering 10% ethanol as the sole drinking fluid for 21
days. Biochemical analyses were carried out to determine total lipids, phospholipids, cholesterol, and the
level of malondialdehyde (MDA) in brain homogenates and blood serum.

The results demonstrated that chronic ethanol administration led to a decrease in total lipid and
phospholipid concentrations in the brain, accompanied by an increase in MDA levels, indicating enhanced
lipid peroxidation. These changes were more pronounced in rats with low alcohol motivation, suggesting
lower adaptive potential of their lipid metabolism to oxidative stress. In contrast, rats with high alcohol
motivation displayed a less severe increase in MDA and a relatively stable phospholipid profile, which may
reflect compensatory activation of antioxidant defence mechanisms.

Learning prior to alcohol exposure reduced the intensity of lipid peroxidation and partially preserved the
lipid composition of neural membranes. This protective effect was particularly evident in low-motivation
rats, where pre-training resulted in lower MDA accumulation and a more balanced ratio of structural lipids,
compared to untrained alcoholized animals. Such findings suggest that cognitive activity before ethanol
exposure promotes stabilization of membrane-associated oxidative processes and enhances metabolic
resilience of neural tissue.

The study provides evidence that both alcohol motivation and learning experience modulate ethanol-
induced disturbances in lipid metabolism and oxidative balance. The ability to learn before chronic ethanol
exposure acts as a factor of neurochemical protection, limiting the severity of oxidative damage in the brain
and systemic lipid alterations.
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INDIVIDUAL FEATURES OF THE FUNCTIONING AND REACTIVITY OF THE
CARDIOVASCULAR SYSTEM DURING PASSIVE ORTHO-TESTING
Kovalenko S., Tsygannyk R., Dzyunik I.
Bohdan Khmelnytsky Cherkasy National University, Cherkasy, Ukraine

The study of changes in haemodynamics under standard loads in individuals with different typological
characteristics of vegetative regulation is a topical problem in biology and has practical significance for
creating optimal conditions for human life. The aim of the study was to determine the individual
characteristics of changes in central and peripheral haemodynamics and heart rate variability during a graded
passive orthostatic test in healthy young men.

Measurements of central and peripheral haemodynamics and heart rate variability were performed on 76
healthy men aged 18-25 years in compliance with basic bioethical requirements. The following methods
were used to study haemodynamic parameters: transthoracic tetrapolar impedance rheoplethysmography,
lower limb rheography, electrocardiography and arterial tonometry. Heart rate variability parameters were
calculated using the Polar Protrainer programme (Finland, Polar). The recordings were made at rest while
lying down, at the 5th minute after tilting at 15°, 30°, 45°, 60°, and at the 20th minute at a tilt of 60°, 5
minutes after returning to a horizontal position. The results of the studies were processed using mathematical
statistics methods that provide quantitative and qualitative analysis of indicators. The normality of the
distribution of the studied indicators was checked using the y2 criterion.

During the passive orthostatic test, there was an increase in systolic blood pressure, a decrease in cardiac
output, an increase in the tension phase and myocardial tension index, suppression of t-RR fluctuations in the
high-frequency range proportional to the angle of inclination, and an increase in the tone of the lower leg
vessels. For the first time, a paradoxical increase in t-RR, SDNN, and t-RR fluctuation power in the range of
0.04-0.15 Hz was observed after the end of the test and return to the starting position.

Changes in central haemodynamic parameters at an angle of inclination of 60° of the passive orthotest
depend on the initial level of vegetative tone and are greatest in parasympathetics. Also, in
parasympathotonic individuals, there was a greater reduction in heart rate fluctuations compared to
sympathotonic and normotonic individuals, mainly due to waves in the range of 0.15-0.4 Hz. Sympatotonic
individuals experience a smaller decrease in the tone of large vessels and arterioles than normotonic
individuals. During the recovery period after the test, they experience a phase of hyper-recovery —
vasodilation.

In athletes, compared to non-athletes, diastolic pressure reactivity was significantly higher (increase) at
the beginning of the 60° position and further increased after 20 minutes, along with a greater amplitude of t-
RR fluctuation power in the 0.04-0.15 Hz range. Blood circulation in the lower extremities was characterised
by greater tone of large vessels and lower volume values both at rest and during the test. At test gradations of
15, 30, and 45 degrees and during recovery, the reactivity of blood filling in the lower legs was lower than in
non-athletes.

At rest, higher levels of systolic and mean pressure were found in the group with high blood filling of the
lower legs. The reactivity of systolic pressure during the orthostatic test (decrease) was higher in these
individuals. The reactivity of the tension phase duration indicator was most dependent on the level of blood
filling in the lower legs. In this position, the correlation coefficient between the initial level of blood filling
in the lower legs and the reactivity of the tension phase was -0.432 (p<0.01). The level of blood filling in the
lower legs was mainly moderately correlated with the levels of all their peripheral haemodynamic indicators,
both at rest and during the test. Both the levels and reactivity of blood filling in the lower legs were related to
its initial level.

Taking into account the individual differences in the response of the human cardiovascular system noted
in the study can increase the diagnostic and prognostic value of the gradual passive orthostatic test, as well as
determine promising directions for its use in rehabilitation.
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BIIVIUB ®A3 TUXAJIBHOI'O HUKJTY HA HIBUAKICHI XAPAKTEPUCTUKHU KPOBOTOKY ¥
BEPXHIN NOPOKHUCTIM BEHI 3JJOPOBUX JOPOCJIUX JIIOJEM
Ko3ak B.B., FOxumenko JLI.
Yepkracvruil HayioHanvuuil yHisepcumem imerni boeoana XmenvHuybkozo,
Mm. Yepkacu, Ykpaina

Pulsed-wave Doppler of the superior vena cava (SVC) allows non-invasive assessment of right atrial
filling and respiratory modulation of venous return. We examined 28 healthy adults using a supraclavicular
window with ECG and respiration synchronization. SVC flow showed a biphasic pattern with systolic
velocities predominating over diastolic ones. Inspiration increased peak velocities compared with apnea and
expiration (p < 0.05), while expiration reduced them. These findings define normal SVC flow patterns and
may serve as references for detecting pathological changes.

[lymec-xBunpoBa (PW) mommeporpadist Bepxupoi mopoxkaucroi BeHn (SVC) mo3Boisie HEIHBa3WBHO
OLIIHIOBATH HAIIOBHEHHS MpaBUX BiAJUIIB cepls Ta IUXalbHy MOIYJIbOBAaHICTh BEHO3HOTO MOBEPHEHHS Y
300pOBUX Aopociux. Pazom 3 TMM, Ha CbOTOJHI HE iCHY€ 3araJibHONMPUHHATHX pedepeHTHHX MOKAa3HHKIB
MIBUAKOCTI KpOBOTOKY y SVC, mo o0MexXye BUKOPHCTAHHS IOTO METOy y ¢izionorii Ta MeaunuHi. Tomy
METO Hamoi poboThu Oyno 3’sicyBaTH XapakTep KpoBOTOKY y SVC 3I0pOBHX JOPOCIHX, BU3HAYUTH
(i310J10T19HI MEXI1 MBUIKICHUX MOKA3HUKIB BEHO3HOTO IOTOKY Ta OLIHUTHU BIUIMB (pa3 AUXAILHOTO IHKITY
(BmMX, BHIIMX, aITHOE) HA IIi ITapaMeTpH 3a TOTIOMOTror0 Metony PW-nomneporpadii.

Y nmocmimkeHHI B3sM ydacTh 24 ocobu (YONOBIKM Ta JKiHKH) 0€3 3aXBOPIOBaHb CEPIIEBO-CYIHMHHOT
cucremu BikoM 28-30 pokiB. Bu3HaueHHsI TOKa3HUKIB KPOBOTOKY OOCTEKYBaHHUX MPOBOIUIIN Y TOJIOKEHHI
JIe)Kaud Ha CIMHI 3a JomoMoror amapary Y3]I mpodeciiinoro kmacy Siemens Juniper Acuson (USA) i3
3aCTOCYBaHHSIM CEKTOPHOTO JaTdnka. PeecTpyBaiiu MyibC-XBHIIBOBY noruieporpadito kpoBoTtoky y SVC,
CHUHXPOHI30BaHy 3 €JIEKTPOKAPAIOrpaMO Ta IUXAJbHUMH pyXaMH. 3aluCy BHKOHYB&JIM SK I Yac
CIOKIMHOrO nuxaHHs, Tak i 10-cekyHaHUX emi3oniB. AHanizyBanu kpusi PW-gomieporpadii SVC metonom
BapialliifHoi cTaTUCTUKY 3a TlakeToM rporpam Microsoft Excel 2019.

OtpruMaHi HaMu pe3yNnbTaTH BKa3alld, IO TMOTIK KpOBi 0OCTEXKYBaHWX HAMH YOJIOBIKIB 1 JKIHOK MaB
OidasHuii xapakrtep. A came: KUIBKICHI 3HAQYEHHS TOKAa3HWMKIB CHCTOJIYHOI IMIKOBOI IIBHUIKOCTI Ta Ii
IHTErpaliu TIepeBakaliu TakKi, 1110 Oyyx 3ahikCoBaHi i Yac aiacToyu (Tadus).

Taomums.

Cepe/Hi MOKa3HUKH MIKOBOT IBUIKOCTI MPSMOTO Ta 3BOPOTHOTO KPOBOTOKY

y BEpXHiil MOPOXKHUCTIH BeHi o0cTexxyBaHux (M+m)

dasu cepleBoro MUKIY ®a3u auxaHHA

BUX BUJTUX arHoe
cucrona QRS-T 54,1+2 0% 43,2+17" 46,3 +1,8"
niacrona panus T-P 345+19 220+18" 26,7 +1,6"
miacrona mizHs P-QRS 215+1,7 17,7+1,3 188+1,4

[Mpumitka. * — gocTOBipHICTH pi3HUIL P<0,05 BIIHOCHO MOKA3HHKIB BAMXY, ~ — MOKAa3HHKIB BAMXY Ta
amHoe, # - nokasuukip jmiactoiu; QRS- kommuteke EKT, T ta P- 3y6mi EKT.

Jo Toro x, aza BIMXY XapaKTepu3yBaJlach OiJIBITMMY MIKOBUMHU IBHJIKOCTSIMH Ta 1HTETpajlaMH (SIK Iij
4yac CHUCTOJIM, TaK 1 JiacTOJIM) MOPIBHSIHO 3 ¢hazaMu amHoe Ta BuAuxy. dDaza BUAUXY CYIPOBOKYBaJach
3MEHILIEHHSIM JIOCTIKYBaHUX MOKa3HUKIB. OTXKe, Y 310pPOBHX AOPOCIHX Jroxei kpoBoTik y SVC mae diTko
BUpaXeHUH Oida3HHMi XapakTep, KOJIM CUCTOJIIYHI MIKOBI HIBHJIKOCTI Ta IiHTErpayii € OUIbIIMMH 3a
miacTomiuHi. 3 OMIsIAy Ha BHUSABJACHI HAMH YiTKI 3aKOHOMIPHOCTI JMXabHOI MOIYJISAINT MIBUAKICHUX
MOKa3HMKIB, Ci OyMaTH, o peectpauig notoky y SVC, npoBenena 3a gonomoror PW-momneporpadii,
MOXK€ CIIyI'yBaTH KOPHUCHHM 3acO00M Il BHUBYEHHS ()i3i0JIOTIYHUX OCOOJUBOCTEH TE€MOJMHAMIKH.
HakxonuveHHs GakTHYHUX JaHUX CHPUATHME BU3HAYEHHIO MEX HOPMHU IIBUJIKICHUX MapaMeTpPiB KPOBOTOKY
y SVC, kpaiioMy po3yMiHHIO iX poi y ¢i3ionorii mpaBux BiUIUIB Ceplisi, BIOCKOHAJICHHIO A1arHOCTHKU
MOPYIIEHB Ta X NPOQITAKTHKH, 110 aKTyali3ye HaIlli JOCIiIKEHHS.

CEKIIA: «®I310JI0I'TAA BICHEPAJIBHUX CUCTEM»



w IX mixkxHapoaHa KOH(epeHLUis

«McuxodisionorivyHi Ta BicuepanbHi PyHKUii B HOPMI i naTonorii»

JIATHOCTHUYHI MOKJIUBOCTI TEJEMETPUYHUX CUCTEM AJI5s1 OUHIHKHU
IHANBIAYAJBHUX XAPAKTEPUCTUK ®@YHKHIOHAJIBHOI'O CTAHY CEPIEBO-
CYJIUHHOI CUCTEMH
Jluzory6 B.C., Kopaas 10.B., Koxemsako T.B., IlycroBajsios B.O.

HJI ghizionoeii ma peabinimayii im. M. Bocoeo Yepracbko2o HAyioHaIbHO20 YHIsepCcumenmy
im. b. Xmenvnuyvrozo, Yrpaina

In 75 qualified players using the Polar heart rate monitor during the performance of an orthoprogram,
heart rate variability (HRV) parameters were investigated. General and special physical performance was
determined during gaming by the GPSports EVO system. The functional state of the body of football players
with a predominance of moderate and pronounced activation of autonomous mechanisms of regulation of
CF was characterized by low values of SI and LF/ HF and high rates of general and special physical
performance, distance travelled, average running speed and HRmax than in athletes with moderate and
severe mechanisms of regulation. The functional state of the body of football players with moderate and
pronounced activation of the central mechanisms of regulation of SR is characterized by high values of SI,
LF/HF and low performance indicators.

Metoro poboTu 0yi0 3’siCyBaHHS iarHOCTHYHUX MOMUIMBOCTEH TelleKapaioiHTepBanorpadii Ta cucreMu
«GPSports EVO» st oiHKK (yHKIIOHATBHOTO CTaHy CEpPLEBO-CYANHHOT CHCTEMH CIIOPTCMEHIB.

VY 75 xBamidikoBanux (yTOOIIICTIB 32 1OMOMOror0 myiscomerpa «Polary min yac BUKoHaHHS OPTONPOOH
JOCTI/DKEHO TOKa3HWKH BapiabenmpHOCTI cepueBoro putmy (BCP). 3aramsHy Ta crnemianeHy Qi3udHy
Mpare31aTHICTh BU3HAYAIH Tij] Yac irpoBoi MisibHOCTI cructeMoro «GPSports EVO».

[lpn BuUKOHAaHHI OpPTOMPOOHM 3a MUHAMIKOIO TOKa3HHWKIB cTpec-inaekcy (Sl) Ta cummaTo-BaraabHOTO
6anmancy (LF/HF) Buninero Tumonoridxi BapiaHTH afanTUBHUX peakxiliit cepieBoro putMmy (CP) (West, B. J.,
2019). ¥V 41% oOcrexxyBaHUX BCTAHOBICHO IOMIpHY AKTHBAIil0 aBTOHOMHHX, a i 32% BHSBICHO
ONTHUMAJIbHE CIIBBIJHOIICHHS aBTOHOMHHMX 1 LEHTpaJdbHMX MexaHi3MmiB perysamii CP. YV 18%
kBauti(hikoBaHUX (HyTOOIICTIB BCTAHOBJICHO IMOMIpHY IIepeBary IeHTPaIbHUX KOHTYPIB PEryJsiiii, TOMi SIK Y
4% o0cTe)xyBaHUX BUPaXCHE JOMIHYBAaHHS LIGHTPAIbHUX, a Y 5% aBTOHOMHHUX MEXaHi3MIB peryismii
CP (Shaffer, F., 2017). ®yHkuioHalpHHi CTaH OpraHi3aMy (yTOONICTIB 3 JOMiHYBaHHSM MOMIpHOI Ta
BUPaXEHOI aKTHBallil aBTOHOMHHUX MexaHi3MiB perymsinii CP xapaktepusyBaBcsi HU3bKUME 3HaueHHAMH Sl 1
LF/HF Ta BuCOKMMH MOKa3HWKAaMH 3arajibHOI 1 crienianbHOl (Di3M9HOl Mpare3aTHOCTI, TOBXHHHU ITOI0JIaHOT
JMCTaHINi, CepeJHbOl MBHUIKOCTI Oiry, HiX Yy CHOPTCMEHIB 3 TOMIPHUM 1 BHpaKEHHUM JOMiHYBaHHIM
HEHTPAIbHUX MEXaHi3MiB peryismii. DyHKIioHaNbHUI cTaH opraHizMy (GyTOOJICTIB 3 MOMIPHOI Ta
BUPAXEHOIO aKTHBALIIEI0 LEHTPAJIbHUX MexaHi3MiB perymsinii CP xapakTepu3yeTbcss BACOKUMH 3HAYEHHAMHI
Sl, LF/HF i 3HmwkeHuMu mMoOKa3HWKaMu (I3UYHOT Tpame3aTHOCTI. Y OCTaHHIX TijJ 4Yac BHKOHaHHS
OpTONPOOM dacTillle BUSABSUIMCH TMapagokcanbHi peakiii BCP, 1m0 cBigumio mpo AU3PEryJisiiio
ajanTauifHUX MEXaHi3MiB i pU3MK BUHHKHEHHsI 3aXBOpIoOBaHb. BecTanosnena kopessuiss BCP 3 mokazHukamu
¢iznuHoi npaue3gatHocTi kBaidikoBanux ¢pyroomcris (JIluzoryo, B. C., 2017).

JlocmipkeHHsT TelenmyabcoMeTpoM «Polary iHIuBIIyalbHO-THIIONOTTYHUX XapaKTEPUCTUK BEreTaTHBHUX
MexaHi3MiB peryisnii CP ta ogrodacHe BuzHaueHHst GPS crucremoro ¢izndHoi mpare3aaTHicTio GyTOomicTiB
IiJ] 9Yac TPU € YyTIIMBHUMHU METOJMKAMU JUIS OIIHKHM CTaHy aJamnTarlii/ae3ananTamii oprafiaMy CIIOPTCMEHIB.
VY mpaxkTHKy MEITUYHOTO KOHTPOJIIO, 3 METOI0 PaHHBOTO PO3ITi3HABAHHS HEaIeKBaTHUX PEaKlliid opraHizMmy Ha
TPEHYBaJIbHI Ta 3MarajibHi HaBaHTAXXEHHs, HEOOXITHO BIPOBAKYBATH TEJIESMETPUYHI METOAM JOCIIKCHHS
(hYHKITIOHATTBPHOTO CTaHy CEPIIEBO-CYAMHHOI CHCTEMH Y TOEIHAHHI 3 BHU3HAUEHHSIM CIEIiabHOT (i3uvHOT
MpaLe3aaTHOCTI.

CrucoK BUKOPUCTAHUX JHKEPEI:
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OCOBJIMBOCTI PETYJATOPHUX MEXAHI3ZMIB CEPHEBOI'O PUTMY Y MOJIOAUX
CIHHOPTCMEHIB
JIro M.B., Xomenko C.M.
Yepracvruii Hayionanvruil yHigepcumem im. b. Xmenvnuysvrozo, Yepracu, Yxpaina

CydacHuil CHOpPT BHIIUX [OCSATHEHb XapaKTEPU3YETHCS 3HAYHOIO IHTEHCHU(IKAIEI0 TPEeHYBaIBLHOTO
IpoIecy, 0 MOXKE€ HPU3BOIUTH JO TOCTPOrO Ta XPOHIYHOrO (Di3MYHOTO MEPEHAINPYKEHHS 3 HEraTUBHUMU
HaCNiAKaMH IJIS1 30pOB'S CHOpPTCMeHiB. PaHHIM iHAMKATOPOM 3pHMBY ajamTalii OpraHi3aMy € HOpYIICHHS
PETYIATOPHUX MEXaHi3MiB aBTOHOMHOT HEPBOBOI CHCTEMH y PETYIIALT CEpLIEBO-CYANHHOI CHCTEMH.

Oco0nmBe 3Ha4eHHS Ma€ JOCTIDKEHHs BIKOBHX 3aKOHOMipHOCTeH (hopMyBaHHS (hi310JOTIHHHAX pe3epBiB
MiATITKIB Ta IOHAKIB, OCKUIBKY B IUX BIKOBUX Mepiofax BiAOYBarOThCs IMIBUAKI 3MiHHM y TiepeOya0Bi pi3HUX
¢izionoriunux cucteM. ICHye cyTTeBa mNporanuHa y pO3yMiHHI MeXxaHi3MiB (OpMYBaHHS pPE3ECpPBHUX
MOJKITMBOCTEH Y IPEJCTAaBHUKIB MOJOAIINX BIKOBHX TPYII, III0 BU3HAYAE aKTYaIbHICTh TaHOTO JOCIIHKEHHS.

Mertoto gocnmimkeHHs Oyno 3'sicyBaTm  ocoOuuBocTi  (opmyBaHHsS  (i3i0NOTiUHUX pe3epBiB  Ta
PETYJIATOPHUX MEXaHi3MIB CEpIIEBO-CYAMHHOI CUCTEMH Yy MIIIITKIB Ta IOHAKIB 3a MOKa3HUKAMH BapialliiiHOl
Ta CIeKTPajIbHOI KapaioiHTepBanorpadii.

VY mocmiKeHHi B3N y4acTh 35 copTcMeHiB (TiamiTku) BikoM 12,6+0,2 pokiB 31 craxkem 3aHATh 4,2+0,2
pokiB Ta 37 cnoprcMeHiB (roHaku) 18,7+0,2 pokiB 3i ctaxkem 3aHATh 6,2+0,2 pokiB. BukopucroByBaBcs
mynscometp Polar m400 HR must peectparii BapiabenpHOCTI CeplIeBOTO PUTMY Ta XBHIIBOBOI CTPYKTYpH
cepueBoro putmy. JocmimkyBanu: ctaructuyni mokazHuku: HR (ya/xs), RR (mc), SDNN (mc), AMo (%), SI
(y.0.); cnektpanbHi mokazuuku: TP (mc?), HF (mc?), LF (mc?), VLF (mc?), LF/HF Ta Innexc nenrpanizamii
(IC%). Peectparis npoBomuiacs y monoxenHi aexaun (10 xB amanTarii + 5 xB 3anmucy) Ta crosuu (6 xB,
aHaI3yBalMCA OCTaHHI 5 XB) Il BUKOHAHHS OPTOCTATHYHOI MpoOu. OCKIIBKM OTpUMaHi AaHi y BHOipKax
XapaKTepU3yBAINCSl BHPAKEHOIO acHMETpiclo, TO JaHi 0OpoOJsUIMCS HamapaMeTpUYHHMH METOAaMHU 3
BpaxyBaHHs MeJ/liaH Ta BEPXHbOTO i HIKHBOTO KBAPTUIIB.

VY crani crniokoro memiana YCC y ronakiB cranoBwia 62,2 [58; 66] ya/xs, y mimmitkis - 75,7 [67; 85]
ya/xB. Y Bcix 0OCTeXXyBaHHX y TOJOXEHHI JIe)Kadu MepeBakana rmapacuMiatidna manka AHC: mokasauk
LF/HF y rwmnaki - 0,62 [0,5; 0,8] y.o., y mimmitkis - 0,95 [0,8; 1,2] y.o. IIpu mepexoni y BepTHKaJIbHE
MOJIOKEHHS CIIOCTEPIranucs CTAaTUCTUYHO 3HauyIIi 3MiHK 1oka3HukiB BCP B 060x rpymax. ¥ 1oHakiB 3MiHH
Oynu Oinbm BupaxeHnumu: HR 30inpmmnacs Ha 42% y tonakiB npotu 29% y migmiTkis, SI 3pic Ha 187% y
1oHaKiB mpotu 129% y migmiTkis, cniBBigHomenHs LF/HF migsumunacs va 729% y roHakiB mpotu 204% y
I TITKIB.

Ha ocnoBi gunamiku mokasHukiB SI ta LF/HF 3anpomnonoBano kmacudikaiiro m'sTd TUMIB perysuii
CEepLEBOr0 PUTMY:

1. Bupaxenwuit nenrpansauii Tam (SI1>101, LF/HF >7,6) - BupaskeHa akTHBaIlisl HEHTPAIBHOTO KOHTYPY.

2. Tomipuuii nentpanpuuit tum (SI 81-100, LF/HF 5,6-7,5) - moMipHa akTHBaLlisi IEHTPAILHOTO KOHTYPY.

3. Onrumansauii Tun (SI 60-80, LF/HF 3,6-5,5) - 6ananc aBTOHOMHOTO Ta LIEHTPAIbHOTO KOHTYPIB.

4. Tlomipuuii aBroHomHuui#t Trm (SI 40-59, LF/HF 1,6-3,5) - momipHa akTHBailis aBTOHOMHOTO KOHTYPY.

5. Bupaxenwuit aBronomuuii T (SI <39, LF/HF <1,5) - BupaskeHa akTHBaIlisi aBTOHOMHOTO KOHTYDY.

Posmonin o6cTexxyBaHUX 3a TUTIAMU PETYIIAIIL ¥ BiZICOTKOBOMY BiTHOIIIEHHI ITOKa3aHO B Tabmui 1.

Tabmuus 1. BincoTkoBuid po3mojin 3a THIIAMH PETYJILii cepleBO-CyJUHHOI CUCTEMHU Yy IOHaKiB, Ta
I JUTITKIB, IO 3aMAIOTHCS CIIOPTOM

Tun peryJsimii IOnakn HipmiTkn
OnTuMansHUM 41% 35%
[Tomipauii aBTOHOMHHI 30% 27%
Bupaxennii aBTOHOMHHN 16% 21%
[MoMipHHH IEHTpATBEHUIH 12% 12%
Bupaxxenuii ieHTpasbHui 1% 5%

3 OTpUMaHUX AaHUX MOXHA 3pOOUTH HACTYIHI BUCHOBKHU:

1. 'V roHakiB BUsiBIIEH] BUI (i310JI0TIYHI pe3epBH MOPIBHIHO 3 IMTiII TKAMH.

2. BcranoBieHi pi3HI THUIONOTIYHI BapiaHTH PE3EPBHUX MOXKIHMBOCTEH PETYIATOPHUX peakiiii Ha
CeplleBHI PHUTM Yy IOHaKiB Ta WiJITKIB 3a auHaMmikoro moka3HukiB SI ta LF/HF npum BukoHaHHI
OPTOCTATHYHOI TIPOOH.

3. OO0crtexyBaHi 3 JJOMIHYBaHHSIM aBTOHOMHHX MEXaHI3MIB PEryisllii xapakTepu3yBalics HU3bKUMU
3naueHHaMu Sl 1 LF/HF, tozi sk ocobu 3 nepeBa’kaHHSAM IIEHTPaJbHUX MEXaHi3MiB MaJIld BHCOKi 3HAYE€HHS
LUX TOKA3HHUKIB Ta HIKYi PE3EPBHI MOXKIIMBOCTI.
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BILJIUB BX)KUBAHHS «A®JIYBIHY» HA IOKA3SHUKU KJIITUHHOI JIAHKU IMYHITETY Y
CHOPTCMEHIB ITPOBUX BUAIB CIIOPTY.
Mamnzkaii F0.A., lleiiko B.I.
Teproninvcokuil HayionarbHul nedazociynull yHigepcumem imeni Bonooumupa I'namiwoxa, Yxpaina

We found that team-sport athletes had a significant decrease in the absolute number of lymphocytes
compared with controls, due to a reduction in the absolute number of lymphocytes with membrane markers
CD3+, CD22+, and CDI16+ by 45.2%, 3.4%, and 16.7%, respectively. The use of “Aflubin” resulted in a
significant 9.5% increase in the total number of peripheral blood lymphocytes compared with baseline, due
to lymphocytes with the membrane marker CD3+ and all of their subpopulations.

[lix uwac Qi3UUHUX TpeHyBaHb OpPraHi3M MiJAA€TbCS JOBIOCTPOKOBOMY BIUIMBY MOJPA3HUKIB Ta
HaBaHTAXEHb IO B CBOIO 4Yepry IMEpeBUIIye TMOPOTH pearyBaHHS OpraHi3My Ta MPH3BOAWUTH [0
MIPEeMOPOITHUX CTaHIB, PI3HOMAHITHOTO BHAY MOPYIIEHb 1 BUCHAKCHHS. BigoMoO TakoX, IO MpHUTHIYCHHS
OKpEeMHX KOMIIOHEHTIB iMYHHOTO 3aXHCTy HE 3aBXKAH CYNPOBOUKYETHCS 3HWKCHHSIM 3araibHOl
PE3UCTEHTHOCTI OpraHi3My, 110 BKa3y€ Ha CKJIAJHICTh i OaraTOpPiBHEBICTh IMYHOPETYISTOPHUX MEXaHI3MIB,
B dopmyBanHi marodhiziodoTivHAX MPOIECIB Y CIIOPTCMEHIB, MMPOBITHE MiCIle TTOCiAae, SIK CTaH CHCTEMHOTO
IMyHITETY B IIJIOMY TaK i (yHKI[IOHATbHUI cTaH HecnenudivyHOl, KIITHHHOT Ta TyMOpaibHO1 TaHKu (ANiSOV
D. 1., 2022; Sheiko V. I(H)., 2023; Golovachenko R. V., 2019).

Mera Hamoro MAOCHIMKEHHS: Marodi3ionoriude OOTpyHTYBaHHS BXHBaHHS AdQuyOiHy 3 IMUILTIO
KOpHUTyBaHHA ()YHKI[IOHATPHUX ITOKA3HWKIB TOMEOCTa3y: CHCTEMHOTO IMYHITETY Ta NESKHX Ol0XiMIYHHX
MOKa3HHKIB KPOBi y MPEJCTaBHUKIB IrpPOBUX BHUIIIB CIIOPTY.

B nocnimkeni Opany y4acTh BOJOHTEPU 3arajibHOK KUIBKICTIO 75 0ci0 (BCi BOJIOHTEPH YOJIOBIYOI CTaTi,
16 — 19 pokiB), sxi Oynu po3zineHi Ha ABi Tpymu. | rpyIy CKIIamM MPakTHYHO 30POBI HETPEHOBaHI 0COOH
(50 oci0); 2 cknanu 25 cropTcMEHIB pi3HOTO PiBHS MiATOTOBKH irpoBUX BUIB criopTy ((hyT6oi, Bosneitbon,
Oacketr0oi). IMYHOJOTIYHMH CTATyC BH3HAYaIM 3arajibHONPUHHATAMHU IMYHOJIOTIYHUMHU METOJaMHU
(Sokolenko V. L., 2018). Jlns kopekiiii cTaHy iMyHHOI CHCTEMH BHKOPHCTOBYBaJH mpenapar AduyOiH,
3TiTHO THCTPYKIII.

Hamu Oynu BUSIBIIEHO, IIO y CIIOPTCMEHIB IrPOBHX BUJIB CIIOPTY JOCTOBIpHE 3MEHIIEHHS aOCOMIOTHOT
KUTBKOCTi JIM(OIUTIB, B TOPIBHSHHI 3 KOHTPOJIEM, 32 PpaxyHOK 3MEHIICHHS a0CONIOTHOI KiJIBbKOCTI
nimponwmtiB 3 MmemOpananMu Mapkepamu CD3+, CD22+, CD16+ Ha 45,2 %, 3,4 %, 16,7 % BignoBimHO.
TakuM 9HMHOM y CHOPTCMEHIB irpPOBHX BHJIB CIOPTY CIIOCTEPIrae€ThCsl MOPYHICHHS JisSUIBHOCTI KJIITHHHOI
JIAHKW CUCTEMHOTO IMyHITETY 3 GOpMYyBaHHSIM (PYHKI[IOHAILHUX O3HAK iIMyHOJIe(DiIMTHOTO CTaHy.

[Ticns BxuBaHHS «AQTyOiHY» CIIOCTEpIraioch JIOCTOBIPHE 30UIBIICHHS 3arajlbHOT KUTBKOCTI JIIM(OIIUTIB
B nepudepiiiHiii KpoBi y NOpIBHSHHI 3 BUXIJHMUMHU BeIHMYMHaMU Ha 9,5 %, 3a paxyHOK JIiM(OLUTIB 3
MeMOpaHnHUM Mapkepom CD3+ Ta Bcix iX CyOmomy siii.

Takum uymHOM BkMBaHHS AQiyOiHy CIIOPTCMEHaMH ITpOBHX BHJIB CIOPTY BHKIHMKAIO 3MEHIICHHS
MPOSIBiB iIMYHOAEDIIIUTY KIITHHHOI JAHKW CUCTEMHOTO IMYHITETY.
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ENDOTHELIUM-INDEPENDENT EFFECT OF THE THIAZOLIDINEDIONES ON THE RAT
AORTA VASCULAR TONE.
Mezhenskyi O., Philyppov 1.
Bogomoletz Institute of Physiology, Kyiv, Ukraine

Thiazolidinediones (TZDs), a class of widely used antidiabetic drugs, are primarily prescribed to regulate
metabolic disorders such as type 2 diabetes by improving insulin sensitivity. However, their clinical use is
significantly limited by a range of adverse effects. Known side effects include heart failure, aortic coaptation,
and an increased risk of bladder cancer, all of which have raised safety concerns and restricted the
therapeutic application of these compounds. Understanding the underlying mechanisms behind these effects
— why and how they occur — is therefore crucial. Such knowledge can guide the development of new, safer
antidiabetic agents and inform the design of novel treatment protocols that either mitigate these side effects
or, potentially, exploit them for therapeutic benefit.

In our study, we focused on one of the most commonly used TZDs, rosiglitazone, to investigate its effect
on the vascular tone. Specifically, we examined its impact on rat aortic tissue, both in the presence and
absence of the endothelium, to understand how endothelial signaling contributes to the drug’s vascular
actions. To assess these effects, we conducted a series of tensitometric experiments based on a modified
version of Mulvany’s wire myography method (Mulvany, & Halpern, 1977), which allows precise
measurement of vascular tension. This setup enabled us to evaluate how the preconstricted aorta contracts
and relaxes in response to rosiglitazone and other compounds, providing valuable insights into the drug’s
direct influence on vascular function.

Our results suggest that rosiglitazone (80 uM) exerts its vascular effects through both endothelium-
dependent and endothelium-independent mechanisms. The endothelium-independent pathway is nitric oxide
(NO)-independent and is primarily mediated by the direct activation of soluble guanylate cyclase (sGC). This
activation leads to the stimulation of protein kinase G (PKG), which subsequently activates BKca channels
on the smooth muscle cell membrane, resulting in vasorelaxation measuring at ~ 40% of phenylephryne (100
uM) induced contraction.

The endothelium-dependent pathway of rosiglitazone appears to also involve guanylate cyclase, but is
independent of both NO and prostaglandin signaling. Importantly, our findings indicate that, contrary to
previous reports, the vascular effects of rosiglitazone in the aorta are directly associated with guanylate
cyclase activation rather than PKG. This conclusion is supported by the observation that rosiglitazone’s
effects were abolished when co-administered with the guanylate cyclase inhibitor methylene blue.

These functional results were further supported by molecular docking studies, which demonstrated that
rosiglitazone binds to guanylate cyclase in a heme-dependent manner. Additionally, our experiments indicate
that, despite earlier suggestions, rosiglitazone does not modulate TRPV4 channels in the aorta cells, either
through specific or non-specific mechanisms.

References:

1. Mulvany, M. J., & Halpern, W. (1977). Contractile properties of small arterial resistance vessels in spontaneously
hypertensive and normotensive rats. Circulation Research, 41(1), 19-26. https://doi.org/10.1161/01.res.41.1.19
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BIIJIUB OTPYT I'AJJIOK VIPERA BERUS BERUS TA VIPERA BERUS NIKOLSKII HA CTAH
M’SI30BOi TKAHUHHU JIABOPATOPHUX TBAPUH B EKCIIEPUMEHTI
Coryiiko FO.P.
Jlvsiecoka meduuna axademis imeni Anopest Kpynuncokoeo Jlvsis, Yrpaina

Ha croromuimHiii neHb € aKTyalbHHMH. TPOOJIEMH OTPYEHb BHACIHIJOK YKYCiB TaIiOK. 3Ha4HE
PI3HOMAaHITTS KOMIIOHEHTIB OTPYTH CTAa€ MPUIMHOI0 BUHUKHEHHS BUPAKEHUX MATOJOTIYHUX 3MiH OPTaHiB i
cucteM. PO3BHTOK MAaTOOTIYHOTO YCKIIaHEHHS BHACTIIOK YKYCiB raaiok Vipera berus berus Ta Vipera berus
nikolskii 6araTo B woMy 3a7eXuTh BiJ A03W OTPYTH Ta MIBHAKOCTI ii po3moxaity B opraHi3mi. [lopymenus
HOPMAJIBPHOTO CTaHy OpPTraHi3My € HaJ3BUYaiHO 3ryOHHM, TiIBHIIy€ TPHUBAIICTP JIKyBaHHA Ta peabimiTarii.
ToMy BaXJIMBUM € BceOiyHE OOCHIIHKEHHsS NaHOi MpoOleMH 3 METOI po3poOKM 3aXOAiB MPOQiIAKTHKH,
HIBUIKOI JIarHOCTHKH yCKIIaHEHb Ta e()eKTUBHOTO JIIKyBaHHSI.

Ha nmanmii yac 3ayMIIArOTHCS BIAKPHUTUMH THTAHHS IOJO OCOOJIMBOCTEH BIUIMBY OTPYTH TaliOK Ha
ricronoriuny OyIOBY OpraHiB Ta CHCTEM, a caMe M S30BOi TKaHWHH. llpu MOTpamssiHHI OTPYTH B OpraHizm
JIIOAMHY, BiOYBaIOTHCS 3MiHM 0COOIMBOCTEH TicToNOrvHOI opraHizamii Ta nepediry 610XiMiYHHX HpPOLECiB
B KIITHHAX M S30BOi TKaHWHHW, MI0 MPHU3BOIUTH N0 11 auchyHkuii. PeTenpHnii aHami3 HayKOBUX DKEpel
MIPOJIEMOHCTPYBAB, 110 HEIOCTATHRO JOCIIKEHI CTPYKTYpHO-(DYHKI[IOHATBHI TTapaMeTPH M’ S30BO1 TKAHUHH
32 YMOB IHTOKCHKAIlii OTPYTH TaJlOKd 3BHYANHOI, TaKOXX OOMEKeHI JaHi 1moJ0 MOPQOJOTIYHUX 3MIiH
M’sI30BOi TKAHHHH 32 YMOB BILIMBY OTpYT Traatoku Vipera berus berus ta Vipera berus nikolskii.

Vipera berus, Takox BifoMa K 3BHYaifHA Taf0Ka, € BUIOM 3Mii, IUPOKO MOIMIMPEHUM B €Bpor Ta
NesKkux yactMHax Asii. Ii oTpyTa € cyminmmio gepMeHTaTUBHUX Ta He)epPMEHTATUBHHX KOMIOHEHTIB, IO
BUKJIMKAIOTh SIK MICIIEBI, TaK i CUCTEMHI €(DEeKTH, BKIIIOYAIOYX HAOPSK, KPOBOTEUY, MIOHEKPO3, TYHKOBO-
KHUIOKOBI pO37Taad, a B PIAKICHUX BUMAAKaX — paOAOMIOIi3, KOAryJomariio Ta TiMOBOJEMiYHHH IIOK.
MarpuuHi MeTanonpoTeiHa3u Ta HUTOKIHY, SIKi € MeliaTopaMu 3amalieHHs, 0epyTh y4acTh SK Y PO3BUTKY
[UX peakiii, Tak i B perenepanii TKaHuH IiCJIs TOCTPOTO YIIKOIKEHHS.

Mertoro nmaHoro mocmimkeHHS Oyllo mpoaHamizyBaTH KoHIeHTparii MMP-1, -2, -3, -8, -10, TkaHUHHOTO
iaribitopy MMP TIMP-1, a Takox mpo- Ta MpOTH3AMaIbHUX MHUTOKIHIB y M'S3aX MIypiB MIiCHS iH'€KIil
OTPYTH JBOX MiIBUAIB ramtok — V. berus berus i V. berus nikolskii — 3 Meroro 3'sicyBaHHs iX posi y
BIJINIOBi/Il OpraHi3My Ha 3MilHy OTpYTY.

Jis BUKOHaHHS TIOCTaBICHWX Y JOCHTI[DKCHHI 3aBlaHb 1 JOCATHEHHA METH, OyB TIpOBEICHUI
EKCIIEPUMEHT, IUIIXOM MOJICIIIOBAHHS Ha HEJIHIMHUX IIypax-caMIsiX CTaHy roCTPOi IHTOKCHKAIi OTPYTOHO
3miii Buy Vipera berus berus ta Vipera berus nikolskii.

Beporo TpuansTh nypiB, BAKOPUCTAHUX Y IIBOMY JOCHTIKEHHI, Oy BHIIAJKOBO PO3/IIICHI HA TPU TPYITH
(n=10). KoHTpomnpHiil rpyni BBOAMIN BHYTpimHb04epeBHO (B/4) 0,5 mu 0,9% po3unHy XJI0OpHIy Hatpito.
[epmiii ekcriepuMeHTaNIBHIM TPyl BBOJMIN BHYTPIIIHROUEPEBHO HamiBieTanbHy 103y (LD50) orpyru V.
berus berus y ¢izionoriunomy pozumsi (1,576 mMxr 1 r macu Tina), a apyrid — LD50 orpytu V. berus
nikolskii y dizionoriuromy posunti (0,972 mkr 1 T Macu Tina).

Bynu BusiBneHi 3MiHM B M'SI30Biii TKaHUHI, a came: 3Ha4HE 30UIbIIEHHs Maibke Bcix MMP, Bkimowatoun
MMP-2, a Takox BmicT TIMP-1, IFN-y ta nporusanansaux 1L-4 i IL-10 3 TeHACHIII€0 10 3HUKCHHS PIBHS
JESKUX TPO3anajbHUX LUTOKIHIB Yepe3 24 TONMHU MICHs BBEACHHS OTPYTH, IO MOXE OyTH O3HAKOIO
MPUTHIYESHHS 3aMajeHHs Ta MOYaTKy BiJIHOBHHUX TPOIIECIB, TOB'I3aHUX 3 PEMOJICIIOBAHHSM IMO3aKIITHHHOTO
MaTpHUKCY Ta (POPMYBAHHSIM ONTHMAIBHOTO CEPEIOBHIIA JUIsl pereHepariii M's3iB.

In'exmis otpytm V. berus berus i V. berus nikolskii Bukimkae 3MiHM B M'A30BHX TKaHWHaX, IO
XapaKTepU3yIOThCS 3HAYHUM TiABUIIEHHM piBHA Oinbiocti MMP, TIMP-1, IFN-y i nportnzanansaux IL-4 i
-10, a TakoXk TEHIEHIIEIO MO 3HMKCHHS PIBHS ACSIKUX MpO3anajibHUX IUTOKIHIB. HaiOinbii 3MiHU Oyiu
noB'sa3adi 3 piBHAMH MMP-2, IL-4 Ta -10, i iX ofHOYAacHE MiABUILEHHA MOXe OyTH O3HAKOI HPUTHIYEHHS
3aMaJIeHHsI Ta IOYaTKy penapaTUBHUX MPOLECIB, MOB'I3aHMX 3 PEMOJIEIIOBAHHSM MO3aKITITHHHOTO MaTPUKCY
Ta (OPMYBaHHSM ONTHMAJIHHOTO CEPEIOBUIIA ISl PEreHepallii CKeJIETHUX M's3iB. BinoBiHO, BCTaHOBJIEHA
HaMH TEHJICHIIIS /IO 3HWKEHHS BMICTY JISSKUX MpO3arajbHUX IMUTOKIHIB y M'A3ax IypiB uepe3 24 roauHu
MICJIL OTPYEHHS TAKOX MOXKe OYTH 03HAKOIO MPHUTHIYCHHS 3allaIeHHs Ta OYaTKy pernapaTHBHUX MPOLECIB y
MOIIKOPKeHOMY M'si3i. OJHaK Ui BCTAHOBJICHHS TOYHHMX MEXaHI3MIB BUSBJICHMX HaMU 3MIiH HEOOXiJHI
nmojajbil gocaipkeHHs. Takok Oysio BHSBICHO 37aTHICTH OTpyTH V. berus nikolskii BukiMkatu Oijbiin
BUpPaXXEHI 3MiHH, IO MiJKPECITIOE YHIKAIBHICTh OTPYT Pi3HUX HiABHUIIB TaJlOK 1 3aJIEXKHICTh €PEKTy YKyCy
BiJ iXHBOro cknany. Po3ymiHHA MexaHi3miB aii 3MiiHOT OTpyTHM Moke OyTH 3acTOCOBaHE B MEIHIIMHI,
¢dapmakororii Ta GiOMEIMYHHUX JOCTIHDKEHHSX, CIIPSIMOBAHUX HAa PO3POOKY aHTHJOTIB, CTBOPEHHS HOBUX
JIIKIB Ta BUBYCHHS 3allaJIbHUX MPOILIECIB.
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BILJIUB BIPYCHOI'O TEITATUTY C HA TIOKA3ZHUKHU HIEHTPAJIBHOI TEMOJIUHAMIKH
TA MIKPOKPUCTAJII3AIIIO CJIMHA
Cytopwmin . O., Hleiixo B. 1.
Teproninvcokutl HayioHaIbHUL nedazociunull yHigepcumem im. Bonooumupa I'namioka

We found that in normal (almost healthy) people, the microcrystallization pattern of saliva was
represented by Type | (71.4%) and Type Il (28.6%). Types IV and V microcrystals were observed against the
background of viral hepatitis C (IV, 75%; V, 25%). Against the background of hepatitis C, a significant
increase in systolic blood pressure, pulse pressure, minute and second blood volume, cardiac index, left
ventricular output, circulatory efficiency coefficient, and the Robinson, Curdo, stress, and Quetelet indices
was detected.

MeTomu Cy4yacHOI J[iarHOCTMKHM TIOJUISIOTh HAa 1HBa3WBHI, HeiBa3uBHI Ta (yHKIiOHANBHI. [HBa3uBHI
METOAW JOCIHiDKCHHS TIepenbadaroTe (Qi3udHe NPOHWUKHEHHS, B OpraHi3M JIIOMWHW;, HEiHBa3WBHI
JOCTIDKEHHS - 1Ie¢ OTPUMAaHHS JaHUX Ta MOKAa3HUKIB, B AKICHUX 1 KITbKICHUX XapaKTePUCTHUKAX JaHuX Oe3
MOPYIIEHHS IUIICHOCTI IIKIpHUX TOKPUBIB; (yHKUiOHAJIbHA [iarHOCTHKA - METOIM BHUBYCHHS
(hyHKITIOHYBaHHS OpraHiB i cucreM. HeiHBa3WBHI METOIM MAfOTh B MEPCIIEKTHBI IMUPOKE BUKOPUCTAHHS IS
TiarHOCTHKYM (PYHKIIOHATBPHMUX Ta TOMEOCTaTHYHMX 3MiH. ClMHAa BHKOPHCTOBYETHCS IS BUSBIICHHS
OHKOJIOTiYHUX Ta 1H(EeKUiHHUX 3aXBopioBaHb (oHKOMapkepu Ta SARS-C0OV-2), mo cTBOpIOE MiATPYHTS IS
BIPOBA/DKCHHS METOMy JOCIIDKEHHsT Mikpokpucrtamsaiii ciuau (Caizhi Liao, 2023). V 2023 pomi y 29
kpainax €C/€E3 srinno «European Centre for Disease Prevention and Control» 6ys0 3apeectpoBano 28 622
Bunajku renatuty C, 1o BiMOBiIae NpuOIn3HOMY Noka3Huky 7,4 Bunazakis Ha 100 000 nacenenns (ECDC,
2025).

Mertoro Hamoi po6oTH Oylmo MOCTHAWTH 3MiHA B TIOKa3HUKaX MEHTPaTbHOI TEMOAMHAMIKH Ta
IHTETPOBaHUX I'€OAMHAMIYHHX 1HIEKCIB 1 3MiH B MIKPOKpHUCTAaNi3allii CIMHA XBOpUX Ha BipycHuH renatut-C.
B po6oTi BUKOpHCTaHI 3aralbHONPUIHATI METOIN JOCIIDKEHHS ICHTpalIbHOT remoanHamiku (Garinova, O.,
2021). MikpokpucTai3amiio CIMHA TOChiKyBanmn 3a meroaukoro Jleyca II. A. piguHy; THUHOJOTiO
kpuctanis ciauau (I, I1, 11, IV ta V tun) 6ymno npoenexo 3rigno manux (Yangyang Cui, 2022). Hamu Gyiio
BCTAQHOBJICHO, 110 B HOPMi (ITPaKTHYHO 3J0POBI JIFOAM) MIKPOKpUCTali3alliiiHa KapTHHA CIUHH Oyiia
npencrasiena I (71,4%) ta 11 (28,6%) tunom, mikpokpucramizauis 111, IV Ta V tumy 6yna Bigcytas. [V ta V
TUI MIKPOKpHCTaNiB crocTepirascs Ha ¢oni BipycHoro rematury C (IV - 75 %:V - 25 %). HocroBipHi
BiIMIHHOCTI (30UIbILICHHS B MMOPIBHSIHHI 3 KOHTpoJieM) Ha ¢oHi renatuty C Oynu BUSBIICHI B: CUCTOIIYHOMY
aprepianbHOMy THCKY (Ha 7 %), myiabcoBOoMy TUCKY (Ha 28 %), XBWIMHHOMY 00’eMy KpoBi (Ha 5 %),
CeKyHAHOMY 00’eMy KpoBi (Ha 5 %), cepueBoMy iHaekci (Ha 86 %), MOTYKHOCTI poOOTH JiBOrO LUTyHOUYKA
(ma 13,5 %), xoedilieHTi €eKOHOMIYHOCTI KpoBooOiry (Ha 26,7 %), ingekci Pobincona (Ha 8 %), iHmexci
Kepno (ua 81 %), inaekci crpecy (Ha 24 %), inaekci Kerne (Ha 16 %).

TakuM yWMHOM, OTpUMaHI HaMH pE3yJIbTATH BKa3ylOTh, IO BipycHui rematuT C CyIMpOBOIKYETHCS
(opMyBaHHSIM O3HaK BHCHRXCHHS Ta 3MCHIIEHHS aJalTallifHUX pe3epBiB, a TaKOX IOTipIIEHHS
aJanTaiifHuX MOXJIMBOCTEH OpraHiamy, 10 Ha Hally JIyMKYy Ma€ 3B'I30K 3 IIOKa3HUKaMHU
MIKpOKpHCTaIi3allil CIMHN (BereTaTHBHA PeryIsiis (i3ionoriyaux QpyHKIii).
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MIKPOKPUCTAJIIZALISI CTUMHU: TOJATKOBUI JIATHOCTUYHUIMA HETHBASUBHUI
3ACIBb OLIHKHA CTAHY 310POB’s1
Cytopwmin . O., Hleiixo B. 1.
Kuiscokuii npogecitinuii koneoxic 3 ROCUNEHOI0 GIlICbKO80I0 Ma (I3UUHOI Ni020MOBKOI0

Saliva serves as a multimodal signaller of health status, the collection of which is easily accessible and
cost-effective without compromising the integrity of the skin. The method of dehydrated saliva drops is used
in scientific publications describing chronic stress, changes in the activity of the autonomic nervous system
and the presence of metabolic-associated pathologies.

CnuHa CiIyrye MyJIbTUMOJAIBHBIM CHTHANII3aTOPOM CTaHy 3[0pOB’A, 3a0ip skoi Oe3 mopymieHHsS
LUTICHOCTI IIKIpHUX MOKPHBIB, € JIETKOAOCTYIIHUM Ta €KOHOMi4HO BHTiZHUM (Surdu, A., 2025). Hanpsm
JOCHIDKEHHsSI CIMHM BCE YAaCTillle TOYMHAE 3 SBIATUCS B MOHATTI «CIMHOMIKa» 3 TOJANbIIUM HOTO
TUIKYBaHHSM 3aJIe)KHO BiJl JOCTIKYBaHOI CKIIAI0BOI CIIMHU, a caMe: IPOTeoMika, TeHOMIKa, MeTaboIoMiKa,
iMyHOMiKa, MikpoOiomika Ta Tpanckpunromika (Cyropmin . O., 2024). Bucoka A0CTyNHICTb CIMHU POOUTH
il meHTpoM AOCIHiKeHb OiOMapKepiB Ta AEMOHCTPYE CBOIO HiarHOCTHYHY LIiHHICTh NMPH 3aXBOPIOBAHHSIX
POTOBO{ MTOPOXKHWHM, AiabeTi, 3aXBOPIOBAHHSIX HHUPOK, T€TAaTUTI, HEHPOAereHepaTHBHUX 3aXBOPIOBAHHAX Ta
iMmyHO#epimuTHUX 3axBoproBaHHIX (Song, M., 2023). AcmekTd Ta MPOIECH MIKPOKPUCTAJIOYTBOPEHHS B
Kparuli CIMHHU 3a4ilaloTh SIK OpPraHi4Hi, TaKk 1 HeopraHiuHi KOMIOHEHTH (YTBOPEHHS MIKPOKPHUCTATIB B
OiKOBOMY 3011i), IIO Ja€ 3MOTYy BBaXKaTH MIKPOKPHCTANI3AII0 CIWHN IarHOCTHYHUM KpPHUTEPIEM
(hyHKITIOHATBHOTO CTaHy OpraHi3My Ta MapkepoM (hi3i0J0TI9HNX 3MiH BHACTIIOK /il YHHHHKA.

Mertoto Hamoi poboTH OyJI0 OIIHUTH MOJIHMBICTH 3aCTOCYBaHHSI METOJIY MIKpOKpHUCTaNi3alii CIUHU SIK
HEIHBa3MBHOTO METOJY OLIHKM CTaHy 3/0pOB’s. [HO3eMHi BYEHi BUAUISIOTH 5 THUMIB MIKpOKpHCTami3arii
cimaU (Spinei A., 2014). | tum Mae 49iTKuil KpUCTaTIYHUN MaIOHOK B BUTIIAL «JIHCTKA manopoti». Il tun
Ma€ MIKPOKPUCTAiUHI TONKOBWAHI CTPYKTYpH, TOOTO MEHIIY KUTBKICTh JCHAPUTHHUX BiAPOCTKIB.
Mopdoioris Il Tuny nependavae HasiBHICTD 31p4aTONOIIOHUX KPUCTATIB 200 BHI03MIHEHUX HENPABUIBLHUX
¢bopM 1 TeHTpanmpHIN 30HI JerigpaToBaHoi Kparum. V THII Mae 3HAYHY KIiJTBKICTh BiJOKPEMIICHHUX
MIKPOKPHCTANIB OBAIBHONOAIOHOT abo HempasmwinbHOI (opm. Crpykrypa [V THmy Xapaktepusyerbes
HasBHICTIO OKpEMHX TiT4acTOMOAIOHMX MIKPOKPUCTANiB BiJHOCHO BCi€i JeripaToBaHol Kparui.
3acTrocyBaHHS METOJY JIETigpaTOBaHOI Kparuli CIMHHM 3HAXOIUTh Micle B psli HAyKOBHX MyOJiKamii
OCTaHHBOTO  JIECATHIITTS, 30Kpema €wmenbsHoBa H. 1O. ocBiTroe B HAyKoBOMY  JOpPOOKY
MIKPOKPHCTAII3AIII0 CIMHA y 0ci0, SKi MalOTh XPOHIYHHH CTpEeC 3 PU3UKOM MeTaboJiuHO-acoI[iiOBaHIX
MATOJIOTIH BHACIIIOK 3MIHM aKTHBHOCTI JIAHOK BEre€TaTUBHOT HEPBOBOI CUCTEMH, BKa3ye Ha (DyHKIlIOHAIbHE
HAaBaHTa)XXEHHS Ta CYNPOBOJDKYEThCA HasBHICTIO [V Ta V THIOM MikpokpucTamizamii cnuau 3a Jleycy-
Kykinoto (Cyropmin . O., 2024; Cyropmin H. O., 2023).

Takum 4YMHOM BHUIIEBKA3aHE JIO3BOJISIE CTBEP/XKYBATH, IO METOJ] MiKpDOKpHUCTaNi3allii CIIMHU 3HAXO/IUTh
CBOE MicCIle cepell JOCHiKeHb (YHKIIIOHAIBHOTO CTaHy, (i3ioNoriyHuX Ta MaTo(i3ioNOriYHUX IPOLECIB
LLTICHOTO OpPTaHi3My IO BiI3ePKAIICHO B HAYKOBHX IyOJIKAIISIX BITIYN3HSIHAX T4 IHO3EMHHUX BUCHUX.
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BIIJIMB METPE3JIIASEHOHY, CUHTE30BAHOT'O HA OCHOBI BEH30/IA3EIIIHY, HA
MHNOBEAIHKY TA BMICT KOBYUHUX ITI'MEHTIB ¥ 1IIYPIB 3 HAPKIHCOHIYHUM
CUHAPOMOM
IlTanosa JI.S.>%, Beceancbkmii C.ILY, SAnuyk I1.LY, Poxunosa P.A.2, lum6amok O.B.%, Illagankina
B.0.!, Xuaa B.IL.!

'Kuiscoruii nayionanvnuii ynisepcumem imeni Tapaca Ileeuenxa
2[ncmumym Ximii 6UCOKOMONEKYIAPHUX CROLYK

Parkinson's disease (PD) is associated not only with neurological problems, but also with significant
changes in peripheral organs and peripheral metabolism. This study aimed to investigate the effect of a
novel benzodiazepine derivative, metresdiazenone, on the locomotor and exploratory behavior as well as bile
pigments content in rats with a rotenone model of Parkinsonian syndrome (PS). Our results showed that
rotenone impaired motor and exploratory behavior in rats and reduced the level of bile pigments by 30.6%.
Metresdiazenone at a dose of 1 mg/kg restored bile pigment content to 85% of control levels. At dose of 2
mg/kg, the content of bile pigments corresponded to control level, and at 4 mg/kg, it exceeded this indicator
by 12.7%. The behavior of rats with PS also improved under the influence of metresdiazenone.

XBopoba [lapkincona (XII) mos's3ana He nIuIIe 3 HEBPOJOTIYHUMHU TMpobOIeMaMu, ane ¥ 31 3HAYHUMU
(yHKIIOHATPHUMH 3MiHAMH OPTaHiB, y TOMY YHCHi i mporieciB MeTabo1i3mMy. MeToto poboTu 0yiio BUBUUTH
JIOKOMOTOPHY Ta OPI€HTOBHO-AOCHITHUIBKY MOBEAIHKY, BMICT IIIMEHTIB OBYl Yy IIYpiB 3 POTEHOHOBOIO
Mozemuto mapkiHcoHiwHoro cuaapomy (IIC), a Takok OIMIHWTH Mif0 HOBOTO TOXIAHOTO O€H30Mia3ermmiHy —
METpPEe3/1ia3¢HOHY, Ha JOCIIKYBaHi MOKa3HUKU. [[Jisl TOCATHEHHS METH 3ajlydald TecT "BiAKPUTOro moJjs"
Ta METOJ] TOHKOIIApOBOi xpomarorpadii. OnepikaHi pe3ynbTaTH MOKa3alH, IO IIiJ[ BIJIABOM POTCHOHY Y
KOBYi, TMOPIBHAHO 3 KOHTpojeM, Ha 30,6% 3MeHuIyBanacs KOHIEHTpauis OinipyOiny Ta OiniBepauny. Ilix
BIUTMBOM METPE3/[ia3eHOHY B 17031 | MI/KT BMICT MIrMEHTIB JKOBYiI BiJTHOBHBCS 10 85% BiJHOCHO
KOHTPOJIBHUX 3HA4€Hb, Y 1031 2 MI/KT — KOHIIEHTpAlis WX HIrMEHTIB csraja HOPMH, a mpu 4 MI/Kr —
nepesuiyBaia Taky Ha 12,7%. Ilpu BigcyTHOCTI JIiKyBaHHS BMICT HIrMEHTIB OyB iCTOTHO MEHIIUM, HiX y
koHTpoui (PucyHoK).
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Pucynok. Edextn MeTpe3nia3eHOHY Ha BMICT HMITMEHTIB Y JKOBYi IIypiB 3 MapKiHCOHIYHUM CHHAPOMOM,
BUKJIMKAHUM POTEHOHOM. 1 — KOHTpPOJIb, 2 — POTEHOH, 3 — poTeHOH 1 1%-ii aumeTuncynbdokeun, 4, 5, 6 —
POTEHOH 1 METpe3/aia3eHOH B KOHIeHTpallii 1, 2, 4 mr/kr Bianosigno. *P < 0,05, **P < 0,01, ****P < 0,0001
LI00 3Ha4eHb KOHTPoJbHOI Ipynu; M + SE; n=10. 1%-i po34uH JUMeTHICYIb(QOKCHAY BUKOPHCTOBYBAIN
JUIS T IBUIIEHHS PO3YMHHOCTI METpe31ia3eHOHY.

Y umypie 3 ekcnepuMeHTaibHUM [IC K JOKOMOTOpHA, TaK 1 OPIEHTOBHO-AOCIIJIHHUIILKA IMOBEIIHKA,
MOPIBHSHO 3 KOHTPOJEM, OylIM CYTTEBO OCIa0JeHMMHU. 30KpeMa, KUIbKICTh TEpPeTHYTHX KBajpaTiB
"BimkpuToro mois" 3MeHmmnacs Ha 84%, a yacToTa BCTaBaHHsS Ha 3aj1Hi jamu — Ha 67%. Ilin BrumBOoM
METpe3/ia3eHoHy B J103ax 1, 2, 4 MI/KT pyXxoBa Ta JOCIHiIHUIbKA aKTHBHICTh €KCIIEPUMEHTAILHUX TBApUH
JIOCSITTI HOPMH, TOJII sIK 0€3 3aCTOCYBaHHS METpE3/[ia3eHOHY MOBHOTO BiJIHOBJICHHSI MOKAa3HUKIB HE OYIIO.
TakuMm YMHOM, METpEe3ia3eHOH yCyBa€ MOPYLICHHS MOBEAIHKH Ta HOPMali3y€e BMICT KOBYHHX IIIMEHTIB y
IIypiB 3 poTeHOHOBOIO MoJentio [1C.
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EHEPTETUYHHNI OBMIH Y IIEYIHIII HIYPIB I3 HAPKIHCOHIYHUM CUHJIPOMOM,
THAYKOBAHUM POTEHOHOM, ITPU JIIi METAHIHJIIASEHOHY
IlTanosa JI.51.12, Beceancbkuii C.ILY, Anuyk ILLY Poxkunosa P.A.2, lum6amok O.B.}, Mocksina
B.C.}, Xuas B.IL!
'Kuiscoruii nayionanvnuii ynisepcumem imeni Tapaca Ileeuenxa, Kuis, Yxpaina
2Incmumym ximii eucoxomonexynapnux cnonyx, Kuis, Yipaina
E-mail: shtanova@ukr.net

It is widely recognized that mitochondrial dysfunction in dopaminergic neurons leads to their death and
the development of Parkinson’s disease (PD). The aim of this work was to study the effect of
methanidiazenone on energy metabolism in the liver of rats with rotenone- induced Parkinsonian syndrome
(PS). Our data indicate that in rats with PS compared to the control the content of ATP in bile decreased by
40%, while the levels of AMP, xanthine and hypoxanthine increased by 87,5%, 55,6%, and 25%,
respectively. The ratio of AMP/ATP increased by 200%. Metanindiazenone in a dose of 1,0 and 2,0 mg/kg
normalized all studied indicators of purine metabolism. The presented results show that methanindiazenone
significantly improves purine metabolism in the liver of rats with PS induced by rotenone, normalizing
mitochondrial function of hepatocytes.

XBopoba [lapkincona (XII) cHMOTOMATHYHO XapaKTEPU3YEThCS MOTOPDHMMH W HEMOTOPHUMH
MOPYIICHHSIMH B OpraHi3mi JIOAWHH, 30KpeMa po3jiagaMyd poOOTH TpaBHOI cuctemu. llpumyckaroTs, mo
MITOXOHIpiaibHa TUCHYHKIIS AodaMiHEepPriYHMX HEHPOHIB YOpHOI CyOCTaHINI € OIHIEI0 3 MOMKIIHBHX
MPUYHH TXHBOI 3aru0eni Ta po3BUTKY JaHOI maTonorii. MeToro Hamoi po6oTH Oyio OLIHUTH BILIMB HOBOTO
noxijiHoro OeH3oAia3eniHy — METaHIHAIa3¢HOHY Ha CHEepPreTHYHHi OOMIH y TmeviHmi OIypiB i3
napkiacoHiyHuM cuaApoMoM (I1C), BUKIMKaHUM Ji€r0 pOTEHOHY. Y 3pa3kax >xoBdi mypiB 3 IIC meTomom
TOHKOMIAPOBOi xpomatorpadii BuszHauanu xonueHrpatito ATD, AJId, AM®, rinokcaHTHHY Ta KCaHTUHY.
OpnepikaHi pe3yiapTaTH CBiAYaTh, IO MiJ BIIIMBOM poTeHOHY BMicT AT® y sxoBui 3mMeHmmBcs Ha 40%, a
AM®, xcaHTHHY Ta TINOKCAHTWHY, HaBMakW, 30iUmbmmBcsa Ha 87,5, 55,6 Ta 25% BiAMOBIOHO MMIOJ0
KOHTpONBHUX 3HadeHb. CmiBBigHOMmEeHHS AM®D/ATO, ske € BaXIMBUM TOKAa3HUKOM (DYHKI[IOHATHHOTO
CTaHy MITOXOHJpIH, HiJl BILITMBOM POTEHOHY 3pocTaio Ha 200% MOpiBHSHO 3 KOHTpoJieM. MeTaHiH/Jia3eHOH
y nmo3i 1 i 2 Mr/kr HopMami3yBaB yci JOCTi[KyBaHI HaM{ IOKa3HWKH ITypUHOBOTO OOMiHY B JKOBHYI
MiJAOCHITHUX IMypiB. TakuM YMHOM, METAaHIHIIa3€HOH — HOBE IMOXifgHe OEH30iia3emiHy BiIHOBIIOBAB
MeTabomi3M mypuHiB y newinmi miypiB 3 [IC, iHIyKOBaHMM pPOTEHOHOM, IO BKa3zye Ha HOpMalli3alliro
(GYHKIIOHYBaHHS MITOXOHJAPiIK y remaronmrax. Lleil mpemapaT MoXe pO3MISAATUCH SIK MOTEHIIHHUHA
JOJTATKOBH 3acid mpu mikyBaHHI X1 i, MOXKITMBO, iHITNX HEHPOJAETEHEPATUBHUX 3aXBOPIOBAHD, ITOB’SI3aHUX
3 MOpYyIIEHHAM (YHKIIH MITOXOHIIPIi.
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STRUCTURAL CHANGES IN THE CONNECTIVE TISSUE OF THE THYROID GLAND OF
RATS AFTER THE ADMINISTRATION OF LIPOPOLYSACCHARIDES
Yanko R.V.
Bogomoletz Institute of Physiology National Academy of Sciences of Ukraine, Kyiv, Ukraine
International Center for Astronomical, Medical and Ecological Research, National Academy of Sciences of
Ukraine, Kyiv, Ukraine

Lipopolysaccharides are the main component of the cell wall of gram-negative bacteria. They are also
known as endotoxins, which can significantly affect the functioning of various organs, including the activity
of the thyroid gland. Lipopolysaccharides can disrupt the normal functioning of the hypothalamic-pituitary-
thyroid axis, which leads to changes in the level of thyroid hormones in the blood. Lipopolysaccharides can
also affect the histological structure of the thyroid gland, causing hyperemia, desquamation of the follicular
epithelium and depletion of colloid. However, at present there is almost no information about the structural
changes in the connective tissue in the gland when lipopolysaccharides are administered. After all, when
pathology occurs in the thyroid gland, connective tissue often grows, which leads to densification of its
parenchyma and inhibition of activity.

The purpose of the work was to investigate the effect of lipopolysaccharides on histomorphometric
changes in the connective tissue of the thyroid gland of rats.

The study was conducted on 20 male Wistar rats, whose age at the beginning of the experiment was 3
months. Rats of all groups were kept under standard conditions. Systemic inflammation in rats was modeled
by intraperitoneal administration of lipopolysaccharides. The animals were divided into 2 groups: group | —
control rats, which received a single intraperitoneal injection of saline solution (1 ml); group Il — rats, which
received a single intraperitoneal injection of lipopolysaccharides (Lipopolysaccharides from Escherichia coli
0111:B4, Sigma-Aldrich, USA) at a dose of 1 mg/kg. On the 28th day, after the administration of
lipopolysaccharides, the rats were removed from the experiment. Histological preparations were prepared
from the thyroid gland tissue according to the standard method. Histomorphometric analysis of the state of
the gland's connective tissue was carried out using the computer program “ImageJ”.

The connective tissue framework of the gland includes a capsule and stroma. The latter is divided into
interlobar, interlobular and interfollicular connective tissue. It was found that on the 28th day after the
administration of lipopolysaccharides to rats, the number of connective tissue elements in the thyroid gland
significantly increases. Thus, a significant increase in the relative area of connective tissue by 51% was
noted in the gland. This led to a significant increase in the stromal-parenchymal index (the ratio of the
relative area of the connective tissue to the area of the gland parenchyma) by 65% compared to the control.
Also, in rats, the administration of lipopolysaccharide led to a significant increase in the width of the
interlobar, interlobular and interfollicular connective tissue layers by 63, 54 and 58%, respectively, compared
to the control. The growth of connective tissue in the gland inhibits the transport of oxygen to the
parenchymal elements, worsens the conditions for metabolism, and reduces the penetration of hormones into
the blood.

According to the obtained morphometric indicators, it can be concluded that the administration of
lipopolysaccharides promotes the growth of connective tissue in the thyroid gland of rats. This should be
taken into account in the complex treatment of systemic inflammatory processes caused by the negative
impact of lipopolysaccharides, which cause a decrease in the activity of the thyroid gland and the
development of fibrosis in it.
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POJIb HU3XITHUX HJIAXIB Y PETYJISLII HEHPOHHUX MEPEX JECATOI
MNJACTUHKHU CITMHHOT'O MO3KY
AnapieBcbka A. C.:, baamak I. O.;, I'anaiinuua O. B.;, Heuaii A. O.;, Kporos B. B., biaan II. B.:
‘Kuigcoxuti nayionanvuuii ynigepcumem im. T.1. Illeguenxa;
dnemumym ¢hizionoeii im. O.0. Boeomonvys, *Kuiscbkuil akademivnuil yHieepcumem

To investigate the mechanisms of descending pain control, this study analyzed the effects of
noradrenaline (NA), dopamine, serotonin, and opioids on sensory networks in rat spinal cord Lamina X (ex
vivo). Using patch-clamp and dorsal root potential analysis, NA was found to significantly inhibit
nociceptive C-fiber input at this crucial visceral pain center. NA also substantially decreased postsynaptic
currents and action potential generation in Lamina X neurons. These findings suggest that descending
monoamines and opioids mediate potent presynaptic inhibition of primary afferents, highlighting their
critical role in modulating nociceptive signaling at the spinal cord level.

XpoHiuHMI HelpornaTHyHUK Oib 3aNMIIAETBCS CEPHO3HOI0 MEIUYHOI MPOOJIEMOI0, OCKUIBKU
e(eKTUBHICTh CYYaCHHX METONIB JiKyBaHHS 4dacTo oOmexxeHa (Heijmans, L., 2021). BaximBy pomps y
KOHTpPOJII OOJBPOBHX CHTHANIB Bilirpae HHU3XiIHA CHCTEMa, IO MOMAYJIOE CEHCOPHY Iepelady Ha piBHI
cnuaHOro Mo3ky (Petroianu, G.A., 2023). OcoOnuBuii iHTepeC B IUX IOCIIPKEHHSIX CTAHOBUTH JECSATa
lacTuHKa crnmHHOro Mo3ky (Gonzalez-Hermosillo, D.-C., 2023). Mertoto nocnmi/pkeHHsT OyJio BU3HAYHUTH
BIUTMB HOPAJIpEHATIHY Ta iHIINX HEHPOMEIiaTOpiB 3aIy4eHNX Y HU3XiTHUN KOHTPOJIHh HAa CEHCOPHI MEpexi
JeCATOT IUTACTUHKH y eX VIVO mpernapari MoJOBUHU CITUHHOTO MO3KY IIypa.

ExcriepMeHTH MpOBOAWINCH Ha Imypax JiHil Wistar Bikom 11-12 nuiB. BukopucrtoByBaBcs mpemnapat
701 TIOJIOBMHHM CIIMHHOTO MO3KY 3 IHTaKTHHMH Jop3anbHuMH Kopiamsamu L4-L5. Peectpariro
eNeKTpo(i3i0NOTIYHOT aKTUBHOCTI 3MIMCHIOBAIM METOJOM MEeTUY-KJIeMIT y KOH(Irypamii «uija KITHHa» y
HEeHpoHaxX AecsATOl ITIACTUHKU. 3MiHY MOTEHIialdy JOp3albHOTO KOPIHIS peecTpyBanu 3 KopiHus L4 mpu
crumysimii  kopiams LS. IlepBunHI adepeHTH CTUMYTIOBaIM pPI3HUMH KOHQITYpamisiMu CTpyMy IS
BuOipKkoBOi aktmBamii A-, Ad- Ta C-BomokoH. Heilipomeniaropu monaBany 10 30BHINIHBOKIIITHHHOTO
PO3YMHY B KOHIICHTpALiAX : HopaapeHalin — 20 MkM, nonamin — 10 MkM, cepoToHin — 10MKM, a Takox
DAMGO (cmetudiunuii aroHicT P-omioigHux penentopis). Peectpauii mpoBoannu 1o nonasanHs, micis 10
XBIWIMH 3 MOMEHTY JOJaBaHHSI Ta TiCIA BIIMHUBKM He¥lpomesniaTopa. 3acTOCYBaHHS HOpPaIpeHATIHY
NPU3BOAMIO JI0 CYTTEBOTO 3MEHIICHHS IOTEHLIaly AOp3ajbHOTO KOPIHL (CyMapHOi aenossipu3anii
NMEPBUHHUX a)epPeHTIiB) - y 2-2,7 pa3u B 3aJISKHOCTI BiJl TUITy BOJIOKOH. HalO1IbIll BUpa)keHUH 1HTIOYOYMA
edexT crmocrtepiraBcsi npu BuOIpKOBii cTumynsinii  C-BonokoH, sKi OepyTb ywacTh Yy THepenadi
HOIIMIICTITUBHUX CHUTHANIB. AHAIOTIYHI pe3ynbTaTH OyJiW OTPUMaHi 1 TPH BUKOPUCTaHHI IHIIHMX
HelpoMeiaTopiB 3ay4eHUX y HU3XiTHHI KOHTPOJIb.

VY HeilipoHax JecsToi TUIACTUHKU JIO/aBaHHS HOpPaJpeHaTiHy 3MEHIIYBajo IUIOILy CYMapHHX
MMOCTCHHANITHYHUX CTPYMiB y ~6 pa3iB Ta aMIUNTYyAy MOHOCHHANTHYHUX BiAmoBineit y ~4 pasm. Ilicms
BIIMHMBKHM TIOKa3HWKW IIOBEPTAJMCh JI0 BUXIJHUX 3HaueHb. J{0JIATKOBO NPHWKIAJaHHS HOpPaApPEHATIHY
3HIDKYBQJIO Y HEHWpPOHaxX JEcATOl IUTACTUHH KIJIBKICTh IMOTEHINANiB  Jdil, 10 CBIJYUTH IPO
AHTUHOLMIIENITUBHUHN e(eKT 1Iboro HelipomeaiaTopa Ha HEHPOHH JAECATOI INTACTUHKY CIIMHHOTO MO3KY.

Ha ocHOBi pe3ynbraTiB HammMXx JOCTIIKEHh MOXKHA 3POOUTH BHUCHOBOK, IO HOPAJpEHANiH, JTOTAaMiH,
CEpOTOHIH Ta €HJIOTEHHI OMioinu OepyTh y4acTh B MPECHHANITUYHOMY raJIbMyBaHHI IEPBUHHUX aQ)epEeHTIB Ta
BIJIITPAlOTh BAXIUBY POJb y HU3XITHOMY KOHTPOJI HOIMIENTHBHOI CHUTHAmi3amii Ha piBHI JecsTol
IUTACTUHKH CIIMHHOTO MO3KY.

Po6ora nintpumana HAH Ykpainu 3a nporpamamu 1030 ta 1230.
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BIAKPUTTSA TA XAPAKTEPUCTUKA HNOXIJHUX 30JIITIIAEMY — IIO3UTUBHUX
AJJOCTEPUYHUX MOAYJIATOPIB JIIOACBKUX PELHEIITOPIB 'AMKA
!€roposa O. B., 'Boakosa T. M., 'Kyauk B. B., 2Kopo6xo C. M., Uepuux A.L, 'Uepnincokuii A.
0., 'Maxkcumiok O. I1.
Ynemumym ¢hizionozii in. O.0. Bozomonvys HAH YVipainu, m. Kuis
Kuiscoxuii nayionanshuii ynisepcumem imeni Tapaca Illesuenxa

Insomnia is linked to GABAx receptor dysfunction, making them a crucial therapeutic target. Our study
aimed to identify and characterize novel structural motifs for GABAx PAMSs. Using cheminformatics and
molecular docking, we designed and synthesized 15 structures based on the Zolpidem scaffold. Their
pharmacological activity was assessed using the whole-cell patch-clamp technique on CHO cells. This
screening identified 5 active chemotypes that showed dose-dependent potentiation of GABAa-mediated
currents, increasing amplitude by 25%-50% at 100 pM. Cytotoxicity assays confirmed no acute toxicity in
vitro at the maximum tested concentration. In conclusion, we identified 5 non-toxic GABAa PAMs, validating
our computational model and providing promising candidates for further development against sleep
disorders.

banM3pko TpeTHHHM JOpPOCIIOro HACENICHHS CBITY cTpaxkaae Ha OesconHs. Lleit posmax cyTTeBo moripirye
SIKICTB YKHTTS Ta 3I0POB’ Sl XBOPHUX W 4acTO CYNMPOBOKYE PI3SHOMAHITHI HEHPOIICHXIaTPUYHI CTaHH, 30KpeMa
1 TOCTTpaBMATHYHUI CTpPECOBHW po3iaia. 3HIDKEHHS TallbMIiBHOI HEHpOTpaHCMICii, orocepeaKoBaHOl
10HOTPOITHUMH penentopamu y-amiHomacisiHoi kucinotd tuny A (TAMKa), ciipusie mopyuieHHsIM iHimiamii
Ta TATpUMaHHA CHY. Xoda MOIYJISITOpH OEH30/1ia3emiHOBOrO CalTy (HAalpHKIaa, 30JIieM) € JOCHTh
e(EeKTHBHUMH, KOTHITUBHI MOOiIYHI €(eKTH Ta PO3BUTOK TOJEPAHTHOCTI CTUMYIIOIOTH MOJANBIIMN MOIIYK
HOBHX YAOCKOHAJICHUX TMO3UTUBHHUX anocTtepuyHux MmonyinsatopiB ([TAM) mux peuentopiB. YV mpomy
IOCTi/DKEHHI MU igeHTudiKyBamwm Ta  mpoBend  ¢dapMakojoridHe  mpoifoBaHHS  HOBHX
HU3BKOMOJIEKYJISIPHUX TMOXITHUX 1Mifa3omipuauHy, mo mifoth sk [IAM Ha alB2y2 TAMKa penentopax
JIFOTUHU.

3a JOIMOMOro0 METOIB XeMOiH(OPMAaTHK! Ta MOJEKYJSIPHOTO JOKIHTY Oyio iIeHTHU(IKOBaHO 25 HOBHX
CTPYKTYp Ha OCHOBI 30JITiJIeMy 3 IPOTHO30BaHO CHPHUSATIUBIUMYU NTapaMeTpaMu 3B’ sI3yBaHHS Ta 3 HAWBUIIUMU
1H/IeKCaMH aKTHUBHOCTI; OyJI0 CHHTE30BaHO 15 mpiopuTe3oBaHuX cronyk. dapMakooriyHy aKTHBHICTh IIUX
CTIOJIYK OI[IHFOBAJIM 32 JIOTIOMOTOI0 METOJy TeTd-Kiamil. JlocmipkeHHs mpoBoAuian Ha kiitiuHax jinHii CHO
mo crabineHO ekcmpecye alB2y2 TAMKa-peuenropu mromuan. ['AMKa cTpym#u  akTHBYBajiu
npuknaganasm 25 MkM TAMK npu miarpumyrodomy noreHmiani —70 MB. LluToTokcHuHicTh BU3HAYAIN
yepe3 24 rojl i3 BUKOPUCTAHHSAM CTaHIAPTHUX TECTIB OIIHKH J>KATTE3NATHOCTI KJIITHH 13 Bi3yaJlbHUM
KOHTpoJIeM MOp¢oJIorii.

dapMakoOTiYHUI CKpIHIHT iAeHTH(IKYBaB T'SITh AKTHBHUX CIIONYK, IO CTATUCTHYHO JOCTOBIPHO
noreHuiroBann I'AMK ctpymu (p < 0,05; n = 8-12), 306inbmytoun ioro ammiityay Ha 25-50 %. [IBi
Halle()eKTUBHINI CHOMYKH CHPUYHHSIN JOCTOBIpHY MOTEHIiamilo y koHmeHtpanii 20 mMxM. JKomna 3
aKTHBHUX CIIOJIyK HE BHSBWIA IUTOTOKCHYHOCTI y KOHIEHTpamisx g0 500 MkM BKIIIOYHO, & TakoX He
CIPUYMHIIIA TIOMITHUX MOP(MOJIOTIYHUX 3MiH Y JIOCTIDKYBaHHUX KITITHHAX.

Otpumani pe3yJibTaTH BKa3ylOTh Ha €(EeKTHBHICTh NUIAXYy po3poOku «in silico — cuHTes —
enektpodizionoristy st parioHansHoro jamsaiiHy I[IAM  ['AMKa-penientopiB 1 BKa3zylTh Ha
MEPCHEeKTUBHICTh 1MiJa30MipUAMHOBOTO SIpa B SIKOCTI TEPCIEKTUBHOTO CTPYKTYPHOTO MOTHBY JUIS
aKTHUBHUX cHoiyK. Busisnene mocunenHs ¢ynkuii alPf2y2 'TAMKa-penentopiB Ta BiACYTHICTH TOCTpoOi
LHUTOTOKCUYHOCTI € MIIIHOIO OCHOBOIO JJIsl MOAANBLIOI ONTHUMIi3alii BHUSABICHHMX CHOJYK, IO BiIKPHBAE
MOJANIBIII MEPCHEKTHUBH 3aCTOCYBaHHS iX Y SKOCTI MNPOTOTHUIIB sl IOIIYKY HOBITHIX CHOIIHHHX
npernaparis.

PoGota BukonaHa 3a miarpuMku rpanty 2023.03/0181 ig HamionansHoro ®ouay Jlocmimkenp YKkpaidu.
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APOPTIC AND NON-APOPTIC DEATH OF EPIDIDYMIS SPERMS UNDER THE
CONDITION OF OXIDATIVE STRESS IN VITRO
Kaleinikova O.
Bogomoletz Institute of Physiology of the National Academy of Sciences of Ukraine, Kyiv, Ukraine

In the context of male reproductive health, oxidative stress (OS) is a likely cause of sperm dysfunction.
Excessive production of ROS damages sperm membrane, proteins, and DNA, impairing sperm motility,
viability, and the ability to fertilize the oocyte. In addition, OS is associated with DNA fragmentation, which
is associated with higher rates of infertility, poor pregnancy outcomes, and an increased risk of genetic
abnormalities in the offspring. Since oxidative damage to sperm DNA is associated with both miscarriages
and developmental abnormalities in the offspring, it is urgent to find strategies to reduce such stress, which
requires study using experimental models, including the development/testing of new effective antioxidant
drugs.

The work aims to study the effect of substances that increase the number of free radicals (H.O.), their
concentration, and exposure time, on the viability of epididymis cells (sperm) for OS modeling in vitro,
which has not been studied previously. Consistent with the aim, the following tasks were formulated: 1) To
assess the viability of spermatozoa under the conditions of OS modeling in vitro. 2) To assess the
proportions of living and dead spermatozoa cells through autophagy and apoptosis under the conditions of
oxidative stress ("medium " and "strong") modeling in vitro.

The work was performed using male Alba mice weighing 20-25 g.

Animals were removed from the experiment by cutting the spinal cord under general anesthesia,
following the rules of euthanasia, and an assessment of the viability of epididymis cells was performed. The
cell suspension (50 pl) was mixed with an equal volume of 1% trypan blue. Viable cells remained unstained,
while non-viable cells were stained blue. The ratio of viable cells to the total number of counted cells was
calculated as the percentage of viability for each sample. OS was modeled using H.O.. Adding calculated
amounts of H.O, (88597, Sigma-Aldrich, USA) to phosphate-buffered saline (PBS), pH 7.4, resulted in OS:
“weak”; “middle”; “strong”. The ratio of viable cells to the total number of counted cells was calculated as a
percentage of viability for each sample. The average number of non-viable (trypan blue-stained) and live
(not trypan blue-stained) cells was estimated under the conditions of their incubation at 32°C for 60 min, 30
min, 15 min, and 5 min. A decrease in the number of live (not stained with trypan blue) and an increase in
non-live (stained with trypan blue) cells were found under conditions of both an increase in the concentration
of H.O. and an increase in the duration of incubation of cells at 32°C.

After cell isolation, morphological assessment was performed using the routine trypan blue dye exclusion
method (0.2% solution in 0.9% NaCl). Apoptotic and non-apoptotic cell death was assessed by
morphological features using double staining with fluorescent nucleic acid dyes Hoechst 33342 and
propidium iodide, as well as Monodansyl cadaverine (0.05 mM) for autophagy. The assessment was
performed on at least 400 cells using a fluorescent microscope with x85 water-immersion objective and a
video system for image transfer to a computer

The obtained data were checked for normality of distribution using the Kolmogorov-Smirnov test. Then,
ANOVA analysis of variance with post hoc Turkey’s multiple comparison test was performed using the
Graph Pad Prism program, version 8.1.0.325 for Windows (Graph Pad Software, USA). The results were
expressed as mean values * standard deviation (M£SD).

Under conditions of oxidative stress, “ middle” and “strong”, an increase of 1.96 times and 2.79 times in
the number of non-living (trypan blue-stained) spermatozoa was established, respectively. Under conditions
of “ middle” (250.0 uM) OS, there is a 1.15-fold decrease in the number of living cells (P<0.05, n=5) and an
increase of 2.05 times in apoptotic and 2.23 times in necrotic cells compared to the same values in the
control. Under conditions of *“ middle” (250.0 uM) OS, there is a 1.49-fold increase in autophagic cells
compared to such values in the control. Under conditions of “strong” (500.0 uM) OS, there is a 1.56-fold
decrease in the number of live cells, an increase in apoptotic and necrotic cells by 4.09 times compared to
such values in the control. Under conditions of “strong” (500.0 uM) oxidative stress, there is a 1.97-fold
increase in autophagic cells compared to such values in the control.

Under conditions of oxidative stress, there is a decrease in the number of live cells and an increase in
apoptotic, necrotic, and autophagic cells compared to such values in the control. For further studies,
conditions of “middle” (250.0 uM) oxidative stress will be used.
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MELATONIN ADMINISTRATION MODULATES BMAL1 UNDER HIGH FAT DIET-INDUCED
RENAL DAMAGE IN WISTAR RATS
Kalmukova O.:, Zavora A.z», Cherezova A.:, Savchuk O.:, Stefanenko M.+, Fedoriuk M.,
Nepomnyashchy V.:, Dzerzhynskyi M.:, Semenikhina M.+, llatovskaya D. V.:, Palygin O.+
t Educational and Scientific Center “Institute of Biology and Medicine”’, Taras Shevchenko National
University of Kyiv, Ukraine
> Department of Physiology, Augusta University, Augusta, GA, United States
» Medical Institute of Sumy State University, Sumy,Ukraine
« Department of Medicine, Division of Nephrology, Medical University of South Carolina, Charleston, SC,
United States
s Department of Toxicology, State Institute of Pharmacology and Toxicology of the National Academy of
Medical Sciences of Ukraine, Kyiv, Ukraine

Obesity is a major contributor to renal injury, partly through circadian rhythm disruption and oxidative
stress. The molecular clock component BMALL (Brain and Muscle ARNT-Like 1) plays a central role in
maintaining renal circadian homeostasis, and its dysregulation has been linked to metabolic and structural
kidney abnormalities. Melatonin, a key circadian regulator and antioxidant, has emerged as a promising
agent for restoring clock gene function and protecting against obesity-induced renal pathology.

In this study, we evaluated the effects of chronic melatonin supplementation on kidney injury and
BMALL expression patterns in a high-fat diet (HFD)-induced obesity model. Male Wistar rats were fed a
control or hypercaloric diet for six weeks, followed by seven weeks of vehicle or melatonin treatment (30
mg/kg/day, ad libitum). Morphometric, biochemical, and histopathological parameters were analyzed using
PAS, Masson’s trichrome, Picrosirius Red staining, BMAL1 and KIM-1 immunohistochemistry.

Obese rats exhibited increased visceral adiposity, elevated resistin levels, renal hypertrophy, fibrosis,
tubular degeneration, and glomerular injury, accompanied by upregulation of KIM-1. Melatonin
administration significantly attenuated these alterations, reducing renal fibrosis and KIM-1 expression and
improving glomerular and tubular morphology. Importantly, melatonin enhanced nuclear BMAL1
localization in lean kidneys, consistent with activation of local clock mechanisms. However, in obese
animals, this melatonin-driven nuclear translocation was blunted, with BMALL accumulating in the distal
tubular cytoplasm, suggesting altered intracellular trafficking and impaired clock signaling under metabolic
stress.

These findings provide novel evidence that obesity disrupts melatonin-mediated BMALL1 regulation in the
kidney, linking circadian dysfunction to renal injury. Chronic melatonin supplementation mitigates high-fat
diet-induced renal pathology not only through anti-fibrotic and cytoprotective effects but also by partially
restoring circadian molecular integrity. This study highlights BMAL1 as a potential mechanistic target for
melatonin-based interventions in obesity-related renal disease.
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THE ANTIMALARIAL COMPOUNDS QUININE, QUINIDINE, AND MEFLOQUINE
DECREASE THE FREQUENCY OF THE EPILEPTIFORM DISCHARGES IN THE LOW
CALCIUM MODEL OF EPILEPSY IN THE RAT HIPPOCAMPUS
Klymenko M. Yu., Isaev D. S.

Bogomoletz institute of physiology, department of cellular membranology.

Epilepsy is a widespread neurologic condition that affects approximately 70 million people worldwide, of
whom around 30-40% are resistant to treatment with antiepileptic drugs (Kalilani et al., 2018). During the
last century quinine, quinidine, and mefloquine have provided an effective treatment for malaria. These
substances affect transmission at both neuromuscular junctions and synapses. Mefloquine can cause
alterations in neurotransmitters, disruption of calcium homeostasis, and changes in gap junction intercellular
communications (Thompson et al., 2007; Xu et al., 2022).

Our study aimed to estimate the effect of quinine, quinidine, and mefloguine in different concentrations
on the frequency and amplitude of epileptic discharges in a low calcium nonsynaptic model of epilepsy.

For our experiment, we used male Wistar rats aged 14 days. In our study, we simultaneously recorded
extracellular potentials from pyramidal neurons of the CAl1 and CA3 hippocampal areas. To evoke
electrographic seizures in the rat brain slices, we used a modified ACSF solution with changed ion
composition (NaCl 115 mM, KCI 5 uM, CaCl2 0 mM, MgCI2 1 mM, NaH2PO4 1,25 mM, NaHCO3 24 uM,
Glucose 11 mM). Solutions were applied to the recording chamber. To evoke electrographic seizures in the
rat brain slices, we applied quinine, quinidine, and mefloquine to the modified ACSF solution in
concentrations of 10 um and 100 pm.

Electrographic seizures appear after several minutes of modified ACSF solution application. Average
frequency (n=15) of electric discharge in CAL varied from 1.68 to 4.4 sand in CA3 from 3.2 to 5.8 s
Amplitude (n=15) of electric discharge in CALl varied from 102.6 to 148.5 mkV and in CA3 from 103.3 to
151.9 mkV. Application of 10 um quinine decreases the frequency of epileptic discharges in CAl
hippocampus by 78.9%, 100 um by 92.6%, and in CA3, 10 um quinine reduces frequency by 39 %, 100 pm
by 74%. The frequency of epileptiform activity in the CA3 hippocampal region is significantly lower after
adding 100 um of quinine, quinidine, and mefloquine separately.

Our experiments demonstrate that quinine in therapeutically relevant concentrations reduces the
frequency of the discharges in the CA1 zone of the hippocampus, while quinine, quinidine, and mefloquine
all show efficacy in reducing the frequency in the CA3 zone. There are no significant changes in the
amplitude of epileptiform activity after the application of all substances in the low calcium nonsynaptic
model of epilepsy.

Funded by Ukrainian-Swiss Joint Research Programme (USJRP) Grant number 224889
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ULTRASTRUCTURAL PROFILE OF MUSCLE TISSUE ADAPTATION TO PHYSICAL LOAD
UNDER CONDITIONS OF TRAINING
Korman Sh.-A.S., Lukyantseva H.V.
National University of Physical Education and Sport of Ukraine, Kyiv

Regular physical activity induces multilevel adaptation of skeletal muscle tissue, manifesting at both
functional and ultrastructural levels (Coletti, C., 2022; Gan, Z., 2018). Morphometric changes in
mitochondria (MT), vascularization, and the state of microcirculation are considered key markers of
muscular adaptation efficiency (Poole, D. C., 2021). In this context, the aim of our study was to
comprehensively characterize the ultrastructural response of muscle tissue to controlled physical load (CPL)
under different levels of training.

The study of structural remodelling of the gastrocnemius muscle after CPL was carried out on sexually
mature male Wistar rats, in accordance with the provisions of the "European Convention for the Protection
of Vertebrate Animals Used for Experimental and Other Scientific Purposes"” (Strasbourg, 1986) and the
principles of the Helsinki Declaration (2000). The animals were divided into 3 groups: control (Group CR,
no CPL), untrained (Group UR, single CPL), and trained (Group TR, daily CPL for 3 weeks). The CPL
involved 30 minutes of swimming with an additional load equal to 7.0% of body mass, after which
morphometric analysis of muscle ultrastructure was performed using transmission electron microscopy. Data
were processed using IBM SPSS Statistics (version 26).

In trained animals after CPL, there was a statistically significant increase in the number of functioning
capillaries and thickness of the histohematological barrier compared to the untrained group (tb1).

Table 1 - Ultrastructural parameters of the gastrocnemius muscle in untrained and trained animals

Parameters Group UR (n=26) | Group TR (n=18)
Number of functioning capillaries 9,4+1,6 11,5+0,7*
Thickness of the histohematological barriel 274132 325+25*
Barrier thickness after CPL 500+34+ 410+£25+
Change in capillary number after CPL 11,3+2,0 18,6+2,6+

Note: * - significant difference between UT and TT; + - significant before and after CPL

Mitochondrial morphometry revealed a higher density of subsarcolemmal and intramyofibrillar
mitochondria in trained rats, indicating active processes of energy adaptation (Table 2).

Table 2 - Morphometric characteristics of MT in the gastrocnemius muscle under CPL (M+m)

Group Type of MT  [Fotal MT per 10 pm#ructurally altered MT (%4Mean MT diameter (um)
Group CR [ Subsarcolemmal 9,8+2,5 3,7£0,5 0,31+0,07
intramyofibrillar 6,4+1,2 0,7+0,3 0,62+0,06
Group UR [ Subsarcolemmal 8,1+1,9 12,4+1,5* 0,61+0,06*
intramyofibrillar 51+1,1 3,4+0,9* 0,75+0,03*
Group TR | Subsarcolemmal 16,6+2,8*# 13,8+1,8* 0,44+0,08*#
intramyofibrillar 11,31, 7*# 9,8+2,3*# 0,73+£0,07*#

Note: * - significant compared to Group CR, p<0.05; # - significant compared to Group UT, p<0.05.

In addition, the mitochondrial diameter in both compartments was generally larger in untrained animals,
which may reflect lower bioenergetic efficiency. In contrast, trained animals demonstrated a more compact
mitochondrial profile with a predominance of intact structures and increased numerical density.At the same
time, Group TT retained a higher percentage of structurally altered mitochondria, likely due to increased
metabolic load. These changes indicate a complex remodelling response of muscle tissue involving both
angiogenesis and mitochondrial apparatus restructuring depending on the training level. Regular physical
exercise contributes to pronounced ultrastructural adaptation of muscle tissue, particularly through
angiogenesis and increased mitochondrial density. These changes depend on the initial functional state and
reflect enhanced energy efficiency of tissue under training conditions.

References: 1. Coletti, C., Acosta, G. F., Keslacy, S., & Coletti, D. (2022). Exercise-mediated reinnervation of skeletal
muscle in elderly people: An update. European Journal of Translational Myology, 32(1), 10416.

2. Gan, Z., Fu, T., Kelly, D. P., & Vega, R. B. (2018). Skeletal muscle mitochondrial remodeling in exercise and diseases. Cell
Research, 28(10), 969-980.

3. Poole, D. C., Behnke, B. J., & Musch, T. I. (2021). The role of vascular function on exercise capacity in health and disease.
The Journal of Physiology, 599(3), 889-910.
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CUHEPI'I3M TA AHTATI'OHI3M BITAMIHIB I MIHEPAJIIB: 3SHAYEHHSA J1J11 310POB'SA
Ko3ak A.O.
Hasuanvno-nayrkosuii yenmp "lncmumym 6ionozcii ma meduyunu" Kuiscokoz2o nayionansrHo2o yHieepcumemy
imeni Tapaca lllesuenxa, Kuis, Yxpaina

A balanced intake of vitamins and minerals is an important part of a healthy diet. Some nutrients have a
synergistic effect, meaning they enhance the absorption and effectiveness of each other. However, an
unsuccessful combination can reduce their bioavailability or even cause negative effects. Research on the
interaction of vitamins and minerals does not allow optimizing nutrition to maintain health and prevent
diseases.

30anaHcoBaHe CIIOXMBAHHS BiTaMiHIB Ta MIHEpPaJiB € BAXIUBOI CKJIAJIOBOIO 3IOPOBOTO Xap4dyBaHHS.
Jlesiki HyTpi€eHTH MalOTh CHHEPTiYHY Jif0, TOOTO TMOCHIIIOIOTH 3aCBOIOBAHHS Ta €()EeKTUBHICTH OJWH OHOTO.
Bognowac HeBnmane moexHaHHSI MOYKE 3MEHIITYBATH IXHIO 0100CTYITHICTh 200 HaBITh CIPUYMHATH HETaTHUBHI
epextn. JlocmimKkeHHs B3aeMOAii BiTaMiHIB 1 MiHEpadiB IO3BOJSIOTH ONTUMI3yBaTH Xap4yyBaHHA IS
MIITPUMKH 3I0POB'sT Ta TPODITAKTHKH 3aXBOPIOBAHb.

JocnimkeHds B3aeMoii BiTaMiHIB 1 MiHEpaJliB IONOMararoTh ONTUMI3yBaTH XapuyBaHHS IS MiATPUMKA
3I0pOB'S Ta MPOo(iIAKTUKK 3aXBOPIOBaHb. BiTaMiHU Ta MiHEpaJii — 1€ KUTTEBO BAXKJIMBI PCUOBHHH, SKi
HaJXOMIATh B OPTaHi3M 3 DKelO.

Bitamin C crnpuse kpamomy 3aCBOEHHIO HET€MOBOTO 3alli3a (3 POCIWHHHX JDKEPEI), MepeTBOPIO0YN
Horo Ha OULIBII PO3YMHHY (OPMY, € AaHTUOKCUIAHTOM, SKHM 3aXHUINA€ 3ai30 BiJl OKUCJICHHS, IO TaKOXK
crpusie HOro KpaloMy 3aCBOEHHIO. Jlesiki peHoBHHH, Taki K (iTaTh (B 36pHOBHX 1 6000BUX), MoJtieHonu (B
4al Ta KaBi) Ta KaJblii (B MOJOYHHX MPOAYKTaX), MOXKYTh IEPEIIKOPKaTH 3aCBOEHHIO 3ami3a. Bitamin C
MOJKE€ JOTIOMOTTH TTO/IONIATH Iei aHTaroHi3M, aje B AeSIKHX BHIMAAKaxX Horo Moxe Oyt HemoctaTtHho (Lynch
& Cook, 1980). PekomennoBana n1o6oBa HopMa crioKUBaHHs 3amiza — 18 mr, Bitaminy C — 90 mr (s
nopocnoi mroauan) (“Reference Daily Intake,” 2025).

Bitamia D crnpusie 3acBO€HHIO Kallbllif0 B KHUIIKIBHUKY, IO € KPUTHYHO BAXKIUBUM JUIS MIATPUMKH
3I0POB'S KICTOK Ta iHIMX (YHKUIH OpraHizMy, peryiio€ piBeHb Kaiublil0 B KpOBi, 3a0e3MeUyl0Yd HOTO
HaJXOJKCHHsI JI0 KICTOK Ta IHIIMX TKaHWH. HaamipHe crokuBaHHs BitaMiHy D Mo)ke NPU3BECTH 0
MiBUIICHHS PiBHS KaJbIliF0 B KPOBIi, [0 MOXXKE MAaTHW HEraTWBHI HACHTIJKH JUTS 3A0poB'sa. Jleski pedoBwHH,
Taki gk (itaty (B 3epHOBUX 1 0000BMX) Ta OKcalaTH (B IIMUHATi), MOXKYTh IEPEIIKOKATH 3aCBOEHHIO
KaJIbIlif0, HABITH 32 JJOCTaTHLOTO PiBHA Bitaminy D. Kanbmiii Ta Bitamin D € BaxKIHMBOIO mMaporo A 310pOB's
kicTok. Bitamin D 3a6e3mneuye 3acBOE€HHS KalbIlif0, ajie BAXKIMBO JOTPUMYBATHCS OajaHCy, MI00 YHHKHYTH
HeratuBHUX HaciinkiB (Khazai, Judd, & Tangpricha, 2008). PexomennoBana mo00oBa HOpMa CITOKWBaHHS
kanbilito — 1300 mr, Bitaminy D — 20 mkr (1 gopocnoi ioaunn) (“Reference Daily Intake,” 2025).

Biramin B6 cripusie kpamomy 3acBOEHHIO MarHito B KAIIKIBHUKY Ta HOTO TPAHCIIOPTYBAHHIO JI0 KJIITHH,
Oepe y4yacTb B akTuBallii BiTamiHy B6 B mediHmi, mo HeoOXimHO mis ioro ¢yHKIioHyBaHHS. OOuaBa
KOMIIOHEHTH BaXKIIUBi IS HEPBOBOI CHUCTEMH, TOMY iX MO€JIHAHHS MOXE MaTW TO3WTHBHUU BIUIMB Ha
EMOIIfHUH CTaH Ta KOTHITHBHI QyHKIil. JledinuT MarHito Moxxe MPHU3BECTH J0 MOPYIICHHS 3aCBOEHHS
BiTaMiny B6, i HaBnaku. HagMipHe crioxxuBaHHs BiTamiHy B6 Moxe nmpu3BecTH 10 3HWKEHHS PiBHS MarHito
B opraHi3mi. MarHili Ta BiTamiH B6 € Ba)KIMBOIO KOMOIHAIIEIO JUTS MATPUMKH 3I0POB'SI HEPBOBOI CHCTEMHU
Ta GaraThboX iHIMX (GYHKIiH opraHismy. IX MoejHaHHS CHpHse KpalmoMy 3aCBOEHHIO Ta e()eKTHBHOCTI
KoxHoro 3 komroHeHTiB (Pouteau et al., 2018). PexomennoBana 1o6oBa HOpMa crio>kuBaHHs MarHito — 420
mr, Bitaminy B6 — 1,7 mr (anst nopocnoi monuan) (“Reference Daily Intake,” 2025).

Komo6inarii BiTaMiHiB 1 MiHepaliB BiIrpaloTh KIIOUOBY pOJb Y MOKpAIlEeHHI IXHBOI 0100CTYIHOCTI Ta
epexTrBHOCTI. CHIOXKMBaHHSI TPOAYKTIB, IO MICTATH CHHEPTI4HI HYTPIEHTH, CIIPUSIE 3aralIbHOMY 3MIITHEHHIO
310POB'A.
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1. Lynch, S. R., & Cook, J. D. (1980). Interaction of vitamin C and iron. Annals of the New York Academy of Sciences,
355, 32-44. https://doi.org/10.1111/j.1749-6632.1980.th21325.x

2. Khazai, N., Judd, S. E., & Tangpricha, V. (2008). Calcium and vitamin D: skeletal and extraskeletal health. Current
rheumatology reports, 10(2), 110-117. https://doi.org/10.1007/s11926-008-0020-y

3. Pouteau, E., Kabir-Ahmadi, M., Noah, L., Mazur, A., Dye, L., Hellhammer, J., Pickering, G., & Dubray, C. (2018).
Superiority of magnesium and vitamin B6 over magnesium alone on severe stress in healthy adults with low
magnesemia: A randomized, single-blind clinical trial. PloS one, 13(12), €0208454.
https://doi.org/10.1371/journal.pone.0208454
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IMMUNOMODULATORY EFFECTS OF AG-DOPED CARBON DRESSING IN ACCELERATED
WOUND HEALING AFTER CHEMICALLY INDUCED SKIN BURNS: APILOT STUDY
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Ishchuk AL, Lysenko T.}, Lysenko V.3, Ryabchykov Y.

YInstitute of High Technologies, Taras Shevchenko National University of Kyiv, Kyiv, Ukraine
Educational and scientific center “Institute of Biology and Medicine”, Taras Shevchenko National
University of Kyiv, Kyiv, Ukraine
Universite Claude Bernard Lyon 1, CNRS, Institut Lumiére Matiére, Lyon, France
*HiLASE Centre, Institute of Physics of the Czech Academy of Sciences, Dolni Brezany, Czech Republic

The increase in the number of traumatic injuries in Ukraine due to the military conflict requires the
creation of effective therapeutics for accelerated wound healing. The least studied category is chemical burns
(Varma P. et al., 2021), which encourages research into the characteristics of the healing process and the
search for effective treatments. Silver compounds are being actively researched as antibacterial and
antifungal components in the treatment of wounds of various origins, including burns (Nischwitz S. P. et al,
2021). There is limited information available on their use in the management of chemical burns. At the same
time, silver compounds have the ability to enhance free radical processes, which is an undesirable effect
when these processes are activated by inflammation. Thus, the synthesis of silver-based hanocompounds is
focused on minimising their potential to induce undesirable complications and enhancing activity (Xu L. Et
al., 2020). Considering the immune system’s crucial role in tissue defence and regeneration, there is no
doubt about the importance of studying how new silver-containing compounds with potential therapeutic
properties affect its participation in the regenerative process.

This study aimed to investigate cytological parameters of immune organs following chemical skin burns
of different origins, to identify markers of the wound-healing process when using an Ag-doped carbon
dressing.

Chemical skin burns were induced by a 10-minute application of 10 N HCI solution using a cotton pad,
following anesthesia with xylazine hydrochloride (8 mg/kg, intramuscularly) and telazol (5 mg/kg,
intraperitoneally). In both cases, second-degree burns developed [Grosu OM et al., 2023]. The dynamics of
cytological parameters of blood, bone marrow, and spleen during skin recovery were studied at 7 and 14
days after burn induction to clarify the mechanisms of the regenerative process. Comparisons of the studied
parameters were performed using the SPSS 16.0 for Windows statistical software, applying the Kruskal-
Wallis test followed by the Mann-Whitney test.

After 7 days, the Ag-doped carbon dressing attenuated innate immune activation in acid-induced burns
and restored normal levels of myeloblasts, promyelocytes, and segmented neutrophils in the bone marrow. In
contrast, the untreated burn group showed elevated levels of myeloblasts and promyelocytes, along with a
reduction in segmented neutrophils, due to their accelerated release into the bloodstream and subsequent
migration to the injured area. The burn-associated increase in B-cell activation, characterized by a higher
percentage of plasma cells in hematopoietic tissue, was normalized in the Ag-treated group. Moreover, in the
treated group, the elevated counts of immunoblasts and plasma cells in the blood tended to return to control
levels, whereas they remained elevated in the untreated burn group. There are cytological markers of spleen
involvement in the immune response. Cytological analysis of the spleen specimen revealed a marked
elevation of immunoblasts and plasma cells in the burn group, which persisted in the Ag-treated group.

In both treated and untreated groups, pronounced signs of erythropoiesis activation in the bone marrow
reflected stimulation of regeneration, likely resulting from increased red blood cell turnover caused by acid
exposure and the active release of reactive species by activated neutrophils and monocytes. Treatment with
Ag nanoparticles maintained active erythrocyte repopulation. The spleen was involved in this process and
showed expansion of erythroblastic islands.

By day 14 post-burn, signs of an activated immune response were still observed. Treatment with Ag
nanoparticles attenuated granulocytic lineage involvement in the pathological process, reducing the extent of
tissue damage, while maintaining lymphocyte activation at a moderate level. These immune effects
correlated with accelerated wound healing. Erythropoiesis remained active in both the Ag-treated and
untreated groups.

Conclusion. Treatment with Ag-doped carbon dressing partially restores immune and hematopoiesis
disturbances and enhances wound repair following acid-induced skin burns.

This research was supported by Ministry of Education and Science of Ukraine (Grant 0123U101953).
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EFFECT OF BAFILOMYCIN A1 ON THE VIABILITY OF PATIENT-DERIVED GASTRIC
ADENOCARCINOMA CELL
Bychkova S.V.1, Ivasechko I.1.2, Manko B.O.1, Bychkov M.A .3 Yarema R.R 3
lvan Franko National University of Lviv, 4 Hrushevskyi St., Lviv, 79005, Ukraine
2Institute of Cell Biology, NAS of Ukraine, 14/16 Drahomanova St., Lviv, 79005, Ukraine
3Danylo Halytsky Lviv National Medical University, 69 Pekarska St., Lviv, 79010, Ukraine

Autophagy is a crucial mechanism for tumor cell survival under stress and chemotherapy. Inhibition of
autophagy may enhance tumor sensitivity to treatment. Bafilomycin Al, a vacuolar H*-ATPase inhibitor,
blocks lysosomal acidification and thereby disrupts the late stages of autophagy. In colorectal cancer cells,
bafilomycin inhibits proliferation and induces apoptosis (Wu, Y. C., 2009; Lauzier, A., 2019). However, data
for gastric adenocarcinoma remain limited (Wang, X., 2019), though increased chemosensitivity has been
reported. Importantly, lysosomes are not only acidic degradation organelles, but also calcium stores sensitive
to nicotinic acid adenine dinucleotide phosphate (NAADP), and the role of this lysosomal Ca?* signaling in
gastric cancer remains poorly understood. Therefore, studying the effects of bafilomycin Al on gastric
tumors is important for understanding how lysosomal calcium stores contribute to cancer cell survival and
resistance to therapy.

This study utilized primary tumor cell cultures derived from 5 patients with gastric adenocarcinoma (G2—
G3, pT3-pT4) collected during gastrectomy. Informed consent was obtained from all patients, and the study
was approved by the Bioethics Committee of Danylo Halytsky Lviv National Medical University (Protocol
Code No. 2, March 3, 2024). Cell viability was assessed using the MTT assay after incubation with
bafilomycin Al at concentrations ranging from 0.1 to 10 pM for 24-72 hours. Statistical analysis was
performed using GraphPad Prism software, with significance set at p < 0.05.

Bafilomycin A1l significantly reduced the viability of gastric adenocarcinoma cells in a dose- and time-
dependent manner. The most pronounced reduction in metabolic activity (in average to 64% compared to
control) was observed at 72 hours with 10 uM concentration. Patient-derived cultures showed variable
sensitivity. The lowest ICso value (6.6 pM) was recorded for undifferentiated signet-ring cell
adenocarcinoma and poorly differentiated solid adenocarcinoma types.

Bafilomycin Al reduces the viability of patient-derived gastric adenocarcinoma cells in vitro, with its
effectiveness differing across tumor subtypes. This effect is likely mediated by interference with autophagy
and disruption of lysosomal calcium stores. These findings highlight the importance of further exploring
pharmacological agents that target lysosomal calcium stores as a promising strategy for modulating gastric
cancer cell survival, especially in aggressive tumor subtypes.
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OXIDATIVE STRESS AND MOLECULAR MARKERS OF INFLAMMATION IN
OSTEOARTHRITIS FOLLOWING SARS-COV-2 INFECTION
Borodin S.V., Huet A.S., Dvorshchenko K.O.
Educational and Scientific Center “Institute of Biology and Medicine”, Taras Shevchenko National
University of Kyiv, Kyiv, Ukraine

The emergence of severe acute respiratory syndrome coronavirus 2 (SARS-CoV2) has caused a global
health crisis and unprecedented mortality, demanding significant worldwide economic and medical resources
(Li et al., 2023). A growing body of evidence suggests a pathological link between coronavirus disease 2019
(COVID-19) and the development of arthritis, ranging from arthralgia to full-fledged inflammatory arthritis
(Ono et al., 2020). Viral infection, particularly SARS-CoV2, is presumed to attack the musculoskeletal
system through immune-inflammatory mechanisms (Farisogullari, Pinto, & Machado, 2022). Patients with
pre-existing chronic arthropathies, such as osteoarthritis (OA), constitute a particularly vulnerable cohort. In
OA, the integrity of the articular cartilage is critically compromised, with chondrocytes and extracellular
matrix components undergoing intense degradation. Since synovial fluid is the key medium for cartilage
nutrition and metabolic maintenance, SARS-CoV2-induced systemic inflammation may exacerbate catabolic
processes within the joint. Thus, studying the biochemical and molecular mechanisms underlying post-
infectious immune inflammation in the joint apparatus is essential for disease prognosis.

The aim of the study was to determine the indices of prooxidant-antioxidant balance and the expression of
genes involved in inflammation in the synovial fluid cells of patients with osteoarthritis following SARS-
CoV2 infection.

The study involved 38 patients diagnosed with knee osteoarthritis of Il-Ill degree ("Ortoklinika™
Orthopedic Center, Ternopil). Patients were divided into two groups: group | (n=22) comprised OA patients
without a history of COVID-19; group Il (n=16) included OA patients who had previously recovered from
mild/moderate COVID-19 (6-9 months prior, confirmed by RT-PCR). The study was approved by the
Bioethics Committee, and all participants provided informed consent. Synovial fluid was obtained by
arthrocentesis. Gene expression of PTGS2, NOS2, and NFKB1 was determined in synovial fluid cells.
Analysis was performed using quantitative real-time polymerase chain reaction (QPCR) after RNA isolation
and cDNA synthesis. The relative expression level of the indicated genes was normalized to the ACTB gene.
The concentration of reactive oxygen species, lipid peroxidation products, and the activity of antioxidant
enzymes were determined using standard biochemical methods. The obtained results were statistically
processed using appropriate methods of mathematical statistics and software (Statistica), with the
significance level set at p < 0.05.

It was found that in the synovial fluid of OA patients who recovered from COVID-19, the concentration
of reactive oxygen species (superoxide radical — increased by 1.7 times, and hydrogen peroxide — by 1.8
times) and lipid peroxidation products (diene conjugates — by 1.7 times, TBA-active substances — by 1.5
times, and Schiff bases — by 1.4 times) increased. Simultaneously, the activity of antioxidant enzymes
decreased: superoxide dismutase — by 1.4 times, and catalase — by 1.6 times, compared to the OA control
group. The expression level of PTGS2 and NFKBL1 genes in synovial fluid cells of OA patients post-COVID-
19 increased by 1.4 times, and NOS2 increased by 1.3 times, respectively, compared to the OA control
group.

The study established that SARS-CoV-2 infection exacerbates catabolic processes and inflammation in
osteoarthritis, as evidenced by the dysbalance of the prooxidant-antioxidant equilibrium and the
hyperexpression of proinflammatory genes in the synovial fluid. The findings confirm the pathological link
between COVID-19 and OA progression, necessitating the development of new therapeutic strategies.
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INDICES OF NITROGEN METABOLISM IN THE BLOOD OF COMBATANTS FOLLOWING
MUSCULOSKELETAL COMBAT TRAUMA
Dvorshchenko K.O.%, Tugarov Yu. R.2
'Educational and Scientific Center “Institute of Biology and Medicine”, Taras Shevchenko National
University of Kyiv, Kyiv, Ukraine
2"Ortoklinika" Medical Center, Ternopil, Ukraine

The military aggression of Russia has transformed the conflict into a multi-domain, high-tech war with
the widespread use of unmanned aerial systems (Golovko, 2023). The intensive combat operations in
Ukraine, ongoing since 2022, have led to a significant negative impact of various combat factors on the
health and functional status of servicemen. This has sharply increased the incidence of complex polytrauma
and blast injuries, which cause long-term physical and psycho-emotional consequences (Chorna et al., 2024).
Given that musculoskeletal combat injuries dominate the trauma structure, there is an urgent need for a
detailed study of wound healing pathophysiology and the development of personalized treatment and
rehabilitation strategies (Rohovskyi, Humeniuk, & Savoliuk, 2022). Determining the indices of nitrogen
metabolism in combatants with combat trauma is critically important for the early assessment of kidney
function amidst traumatic shock, massive muscle tissue destruction (rhabdomyolysis), and potential
nephrotoxicity, which helps prevent the development of acute kidney injury (Lassola et al., 2024).

The aim of the study was to determine a range of nitrogen metabolism indices in the blood plasma of
combatants following combat trauma to the musculoskeletal system.

The study involved 27 male patients with an average age of 40, who were receiving inpatient or
outpatient treatment at the specialized orthopedic medical center "Ortoklinika™ (Ternopil, Ukraine). All study
participants were subsequently divided into two experimental groups: Group | (n=12) included apparently
healthy individuals, and Group Il (n=15) consisted of patients with gunshot joint injuries. All participants
who voluntarily agreed to take part in the study reviewed and signed the corresponding informed consent
form. The study was approved by the Bioethics Committee of the "Ortoklinika" medical center (Ternopil,
Ukraine) and complied with all ethical requirements. Blood samples were collected at the specialized
medical center "Ortoklinika". Blood plasma was obtained by centrifugation for 15 minutes at 2000 g. The
concentration of urea, creatinine, and uric acid in the blood was determined using standard biochemical
methods. The obtained results were statistically processed using appropriate methods of mathematical
statistics and software (Statistica), with the significance level set at p < 0.05.

It was shown that the concentration of urea in the blood plasma of patients with combat joint trauma
increased by 1.8 times, creatinine by 1.6 times, and uric acid by 2.0 times compared to the indices of the
apparently healthy group. The significant increase in the analyzed indices is a consequence of massive
cellular destruction and rhabdomyolysis caused by high-energy combat trauma. The obtained results
underscore the critical importance of monitoring nitrogen metabolism indices in combatants for the timely
diagnosis of acute kidney injury and the prevention of systemic complications.

Patients with gunshot joint injuries exhibit a pronounced impairment of nitrogen metabolism, indicating
systemic metabolic disturbances in the organism of combatants.
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HUPKOBA ITATOJIOI'IA: CTATEBI OCOBJIMBOCTI 3MIHU PIBHIB KPEATUHIHY,
CEYOBHUHU TA EJIEKTPOJIITIB
Ayako 1. O., Kopxuxk O. B.

Bonuncoxuii nayionanvnui ynigepcumem imeni Jleci Yxpainku

The aim of this study is to examine the changes in biochemical parameters — specifically creatinine, urea,
and electrolytes — in patients with renal pathology and to assess their diagnostic and prognostic significance
while considering gender differences. The study found that levels of creatinine and urea in patients
significantly exceeded normal values, indicating a marked reduction in glomerular filtration and an
accumulation of nitrogenous waste products. Notably, gender differences were identified: men were more
likely to show increased levels of creatinine, urea, and potassium, which raises the risk of hyperkalemia,
whereas women tended to exhibit a tendency toward hyponatremia. Chloride levels remained relatively
stable and did not show significant differences between the two groups.

AKTyanbHICTh O0paHOi TeMU MOJSATa€e y HEOOXiAHOCTI PaHHBOI IarHOCTHUKH Ta KOHTPOJIO HHUPKOBHX
MOPYIIEHB 32 IOTIOMOT0r0 010XiMIYHUX MapKepiB, IO JO3BOJIUTH 3HU3UTH PiBEHb YCKIIaJHEHb, 1HBAJIIU3aLIi]
Ta CcMepTHOCTI B VYKpaiHi. Bu3HaueHHs piBHIB KpeaTWHIHY, CEYOBHHH Ta EIEKTPOJITIB € MPOCTUM,
JOCTYITHAM 1 BHCOKOE(EKTHBHIM METO/IOM PaHHBOI AiarHOCTUKU. BUSABIEHHS cTaTeBUX 0COOIMBOCTEH 3MiH
010XIMIYHAX MapKepiB BiIKPHBAaE MOXIMWBICTH Ul 1HAWBiAyami3amii JIiKyBaHHsS Ta NPOQINAKTHKH, IO
0COOIIMBO aKTyaJIbHO B YMOBaX OOMEKEHUX PECYpCiB YKPaiHCHKOT MEIUIINHH.

MeTor HNOCHIPKeHHST € BCTAaHOBIEHHS OCOOMMBOCTEH 3MiH OiOXIMIYHHX MOKa3HUKIB (KpeaTHHIHY,
CCUYOBUHM Ta EJICKTPOJIITIB) y TAIiEHTIB 13 HUPKOBOK MATOJIOTI€I0 Ta BU3HAYCHHS X JIarHOCTHYHOTO i
MPOTHOCTUYHOTO 3HAYCHHS 3 YPaxXyBaHHSM CTaTEBUX BiAMiHHOCTEH.

BcraHnoBiieHo, 1m0 B YOJOBIKIB i3 HHUPKOBOIO TATOJIOTI€I0 CIIOCTEPITAETHCS 3HAYYIE ITiABHUIIEHHS
KpeaTuHiHy, CEYOBUHH Ta Kallilo, TOJl SIK Yy KIHOK — CXWJIBHICTH 0 TimoHaTpiemii. [TokazaHo, o piBeHb
KaJIil0 Ta HATPII0 MOXKE BUCTYIATH HE JIUIIC SK MOKA3HHUK EJICKTPOJIITHOrO AUCOallaHCy, a i K JOAaTKOBUN
MapKep CTYyNeHs YpaKeHHS HHUPOK. 3a pe3ysNbTaTaMH JOCHIKSHHS Y YOJOBIKiB i3 HUPKOBOIO MATOJOTIEI0
CIOCTEpIrayiocsl BHpaKEHE IMIBUIICHHS KpEaTWHIHYy Ta CEYOBMHH (O3HAKa ypeMii); MOpyIIeHHS
CJIEKTPOJIITHOTO CKJIaAy (TimepKaliemis, Timo-/rinepHarpieMisi, nucOanaHC XJIOPWAIB); 3HAYHI BiAXUJICHHS
BiJl KOHTPOJILHOI IPYNH, Y SIKOT BCi TIOKA3HUKH 3HAXOSTHCS B Mexkax (izionoriynoi Hopmu. Lle cBigunTh mpo
CYTTEBE 3HIKEHHs (iIbTpAIifHOI 3MaTHOCTI HHUPOK Ta PO3BUTOK XPOHIYHOI HHUPKOBOI HEIOCTATHOCTI.
OtpumaHi pe3ybTaTH BiIoOpakaroTh CrienudidHi MOpyIIEHHS TOMEOCTa3y MpYU HUPKOBIH MaTONOTIi, sIKi He
MAalOTh MPSAMOT MPOMOPIIHHOCTI 3 (Pi310IOTIYHUMYU KOJIMBAaHHIMH y 3I0POBHX YOJOBiKiB. HaTOMICTB y JKiHOK
13 HUPKOBOIO IMATOJIOTIEI0 CIIOCTEpiranacs He MPOCTO 3MiHA abCOMOTHUX 3HAYEHb 010XiMIYHUX TapaMeTpiB,
aye W TMOpYIIeHHS iXHBOI BiJIOBITHOCTI KOHTPOJIHFHUM 3HAUEHHSIM, IO CBIYHUTH MPO TIIHOOKI 3pYIICHHS y
TOMEOCTa31.

VY marieHTiB i3 HUPKOBOIO MATOJIOTIE0 HE3AIEKHO BiJl CTATi CIIOCTEPITaeThCs MiIBULIICHHS KPEaTHHIHY Ta
CEYOBWHHM, IO MiATBEPKYE MOPYIICHHS BHUIUIBHOI (pyHKIT HHpOK. IS YONOBIKIB XapaKTEpHIIIi BHII
piBHI KpeaTHHIHYy Ta Kallilo, IO CBIMYUTH MPO OLIBIIMKA PU3MK TilepKajieMii. Y JKiHOK Bi3HAYa€THCS
TEHJICHIIISI 10 TinmoHarpieMii. B 000X rpynax BUSBICHO MiJBUIICHUN PIBEHb XJIOPHIIB, II0 BKa3ye Ha
€JIEKTPOJIITHI MOPYLIEHHS. Y YOJIOBIKIB i3 HUPKOBOIO HATOJIOTIEI0 CIIOCTEPIraancs BUILI PiBHI KpeaTHHIHY,
CEUOBHMHU Ta KaJio, 10 MOXKE CBIAYUTH NPO OLTBII TSHKKI (QYHKI[IOHAIBHI TIOPYIIEHHS. Y KIHOK, HATOMICTh,
OUIBII BUPAXKECHE 3HIDKEHHS KOHIICHTPAIIIT HATPIt0, 10 BiioOpaskae 0COOIMBOCTI BOIHO-COJILOBOIO OOMIiHY B
il TpyIIi.

[IpoBeneHe nociiKeHHS OKA3aJI0, IO Y MAIi€HTIB i3 HUPKOBOIO MATOJIOTIEI0 CIIOCTEPITal0ThCs iCTOTHI
BIIXMJICHHS OI1OXIMIYHMX IOKAa3HUKIB KPOBI, IMOPIBHAHO 3 KOHTPOJIBHOK IPyNol0. PiBHI KpeaTHHiIHY Ta
CEUOBMHHU y XBOPHX 3HAYHO MNEPEBHUIIYIOTH HOPMaJbHI 3HAYCHHS, IIO BiJOOpaska€ BUpPaKEHE 3HIDKCHHS
KIIy0O4KOBO1 (inbTpaLii Ta HAKOMWYEHHS a30TUCTHX MeTa0oiTiB. BUsABIEHO TakoX cTaTeBi BIAMIHHOCTI: y
YOJIOBIKIB OUIBII XapakTepHE IMIJBUINCHHS KPEATHUHIHY, CEYOBHMHM Ta KaNil0 3 PU3UKOM PO3BHTKY
rinepkaiiemii, To/i K y )KIHOK TlepeBaXka€ TEHICHIS JI0 rinoHaTpiemMii. [Toka3HUKHM XJIOPHUIIB 3aTTUIIAINCS
BiTHOCHO CTAOUIbHUMU Ta HE JEMOHCTPYBAJIM CyTTEBHUX BiIMiHHOCTEH MIX rpyraMu.

3MiHHU PiBHIB KPEaTHHIHY, CEUOBHHU Ta EJIEKTPOIITIB MOKYTh PO3TIISAAaTHCS SIK IHPOPMATUBHI Oi0XiMivuHI
MapKepy HHUPKOBHX IOPYIIEHb, M0 MAlOTh JiarHOCTUYHE 1 MPOTHOCTHYHE 3HAYCHHS Ta TOTPEOYIOThH
ypaxyBaHHS CTaTEeBUX OCOOJIMBOCTEH MpH OLIHII (DYHKIIOHATIBHOTO CTaHy HUPOK.

CEKIIA: «TEOPETUYHI I IPAKTUYHI OCHOBU JIA'HOCTHUKMU TA JIIKYBAHHSA
HHATOJOT'TYHUX CTAHIB»



w IX mixkxHapoaHa KOH(epeHLUis

«McuxodisionorivyHi Ta BicuepanbHi PyHKUii B HOPMI i naTonorii»

MOJIEKYJISIPHI OCHOBHU INOPYHIEHHS CTAHY IEUYIHKHU 3A ®OPMYBAHHS JIENPECII
Abommuna 0.0.
Mninposcokuil nayionaneHuil yHieepcumem imeni Oneca I'onuapa, [ninpo, Yxpaina

In the modern world, depression is becoming one of the main causes of disability, which is confirmed by
the data of the World Health Organization (2017). In recent years, the incidence has increased significantly.
Numerous studies have shown that depression is a condition that often accompanies many chronic diseases.
Liver disease should be noted separately. More than 500 biochemical reactions involved in carbohydrate,
fat, and protein metabolism occur within it. In this regard, its damage is reflected in the state of the entire
organism and leads to millions of deaths annually. Therefore, the study of the state of the hepatobiliary
system and the molecular basis of its damage in the context of depression development is an urgent issue
today.

B cywacHOMYy cBITI, Aempecis cTae OIHIEI 3 OCHOBHUX NPUYHMH 1HBAJITHOCTI, a TAKOXK € CTAHOM, SIKUN
4acToO CYIPOBOJ/KYE 0araTo XpOHIUYHUX 3aXBOPIOBAHb 1 MOCTYIOBO TOTIPIIYE CTaH 3J0pOB’s. 30KpeMa y
MAI[iEHTIB 3 JETPECIEI0 PU3MK PO3BHTKY METaOOJIIYHOTO CHHApOMY 30iibimyeThes y 2 pasu (Wu, et al.,
2021). OxpeMo MOKHA BUIUINTH 3aXBOPIOBAHHS renaTo0iliapHOl CHCTEMH, TOMY IIIO TEeYiHKa € HAHOUTBIIO0
OaraTo(hyHKITIOHATHHOIO 3aJI030I0 OpraHi3My, fKa 3aliMae [EeHTpajbHe Micie B OOMiHI pedoBuH. B Hilt
BigOyBaeThest Oinbir Hixk 500 Gi0XiMIYHHMX peakiliid BYTJIEBOHOTO, JKUPOBOTO 1 OLIKOBOIO OOMiHY. Y 3B’SI3KY
3 UM 11 TIOIIKO/KEHHS BiI3EPKAIOETHCS HA CTaHi BCHOTO OPTaHi3MYy i MOPIYHO MIPHU3BOJUTH 10 MUTBHOHIB
cMmepreii. ToMy BUBYEHHS CTaHy rematoOiliapHOi CHCTEMHU Ta MOJEKYISIPHHX OCHOB ii MOIIKO/KEHHS 3a
YMOB PO3BUTKY JIEIPECii MOCTAE aKTyaJIbHUM IMUTAaHHSIM ChOTOACHHS. Y JOCHIDKCHHSIX HAYKOBIIIB ICHYIOTh
MiATBEP/DKEHI JaHi 040 BIUIMBY JieNpecii Ha MiIBUIICHHS piBHIO TpuriinepuaiB kposi (Cho et al., 2021),
CHUHTE3 SKUX BiMOYBa€ThCs B TEYiHIN 3 TIHNEPUHY Ta XUPHUX KHUCIOT. TakoX MiABHUIILYETHCS DPiBEHBb
3arajibHOTO XoJectepony, 50% SKOTO YTBOPIOETHCS B TIAJIKOMY CHIOIUIA3MATHYHOMY PETHKYIYMi KIIITHH
MEYIHKU Ta BHBOIHUTBCA Yy CKJIal XOBYi. J[KepenoMm ycix aTOMIB BYIJICHIO B MOJICKYJl XOJECTEPOIY €
anetrn-SKoA, 1110 HaIXOIUTh 3 MITOXOH/PIN Y CKIIa/i IATPATY, TaK CaMo SIK 1 IPY CHHTE31 )KUPHUX KHUCIIOT.
Y mpoMy JAOCHIIKEHHI TOKa3aHO 3MiHy, B Oik 30iibIIeHHS, KOHIEHTpamii (pakiiii minompoTeiniB 3a
PO3BHUTKY Jlemnpecii, omHak Oinpll 4yTiMBOWO € (pakmis Hu3bkoi minbHocTi. Came gaHa ¢pakuis €
aTepPOreHHOI0, TOMY III0 MICTHTB JyKe 0araTto XoJecTepoiy Ta TPaHCIIOPTYE HOTo y MO3arneyiHKoBI TKaHUHU.
Bume mnepepaxoBaHi NOKa3HWKH MOPYIIEHHS JIMITHOTO OOMiHY MOXYTh CBIIYUTH TPO HASBHICTH
METa0OJIYHOTO CHHAPOMY KPOBI, I[yKPOBOTO Aia0eTy, 3aXBOPIOBaHb MEYiHKH, PO3BUTOK CEPIIEBO-CYINHHHX
MOpYIIEHb TOLIO 310poB’s. Y mparsx iHmmx aBTopiB (Choi et al., 2021) mpociiIKOBYEThCS 3aI€KHICTh MiXK
JETPECHBHUM CTaHOM Ta 3arajbHUM CTYIIEHEM TSDKKOCTI HEAKOTOJIbHOI KHPOBOiI XBOPOOHM MEYiHKH, L€
CBITYUTH TIPO Te, IO JETPECisi CIpHUse PO3BUTKY Ta OLJIbII CKIAJHOMY Tepediry JaHOTO 3aXBOPIOBaHHS. Ale
HE TIATBEP/IKYETHCS 3AJIEKHICTH MK JIETIPECUBHUM CTaHOM Ta PIBHAMH aclapTaTaMiHOTpaHc(epasu Ta
anaHiHamiHOTpaHc]epasy, sIKi CHHTE3YEThCS BHYTPIIIHROKITITUHHO, i Y HOPMI JIMIIIE HEBEJIHWKA 1X YacTWHA
notparuisie y kpoB. [esxi Bueni (Gao et al., 2017) BuB4anu 3B’S130K MIXK AEMPECI€I0 1 PiBHEM 3arajbHOrO
OlmipyOiHy, KOpENOIYM CUMIITOMU Jerpecii 3 BHUCOKAM piBHEM OiomipuHy (OKHCHOTO METabomiTy
Oinmipy0iHy) y cedi. AJle € IEpEKOHIMBI JIOKAa3H TOTO, 10 HU3bKUI piBeHb OinipyOiHy, HaBMaku, € pakropom
PHU3HUKY PO3BUTKY aernpecii. Takox noBeneHo, mo niasuieHHs C-peakTuBHOro OUIKYy (0110K TocTpoi dasu) B
KpOBI MAIli€HTIB 3 CUMIITOMaMH JEIpecii, TPUBOKHOTO CTaHy Ta BiAYYTTs HEMoOOCTi B AMTUHCTBI. CHHTE3
IHIYKy€eThCsl B TICUIHII MPO3anaJibHUMHU [IUTOKIHAMU — 0c0o0MBo iHTepieiikinoM 6 (IL-6) — y BiamoBias Ha
iH(eKLio, 3arnaneHHs Ta MOLUIKOHKEHHs TKaHWH. TaKuM YMHOM MOXHA 3pOOMTH BUCHOBOK IIPO HEIOCTATHIO
KITBKICTh JaHWX MOJEKYJSPHUX MEXaHi3MIB IMOpYIIEHHS IEeYiHKHA, OCOOJIMBO, Ha CTaH TemaTodimapHOi
CHCTEMH, 32 YMOB PO3BHUTKY Jlelpecii, a HasBHI JaHI € CyNepewIMBUMH Ta MOTPEOYIOTh MOJAIBIINX
HAYKOBHX JIOCIIi/IKEHb.
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OKHCHIOBAJIBHA ®YHKIISA MITOXOH/IPII NEYIHKH IIYPIB ITPU OITIIKOBOMY
YPAKEHHI CEPEJIHBOI'O CTYIEHIO TA KOPEKIII MEJIATOHIHOM
3asropoaniii M.O.2, Ilanenko I1.K.:2, [lopTHidyenko B.I.:

Jnemumym ¢hizionoeii im. O.0. Bozomonvys, Kuis, Yxpaina
:MidicHapOOHULL YeHMP aCMpPOHOMIYHUX MA MeOUKO-eKO02TuHUX docaiocens HAHY, m. Kuis, Yxpaina

The protective effect of melatonin on the function of rat liver mitochondria in burn injury was
investigated. Burns inhibit ETL complex I, but melatonin restores the efficiency of oxidative phosphorylation
and respiratory control (V3/V4ATP and ADP/O) to control values, confirming its protective effect on
mitochondrial function.

3a ganumu BOO3, i3 0miKOBOIO TPaBMOIO HMIOPIYHO CTUKAIOThCA Onm3bko 11 muH. mronmeii. Takuii Bun
VIIKO/KEHHSI CYNPOBOKYETbCS IPOLECAMH CHCTEMHOTO 3allaJIeHHs, YUIKO/UKEHHSIM TKaHUH Ta
mepe0yI0OBOI0  €HEPreTHYHOro0 MeTalomNi3My. XapaKTepHUMH OCOOJIMBOCTSIMH  OITIKOBOI TpaBMH €
BUHUKHCHHS TinoMeTabomiyHoi ¢a3u, ska 3aMIHIOETbCS Ha rinepMeradoniuHy ¢a3sy, Mo 3 OJHOTO OOKy
MPU3BOJIUTH A0 MOCHIICHHS 3aXUCHUX (PYHKIIIH OpraHi3My, i, BOXHOYAC, TPOBOKYE MPOIECH YIIKOHKSHHS Ha
TIIi MITOXOHAPIabHOI TUCQYHKIIIT Ta CHCTEMHOTO 3amajieHHs. MenaToHiH SK MOTYXHUN aHTHOKCHIAHTHHN
areHT eHJIOTCHHOTO MOXOJ/UKECHHS BIUIMBAE HAa OPraHi3M HE JIMIIE CHCTEMHO, alie i JIOKaJbHO, 30KpeMa Ha
PiBHI eKCHpecii MITOXOHJPiaJIbHUX TEHIB, acOIiHOBaHUX 13 OKMCHUMH NpOIeCaMHu. 3aBISKH aJCKBAaTHOMY
piBHIO yTHIi3alii KHCHIO Ta edeKTUBHOMY (YHKIIIOHYBAaHHIO MITOXOHJPIH CTae MOXIHBUM e()EeKTHBHHUI
nepedir mporeciB pereHepalii mpyu CUCTEMHOMY 3alajieHHI Ha TJIi OMiKOBOI TpaBMU. ToMy memoro Hammx
JOCHIPKEHb OyJO BHBYCHHS OKMCHIOBaJbHOI (PYHKIII MITOXOHIpPiIH TEYiHKH IIMypiB TMPH OMiKOBOMY
YpaXXeHHI cepeTHOT0 CTYIICHIO Ta KOPEKI[il MEIATOHIHOM.

VY mypiB camuiB JyiHii Wistar MoaemroBanu omik cepenHboi TsokKocTi (10% Bin ruromi Tina mypa) Ha
HapKOTHU30BaHUX Iypax 3a JOMOMOTOK MeTalleBUX MUIiHAPIB Harpitux 1o 100 rpanyciB. ['pynu urypis, 1o
orpuMmyBanu MenatoHiH (Sigma, USA) y saxocti mo0aBKM A0 CTaHAApTHOTO palioHy. TBapwHH OyIo
posnopineHo Ha 3 rpynu: «shamy (TiggaBaIuch yciM MaHIMYJSAIIsAM, ale He OTPUMYBAIIN OIMIKOBY TPaBMY),
sKa CIyryBala KOHTPOJIEM; «OIK» Ta «omik+menaToHiH». OILiHKY OKHCHIOBAIBHOI (YHKIIT MPOBOIUIN
gepe3 3 100y Ta 21 moOy micns MmoyaTKy eKcHepuMeHTY. JlochiKyBaHHS OKHCHIOBaNbHOI (yHKIIT
MITOXOHAPiIM mpoBogwiu 3a pomomoror mnojsporpada Oxygraph+ (Hansatech Instruments, USA) i3
3akpuTUM enektpoaom Kitapka meronom Yanca. uxanHs crumymroBanu BBeaeHHsM AlD (Sigma, USA)
(120 mMMmonb/n y KOMIpKy). Y 4KOCTI cyOcTpariB BHKOpHUCTOBYBaiu: cymimr HAJl-3anexHuX cyOcTpaTiB
rIyTaMaT+MalnaT, M0 OKHCHIOEThCS 3a ywacTio | komminekcy ETJI; ta ®AJl-3anexHUM CyKUMHAT, IO
okucHIOEeTbes 3a yuacti I komrmekcy ETJI. Busnauanu mBuAKICTh TWXaHHS MITOXOHJPIA NMPH OKHCHEHHI
cyOcTpaTiB y craHi crnokoro (V4¢), mBuIKicTh ¢ochopuntoBaibroro/AJld-ctumynsoBanoro (V3) Ta
KOHTposiboBaHOTO (V44*) nuxaHHS Ta IUXaJbHUN KOHTpOJb 3a YaHcom 1 BimbsiMcoM (CHiBBIAHOIICHHS
V3/V4+r) Ta mokasuuk edexruBHoCcTi pocdopuosanns (ADP/O).

3a yMOB OKMCHEHHS MiTOXOH/IPiSIMU CyMillli cyOCTpaTiB IIyTamary i MajiaTy CIoCTepiraioch JOCTOBIpHE
3pocTanHs piBHIB V3 Ta V4~ gk uepe3 3 mo6u, Tak 1 yepe3 21 moOy micis omikoBoi TpaBMu. Sk Haciiiok
cuiBBigHOmeHHs V3/V4+ He 3a3Hao 3MiH, xo4ya e(eKTHBHICTH (HOCQOPIITIOBaHHS Maya TEHIEHIl 10
3HW)KEHHSI BITHOCHO KOHTpoito. Ilpyu BHKOpHCTaHHI CyKIMHATy B SIKOCTI CyOCTpaTy OKHCHEHHS Ha Tii
OIIKOBOI TpaBMHU IIiCJIS MiJABHIIEHHA piBHS V3 depe3 3 m0o0W micis OMiKy, 3HAYYIIUX 3MiH Y PiBHA
eHeprizamii mitoxoHapid npu AJlD-cTUMYITBOBaHOMY Ta KOHTPOJBOBAHOMY JHWXaHHI BHSIBIEHO HE OYIIO,
e(eKTUBHICTh OKHCHEHHS 1 (hochoprnoBaHHS Maa TEHACHIIT 10 3HWKEHHS BITHOCHO KOHTPOITIO.

3acTrocyBaHHS MEJATOHIHY BUKJIMKAJIO 3HIDKEHHS PIBHS EHeprizalii MITOXOHAPIH 10 KOHTPOJIBHHX
3Ha4YeHb MPU OKUCHEHHI TIIyTaMaTy i Mamary sk 4depe3 3 no0u, Tak i yepe3 21 noOy micis OMiKOBOTO
ypaxenHs. CriBBigHomenHs: V3/V4~ npu npoMy 3Hauylle 3poctaino, a nokasHuk ADP/O moeprascs mo
PIBHS KOHTPOJIIO, IO CBIiJYUTH PO 30UIbIICHHS ePeKTHBHOCTI OKUCHEHHs 1 (ochopumopanus. [Ipu
BUKOPUCTAHHI CYKIIMHATY CIIOCTEpiraiioch 3poctaHHs chiBBiiHOmEeHHs V3/V4+~ i ADP/O pno piBHS
KOHTPOJIIO Ta 3HIKEHHs PiBHA V3 BiIHOCHO Tpynu Oe3 BIUIMBY MenaToHiHy depe3 3 Ta 21 moOy micis
OTIIKOBOi TPaBMH.

Busiieno npurniuenss podotu I kommiexcy ETJI MiToxoHapiit nediHky sk yepe3 3 1oou, Tak i uepes 21
no0y micns omikoBoro ypaxkenHs. Il xkommnexc ETJI € MeHm BpaszauBHUM A0 OMIKOBOTO YpaXKEHHS.
MenaToHIH YMHUTH MPOTEKTUBHUN €EKT MPHU OIIKOBIH TpaBMi, 30kpeMa Ha | kommnexc ETJIL.
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E®EKTUBHICTD TA BUKJIMKU ITPOI'PAM 3ATIOBITAHHS BATITHOCTI ITPU TEPATII
I3OTPETUHOIHOM: AKTYAJIbHI ACHEKTU TEPATOI'EHHOI'O IOTEHIIAJTY TA
NEPCHEKTUBY BUKOPUCTAHHS IIM®POBUX TEXHOJIOT' T
3yoxo A.M., ITognasosa O.M.
Hasuanvro-nayxosuii yeump "lncmumym 6dionoeii ma meouyunu” Kuiscokoeo HayioHatbHo20
yuieepcumemy imeni Tapaca lllesuenxa, Kuis, Yxpaina

Isotretinoin remains the "gold standard" for treating severe acne, but its proven teratogenic effect makes
therapy highly risky for women of childbearing age. Despite existing control programs like iPLEDGE (USA)
or PPP (EU), cases of drug exposure during pregnancy still occur. This indicates a need to improve
interaction models between the physician, patient, and healthcare system. The physician's role is crucial,
involving meticulous consultation, contraception control, regular pregnancy testing, and digital
documentation. The patient must be an active partner, aware of the risks and responsibly adhering to the
program requirements. Modern research shows that using digital technologies (mobile apps, electronic
platforms for monitoring, telemedicine) significantly increases the effectiveness of these programs.
Implementing "digital pharmacovigilance" and integrated patient portals allows for real-time compliance
tracking and personalized recommendations. This creates a "digital partnership” model, which should
become the new standard for isotretinoin therapy.

[30TpeTHHOIH 3aMUIIA€THCS «30J0TUM CTaHAAPTOM» JIIKYBaHHS THKKHUX (HOpM aKkHe 3aBISKH BHCOKIH
KIIIHIYHIA e(heKTUBHOCTI, IPOTE HOTO TOBEICHUI TepaTOreHHNH eeKT poOUTh TEepaIriio BKpail pU3NKOBAHOIO
JUISL J)KIHOK JITOPOJIHOTO BiKYy. 3a JaHMMH KIIIHIYHUX CIIOCTEPEXKEHb, YaCTOTa TSHKKUX Bal PO3BUTKY IMPH
eKCHO3UIil 130TpeTHHOIHYy mix dac BariTHocTi csarae 20-35%, w0 MiATBEpMHKEHO pe3yidbTaTaMu
CUCTeMaTHYHHX OrIAiB 1 MeTaanamiziB (Choi et al., 2021). [Tonpu icHyBaHHS porpaM KOHTPOITIO, TAKUX SIK
IPLEDGE (CILA) a6o Pregnancy Prevention Programme (PPP, €C), Bunanku ekcro3ullii mpemapary i
Yyac BariTHOCTI MPOIOBXKYIOTh peecTpyBaTHcs. Lle cBimumte npo iH(opMariiiHi mporaiuHu, HEJOCTATHIO
MPUXWIBHICTH IO pEKOMEHaIliil i moTpedy y BIOCKOHAJIEHHI CHCTEMH KOHTPOIIO MIX JiKapeM, MaIlieHToM i
(apmakoHarmsagoM. Porip Jikapst monsrae He JHIIE Yy TPU3HAYCHHI Tpenapary, a y CTBOPEHHI YMOB
MaKCUMaJIbHOT Oe3MeKH: KOHCYJIbTYBAaHHI MAIliEHTKH, KOHTPOJII KOHTpALEMIii, peryIspHOMY TeCTyBaHHI Ha
BariTHICTH Ta BeAeHHI nudpoBoi AoKkyMeHTarii. Biamosiguno xo npotokoinis iPLEDGE Ta PPP, mikap Hece
BiJIMTOBITaJIbHICTh 32 BUKOHAHHS OOOB’A3KOBHX KPOKIB O€3MEKH N0, MiJ Yac 1 Mmicis 3aBEpIIeHHs Tepartii.
[NamienTka, y cBOIO yepry, Mae OyTH aKTUBHMM HapTHEPOM Y MpOIeCi Teparii — yCBIIOMITIOBATH PU3HKH,
JOTPUMYBaTHCh PEKOMEHJIAIH JIiKapsi, CBOEYACHO MPOXOJUTH TECTH Ha BATITHICTh Ta BUKOPUCTOBYBATH
e eKTUBHY KOHTpaleniito. JlocmimkeHHs JOBOIATH, 10 HU3bKa MOiH(OPMOBAHICTh 1 HEOCTATHIA KOHTPOIh
KOHTpAIIEMIIi] € TOJJOBHUMHU YNHHUKAMU BHUITAJIKiB ITOpymeHHs BuMor Oesmneku (Ivask et al., 2023).

CyuacHi JOCHIPKEHHS CBiYaTh, [0 BUKOPUCTAHHS ITU(PPOBUX TEXHOJIOTIH — MOOIIBHHUX 3aCTOCYHKIB,
€JIEKTPOHHUX IIaT(opM 1 TeleMeANIYHNX KOHCYNbTAIlil — MiIBUIIYE e(PEeKTHBHICTD MPOrpaM 3arnodiraHHs
BariTHOCTI. BpoBa/pkeHHS r(pOBOTO0 MOHITOPUHTY 3MEHIIIYE YacTOTY MOPYIIeHb BUMOT Oe3reknu Ha 40—
60% (Perinpanathan et al., 2023). Pospobka cucrem digital pharmacovigilance Ta inTerpoBaHux
MaIi€HTCHKUX KaOiHETIB JIO3BOJIAE JIKApIO BiACTE)XKYBATH KOMIUIAEHC Yy pealbHOMY 4Yaci, a MalieHTIi —
OTPUMYBaTH IIEPCOHATI30BaHI HaraJyBaHHsS, pPEKOMEHJAmii Ta TIONepeKeHHd. Take «udpoBe
MapTHEPCTBO» CTBOPIOE HOBY MOJIENb OE3MEYHOI Tepamii, M0 MoeaHye (apMaKoJIOTiuHi, TEXHOJIOTIUHI Ta
etnyHi miaxoau. OTxke, eEKTHBHICTh Ta OE3MEYHICTh Teparlii 130TPETHHOTHOM BH3HAYAETHCS HE JIMIIC
(hapMaKoJIOTIYHUMHU XapaKTepUCTHUKAMHU TIpenapary, a # eTHYHUMH Ta NU(POBHMHU aCIEKTaMH B3a€EMOJIi1
MDK JikapeM i mamieHToM. llepexim 1m0 iHTErpOBaHMX CHUCTEM KOHTPONIIO, IO TOEIHYIOTh TEXHOJOTIi,
MDKIMCUHUIUTIHAPHY KOOIEPAIlil0 Ta BIANOBIJAJBbHICTh MAIi€HTa, € KIOYOBUM HANPSIMOM OHOBJICHHS
MPOTOKONIB JikyBaHHS Y XXI cTOMITTI.
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ICUXOEMOILIMAHI MPOSBHU SIK EPIIAIN CUMIITOM TUPEOITHOI HEOILJIA3II:
KJIHIYHU BUIIAJIOK
KoBaabcnka B.!, €pemenko J1.2, Pemernik €.}
! Hasuanvno-nayxoeuii yenmp «Incmumym 6ionozii ma meouyunuy
Kuiscvkozo nayionanvnozo ynisepcumemy imeni Tapaca lllesuenka
2 [cuxonoeiunuii yenmp Neuroflex

Thyroid disorders may present with psychiatric-like symptoms, including anxiety and depressive
manifestations, which can delay correct diagnosis. The case of an 18-year-old male initially treated for
anxiety disorder, in whom laboratory and ultrasound screening revealed papillary thyroid carcinoma. This
case highlights the importance of differential diagnosis and thyroid screening in young patients with anxiety-
like symptoms.

3axBoproBaHHs muTONOMI0HOT 3ar03m (11[3) gacTo cympoBOIKYIOTECS TMICHXOEMOIIIHHUMA CUMIITOMAaMH,
AKi MOXYTh iMITyBaTH NCHXi4Hi poziagu. ['imep- abo rimoTHpeo3, a TakoXX HEOIUIACTHYHI MpPOIECH B
IIUTOMNO/IOHIM 3a1031 MOXKYTh BUKIWUKATH TPHBOXHICTH, JPATIBIUBICTh, TOPYIICHHS CHY Ta JCIPECHUBHI
MIPOSIBH, 30KpeMa reHepali30BaHUi TPUBOKHUAK po371aj, MaHIvYHI aTakd, 0€3COHHS, aQeKTUBHI KOJMBAHHS Ta
PO3BHTOK NETIPECHBHOTO CHHAPOMY. Y MOJOAMX IAIli€HTIB HEMiarHOCTOBaHA MUC(HYHKINS IUTOITOMIOHOT
3aJ1031 MOYKE YCKJIQHIOBATH CBOE€YACHE BUABJIEHHS OCHOBHOTO 3axBoproBanus (Lekurwale, V., 2023).
[lcuxoemorniiiHi CHMOTOMH YacTO TPUXOBYIOTh HASBHICTh COMAaTHYHHX 3aXBOPIOBaHb, BKIFOYAIOYN
MaToJIOrii IUTOMOMIOHOT 3a/1031, IO YCKIAIHIOE CBOEYACHY JTiarHOCTUKY Ta JikyBanHs (Bernardes, B. M.,
2024).

BiciMHaaIATHUpIYHMIA FOHAK 3BEPHYBCS JIO0 IICHXiaTpa 31 CKapraMd Ha TPHBOXHICTh, OE3COHHS,
JPATIBINBICTh, 30UIBIICHHS YAaCTOTH CEpPIEOMTTS Ta TOTIpPIICHHS KOHIeHTpamii yBaru. CrmodaTky Oyio
MOCTABJICHO JIIarHO3 «reHepalli3oBaHUN TPUBOKHUKM pO3/aiy 1 MPU3HAUCHO aHTHUTPUBOXKHY Tepamiro. J{is
BUKJIFOUYEHHSI COMaTHYHOI MaToJorii OyJl0 pEeKOMEHIOBAHO MPOBECTH JTAOOPATOPHI JOCIIKEHHS (YHKIIH
LIUTOIOMIOHOT 3aJI031.

Pe3ymbraTti 00CTEKEHHS:

TTI: 0,05 MMO/n (Hopma 0,4—4,0) — 3sHIKEHUIA;

Binpauii T4: 28,4 mmons/n (Hopma 10-22) — miABHINICHHIA;

Binpamit T3: 8,9 nmomns/in (HopMma 3,5-6,5) — migBuieHuiA;

AT-TIIO: 230 MO/mn (HopMa <35) — pi3Ko MiIBUIIEHI;

AT-pTTI: no3uTHBHI;

3AK: netikonutu 10,8 x10°/71, IHIOE 28 mMm/rox;

Y3]1 I13: rinoexoreHHe By3/I0Be YTBOpEHHS 1,5 CM 3 HEWiTKHMH KOHTYPaMH, Ti103pa Ha HEOIlIa3iio;

TonkoroKORBa acripailiifHa 0i10IICisl: IIUTOJIOTIYHI O3HAKH MANISIPHOT KAPIUHOMH IIUTOIOAI0HOT 3aJ103H.

[lamiear OyB HampaBJIGHWH O EHIOKPHHOJIOTIYHOTO BiJIUJIEHHS, TPOBENEHO THUPEOIIEKTOMIIO.
[onanpmmii mepedir OyB 0e3 yCKIaJAHEHb, 3 KJIIHIYHO Ta OHKOJIOTIYHO CIPHUSATIUBUM mporHo3oM. [loBHa
MICUXOEMOIIiiHA ¢Tabimi3alis Bii0yaachk MPUOIM3HO Yepe3 2 MicsIl.

Le#t x1iHIYHMKA BHIIAJOK JEMOHCTPYE, MO CHMIOTOMH TPHBOXXKHOTO PO3JIaJy y MOJOAMX MAIli€HTIB
MOXKYTh NPUXOBYBAaTH HASBHICTH MATOJOTII IUTOMOMIOHOI 3aJ03H, 30KpeMa OHKOJOTIYHHUX 3aXBOPIOBAHb.
MynbTUAUCIUIUTIHAPDHUNA TIAX1d, OIHKAa pIBHSA TOPMOHIB IIUTONMOMIOHOI 3a03U Ta YJIbTPa3BYKOBE
JNOCTI/DKEHHS OpraHa € KIIOYOBUMH eTalaMH  JIIarHOCTHUYHOTO  aJlTOPUTMY IS TAIliEHTIB 3
TICUXOEMOIIIHHUMU TIOPYIIICHHSIMHU.
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HYPOXIC PRECONDITIONING CHANGES THE FUNCTION OF CARDIOMYOCYTE
MITOCHONDRIA IN RATS WITH INSULIN RESISTANCE
Kozlovska M.G., Zavgorodniy M.O., Vasylenko M.I., Portnychenko A.G.
Bogomoletz Institute of Physiology of NAS of Ukraine, IC AMER NAS of Ukraine

One of the main pathogenetic links of heart damage in metabolic diseases may be the lack of energy
supply to the myocardium. Mitochondria play a fundamental role in the survival and functioning of
cardiomyocytes and are crucial for ensuring their high energy needs (Qian L. et al., 2024, Zheng H. et al.,
2021). A striking example of the implementation of cardioprotective mechanisms is the phenomenon of
myocardial preconditioning, which is activated by non-lethal stress of various origins and makes the
myocardium less vulnerable to subsequent damage, in particular hypoxic (Nakamura E. et al., 2024,
Portnichenko A. et al., 2019). However, mitochondrial mechanisms under conditions of hypoxic
preconditioning (HP) in metabolic disorders have so far been studied only fragmentarily in individual models
and require further study.

The purpose is to investigate the function of mitochondria in cardiomyocytes of rats with insulin
resistance (IR) after the action of hypoxic preconditioning in rats. The experiment was performed on adult
male Wistar rats. IR was induced by a high-fat diet for 2 weeks (58% kcal from fat) and confirmed by an
insulin tolerance test. HP was simulated by "lifting" animals in a pressure chamber to a height of 5600 m for
3 hours. After 24 hours, the hearts were removed under urethane anaesthesia. The functional activity of
mitochondria was studied by polarography according to the Chance method using different oxidation
substrates. Statistical processing of the obtained data was performed using 2-factor ANOVA with post-hoc
analysis by Tukey's method in the GraphPad Prism 8 program.

During IR, there was a decrease in mitochondrial respiration indicators under the conditions of oxidation
of FAD and NAD-dependent substrates, especially glutamate (by 33%, p<0.05). The effect of HP caused an
increase in V3 during pyruvate oxidation by 76% (p<0.05) and a change in the ratio in the oxidation of NAD-
dependent substrates, glutamate and palmitoyl towards the latter. This indicates the activation of the adaptive
restructuring of cardiac mitochondria to the use of lipid substrates. The decrease in V3/V, indicates a
decrease in the efficiency of oxidative phosphorylation when using all NAD-dependent substrates in this
group.

HP affected the oxidative function of mitochondria only in rats with IR, while in complex | of the electron
transport chain (ETC) there was dysfunction and substrate restructuring towards lipid oxidation, but the
function of complex Il of the ETC was preserved, which is typical for stress effects, in particular, hypoxia.
At the same time, glycolysis was activated (an increase in pyruvate oxidation by 127.59%, p<0.05). The
reserve of oxidative phosphorylation also increased during the work of NAD-dependent complex | of the
ETC, i.e., the coupling of oxidation and phosphorylation increased.

The results obtained indicate that the early stages of insulin resistance were marked by a slight
restructuring of the oxidation of energy substrates by mitochondria towards the deterioration of the oxidation
of NAD- and FAD-dependent substrates, while the oxidation of the lipid substrate palmitoyl was maintained
and showed a tendency to increase. This indicates the activation of the adaptive restructuring of cardiac
mitochondria to the use of lipid substrates. Hypoxic preconditioning did not affect the oxidative function of
mitochondria in intact rats. However, against the background of the use of a high-fat diet, a significant
restructuring of the functional activity of mitochondria occurred due to the activation of glycolysis, i.e.,
compensatory stimulation of energy metabolism was noted due to the oxidation of pyruvate. Thus, insulin
resistance was associated with a disorder of adaptive mechanisms of energy metabolism during hypoxia,
which led to an increase in the sensitivity of mitochondria to the effects of hypoxic preconditioning,
manifestations of mitochondrial dysfunction, and a decrease in the contribution of oxidative phosphorylation
to ATP synthesis.
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CPAP THERAPY AS A COMPONENT OF COMPREHENSIVE REHABILITATION: EFFECTS
ON PHYSICAL AND PSYCHO-EMOTIONAL STATUS OF PATIENTS
Korytko Z.1, Leskiv 1.2
YLviv State University of Physical Culture named after lvan Bobersky, Lviv, Ukraine
2Lviv Clinical Railway Hospital, Branch “Health Care Center” of JSC «Ukrzaliznytsiay, Lviv, Ukraine

Continuous positive airway pressure (CPAP) therapy is primarily used to treat sleep apnea; however,
recent studies have shown its beneficial effects on multiple organ systems, including cardiopulmonary,
metabolic, and psycho-emotional functions. Maintaining airway patency during sleep promotes oxygenation,
reduces nocturnal hypoxemia, improves cardiac conduction, and decreases cardiac workload, which is
particularly relevant for patients with chronic obstructive pulmonary disease (COPD) and post-COVID
myocarditis (Korytko & Timruk-Skoropad, 2021; Shchendrygina, Nagel, Puntmann, & Valbuena-Lopez,
2021).

The aim of this study was to evaluate the effects of CPAP therapy as part of a comprehensive
rehabilitation program on the physical and psycho-emotional status of patients with different pathologies.

Two clinical studies were conducted: 1) patients with COPD (n = 32) were divided into an intervention
group (IG) and a control group (CG). The rehabilitation program lasted 6 weeks and included physical
exercises, breathing exercises, physiotherapy, and CPAP therapy for the IG; 2) a clinical case of a 64-year-
old patient with post-COVID myocarditis and frequent ventricular extrasystoles (5200 VES/day), obesity,
impaired glucose tolerance, and chronic nocturnal hypoxemia. Rehabilitation lasted 3 months and included
structured physical activity, breathing exercises, and CPAP therapy.

Physical and psycho-emotional status was assessed using SF-36, physiological parameters (FEV1, SpO2,
BMI, HR, SBP, DBP), and metabolic profile, while arrhythmias were monitored via Holter ECG.

COPD Patients. After 6 weeks of rehabilitation, the 1G showed trends toward improvement in physical
functioning, role-physical functioning, general health, and vitality, with significant increases in social and
mental health components (p < 0.05-0.01). Physical component scores increased without statistical
significance (p = 0.12), while mental component scores increased significantly (p < 0.01). Morphofunctional
parameters (FEV1, shuttle walk test, SpO2, SBP, DBP) and metabolic profile improved (p < 0.05-0.01).

Post-COVID Myocarditis. After 3 months, the patient demonstrated normalization of lipid and glucose
profiles and a reduction in ventricular extrasystoles (p < 0.05), especially at night during CPAP therapy.
Improved cardiopulmonary function was accompanied by decreased cardiac workload and increased exercise
tolerance.

The observed improvements in physical and psycho-emotional status appear to result from the synergy of
restorative physical activity, breathing exercises, and the stabilizing effects of CPAP on the cardiopulmonary
system (Dzis, Korytko, Tomashevska, & Dzis, 2022; Korytko, 2010).

CPAP therapy is an effective component of comprehensive rehabilitation, positively affecting physical
and psycho-emotional status in patients with various pathologies. It improves cardiopulmonary parameters,
metabolic profiles, and reduces nocturnal arrhythmias, which is particularly important for patients with
COPD and post-COVID myocarditis. Further research is needed to investigate the multisystem effects of
CPAP in the rehabilitation of patients with chronic and post-infectious conditions.
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MOP®OJIOI'TYHI 3MIHU TUMY CA BIUIUX JABOPATOPHUX HIYPIB Y PAHHI TEPMIHH
OICJA IIIEMIYHOTO YHIKO/JKEHHSA MIOKAPJIA
Kpamap C.b., JlurBuniok C.0O., Hedecna 3.M.
Teproninvcokuil HayionarbHul meouunuti yuisepcumem imeni 1.A. I'opbauescorxoeo MO3 Yxpainu

This study examined morphological changes in the thymus of male albino rats after isoproterenol-
induced myocardial damage. Histological analysis showed a marked reduction of lymphocyte density in the
thymic cortex and signs of apoptosis seven days after injury. Vascular changes included vasoconstriction,
plasma exudation, and slight edema. After 30 days, thymic atrophy became evident, with cortical thinning,
disorganization of the medulla, and partial vascular sclerosis. The findings indicate that myocardial
ischemia leads to structural and vascular remodeling in the thymus, thereby impairing immune function.

[memiuHe ymKomKeHHS MiOKapJa € OAHIEI0 3 TPOBITHUX MPUYUH CEPLEBO-CYJMHHOI MATOJOTIi y CBITi,
0 TMPU3BOAUTH JI0 BUCOKOI CMEPTHOCTI Ta TPHUBAJIHMX IMOPYIIEHb (PyHKIIT cepI. 3MiHH Yy TICTOCTPYKTYpi
TUMyCa MOXYTh BIUIMBATH Ha KUTBKICTh Ta (YHKIIOHANBbHY aKTHBHICTh T-KIiTHH, IO, y CBOIO 4Yepry,
BU3HAYa€ IMyHHHUI CTaTyC OpraHi3My Ta 3JaTHICTh HOTO 10 BiAHOBIICHHA. BuBUeHHs MOp¢oJIOriyHMX 3MiH
TAMyca y Oimux mabopaTopHUX MIypiB MICHIA IMIEMIYHOTO YIIKO/HKEHHS MiOKapna JO03BOJISE TIIHOIIe
3pO3yMITH B32€MO3B 30K MK CepIEBO-CyIMHHUMH TATOJOTISIMH Ta IMYHHOIO BIAIMOBIAMIO, IO Mae
MOTEHIIHHE 3HAYESHHS 715l PO3POOKH HOBHX TEPANIeBTUYHUX MMiAXO/IB MPH CEPIEBUX 3aXBOPIOBAHHSIX.

JochimkeHHs] TPOBOAWIM Ha CaMIpIX Oe3MOopomHuX ImypiB-anbbiHOociB Macoro 180-200 T, ski
YTpUMYBAIUCS B CTAaHIAPTHUX YMOBax BiBapito. lmemMidHe MOMIKOMKEHHS MiOKap/aa MOACTIOBAIH MUITXOM
BHYTpIIIHbOYEPEBHOTO BBeACHHS po3urHeHoro y 0,9% NaCl i3omporepeHony rimpoxiopuay y [103i
5 MI/KT/JIeHb TIPOTSATOM 5 TOCHIAOBHUX JHIB. PO3BUTOK 1IIEMIYHOrO ypakeHHs Miokapjaa OyIio
MiATBEp/PKEeHO TicTonorigHo ((papOyBaHHS mapadiHOBUX 3pi3iB Cepls TEMAaTOKCHIIHOM Ta €03WMHOM, A3aH
TPUXPOM) Ta 3MiHaMH piBHS cepueBoro tponoHiHy | (CTnl) y cuposariii kpoBi. TBapHHU KOHTPOJILHOT TPyNU
orpumanu in'exiiro 0,9% NaCl ananoriunoro o6'emy. Uepes 7 ta 30 mHiB micis 3aKiHUSHHS MOICTIOBAHHS
IIIeMiIYHOTO YITKO/DKEHHS MiOKap/a TBApUH BHBOIWIIHN 3 €KCIIEPUMEHTY Ta 3MIMCHIOBAIN 3a0ip TUMyca s
ricTonorigHoro mociimpkeHHs. OOpoOKy TKaHWHH MPOBOIWIA B 3aKPHUTOMY BAaKyyMHOMY TiCTOIPOIIECOPI
LogosOne. Tlpemapatu mociimkyBanu 3a gormomoror ceitiaoBoro mikpockoma Nikon Eclipse Ci-E Ta
¢dororpadysanu 3a gonomororo kamepu SIGETA M3CMOS 14000.

MikpockomigyHo depe3 7 MHIB TICHs 130MPOTEPEHON-IHAYKOBAHOTO YpaKE€HHS MioKapjaa y THMYCi
BCTaHOBJICHO 3MEHIICHHS HIUTBHOCTI JIIMPOLUTIB y KipKOBil PEUOBHHI YaCTOUOK, IO TOB’SI3aHO 3 BUCOKUM
piBHem amonto3y T-mimponuTiB. Y MO3KOBIM pEUOBHHI YaCTOYOK BiMIY€HO O3HAKU JECCTPYKIIiI
MMOOJIMHOKHUX KIITHH, MPOTE TiCTOCTPYKTypa Ili€l MIJITHKM HECYTTEBO BiApi3HANACS BiJ Takoi y TBapuH
KOHTposbHOI rpynu. Timbus [Laccans 30epiramu 3Bu4yHYy Mopdororiro. Y ned TepMmiH Hocaizy
criocTepiraiacsi BA30KOHCTPHUKIIis O1IBIIOCTI IPpiOHUX apTepiit Ta apTepios TuMyca. JJoBKona KaniysipiB Oyinu
TIOMITHI SBUIIA eKCynalii mia3Mu Ta He3HauHi HaOpsiku. Yepe3 30 AHIB Mmicis iMIEMIYHOTO YIIKOKEHHS
MiOKap/ia CIIOCTepiranocs 3HWKEHHS KUTbKOCTI T-MiM(OIUTIB y TUMyCi, MO CBIAYUTH MPO MOPYIICHHS
HOpMaJIbHOT (YHKIIiT OpraHy Ta 3HW)KEHHS IMyHHOI BiamoBiJi. Takok BCTaHOBIIEHI 3MIHH B apXiTEeKTypi
TUMyca, 30KpeMa 3MEHIIEHHS TOBIIMHH KIpKOBOI PEYOBWHH, HASBHICTh 30UIBIIEHOTO pPO3MIpy
EITEeNOPETUKYIIONNTIB Y OKPEMHUX MUISHKaX MO3KOBOI PEYOBHHHM, a TaKOXX HEPIBHOMIPHHHA PO3IMOJILT
mimdorurapaoro kKomrmoneHTy. CyJqMHM 4YacTKOBO peopraHi3oBaHi, aie 30epirae€TbCsi TEHICHIS 10
3MEHIIIEHHsI CyJWHHOI MIUIBHOCTI Yy KIpKOBi pedoBuHi. JIOKambHO crocTepiraid CKISPOTHUYHY
TpaHcopmariro ApiOHUX aprtepiit i BeHyn. [icromoriuni mocmimxenHs depe3 30 AHIB AOCHiTy BUSBUIH
TEHJICHIIIFO /10 (hiOpOo3yBaHHS YaCTOYOK TUMYCA.

[memivHe yIIKOMKEHHST MioKapJa CIPUYWHIE BHpakeHI MopQoJoriuHi 3MiHM Yy TUMYCi OiaHx
na0opaTopHUX IMypiB, sKi HAa 7 100y MPOSBISIOTHCS ANONTO30M JiM(OIHTIB, BA30KOHCTPUKIIEID CyIUH Ta
MOCTYIOBOIO aTpodieto KipkoBoi pedoBuHH. Yepe3 30 mHIB micis YIIKOAKEHHS BHUABISIETHCS 3MEHIICHHS
CYJAMHHOI WIIJTBHOCTI, CKIIEpO3 CTIHOK JApIOHUX cyauH i modarkoBe (iOpo3yBaHHS 4YacTodoK. OTpumani
pe3ysbTaTH CBiTYaTh MPO TICHUH B3a€EMO3B’SI30K MK IIIEMIYHUM YpaKeHHSIM MioKapja Ta BTOPUHHHMH
3MiHAaMH B OpraHax iMyHHOI CHCT€MH, IIO MOK€ OyTH OJHHMM i3 MEXaHi3MiB PO3BUTKY IMOCTILIEMiYHOI
IMYHHOT TUCHYHKITIT.
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GOLD NANOPARTICLES CAUSE ADDITIONAL
INCREASE IN ENTEROCYTE DEATH BY APOPTOSIS AND AUTOPHAGY
UNDER CONDITIONS OF EXPERIMENTAL HYPERGLYCEMIA
Lytvynenko A.P.
Bogomoletz Institute of Physiology of the National Academy of Sciences of Ukraine, Kyiv, Ukraine

Diabetes mellitus poses a major challenge to healthcare systems worldwide, and the search for alternative
strategies/technologies to treat this disease is of vital importance. Nanomedicine, the use of nanotechnology
for the diagnosis and treatment in particular, diabetes mellitus, is a subject of active research (Martinez-
Esquivias et al., 2021; Vallianou et al., 2025).

The aim of the study was to evaluate the effect of 5-fold intravenous administration of gold nanoparticles
in a polymer matrix (AuNPs) on the levels of apoptotic and non-apoptotic death of enterocytes of the ileum
of the small intestine under conditions of experimental hyperglycemia (EG) in male mice.

The work was performed on 22 male Alba mice weighing 18-20 g. The size of gold nanoparticles
(AUNPs) loaded in D-g-PAA(PE) was 4-11 and 16-20 nm. Gold nanoparticles (D-g-PAA(PE)/AUNPSs) had a
spherical shape. Experimental hyperglycemia (EG) was simulated by administering 120 mg/kg nicotinamide,
followed 15 min later by 70 mg/kg streptozotocin, once a day with an interval of 1 day (three times every
other day).

AUNPs at a dose of 9.78 mg/kg was administered intravenously (0.3 ml into the tail vein) once a day for 5
times, starting two calendar months after the first administration of streptozotocin. The experimental material
was collected from the experimental and control animals (small intestine) under anesthesia on the fourth day
after the last AuUNPs administration. The animals were removed from the experiments by cutting the spinal
cord, following the rules of euthanasia. The isolation of enterocytes from the ileum of the small intestine was
carried out according to (Kimura et al., 2015).

Apoptotic and non-apoptotic (necrosis and autophagy) cell death was assessed by morphological features
using double staining with fluorescent nucleic acid dyes Hoechst 33342/Hoechst 33342 and propidium
iodide, as well as Monodansy! cadaverin for autophagy.

Our experiments have shown that under EG conditions, treatment with AuNPs causes an additional
decrease in the proportion of live enterocytes by increasing their death through apoptosis and autophagy. The
data obtained by us indicate the induction of cell death pathways: apoptosis and autophagy, which may be a
consequence of the oxidative stress that develops under EG conditions.

Gold nanoparticles in a polymer matrix, nanocomposites, independently activated apoptotic and non-
apoptotic (autophagic) pathways of ileum cell death, which requires emphasis. Such an effect, however, can
be explained by the property of the nanocomposites used in the work to induce ROS, disrupt membrane
structures, penetrate tissue barriers, enter cells and interact with intracellular components, which requires
further detailed study.
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MOCTTPABMATUYHUI CTPECOBHM PO3JIAJL IK TPUTEP MOPYIIEHHSI CEPIIEBO-
CYJIUHHUX ®YHKIIIA VY LIYPIB
Muxeiinesa I.M.}, Koaowmiituyk C.I'.}, Cipomrtanenko T.L!, Koaomiiiuyk T.B.2,
Kysneunos ML.K.}, Ctopoxyk H.B.!
TV «lnemumym ounux xeopo6 i mxanunnoi mepanii imeni B.IT. @inamosea HAMH Yxpainuy
200ecwvruii nayionanvhuii ynisepcumem iveni 1. Meunuxosa

In Wistar rats (10 animals), we reproduced the military-relevant model of post-traumatic stress disorder
(PTSD) proposed by us: explosions, light flashes and shaking with a change in rest time, periodically
repeated during the day, for 30 s for 42 days. The control group of animals (10 rabbits) - intact animals. The
detection of changes in the organ index of immunocompetent organs indicates a neuroendocrine reaction in
PTSD on the body of experimental rats. The intensity of the effect of PTSD on the state of the body of rats is
indicated by various manifestations of damage to the morphological state of the small intestine. It has been
established that PTSD is a trigger for impaired cardiovascular functions in rats.

[MoctrpaBmarnunmii crpecoBuit posnan (IITCP) sk mcuxivyHuid po3najz 3 4acoM 3yMOBIIOE MOPYIICHHS
BETeTATUBHOI pErylsiimii, a camMe IMMapacHMITATUYHOI Ta CHUMIATHYHOI HEPBOBOI CHCTEMH, BUKIHKAIOYH
cucTeMHi mopyieHHs GyHkuionyBanns opranis (Ounemiko, T., 2025), 0cOOIHUBO B yMOBaX BOEHHOTO CTaHy.

Merta 6yno BuzHaueHHs BruiuBy [ITCP Ha cepueBo-cyannaui GyHKIIl y HIypis.

Y mypiB ninii Bicrap (10 TBapuH) BiITBOPIOBANN 3alpPOIIOHOBAHY HaMHU BIHCHKOBO-PENIEBAHTHY MOJIEINb
[ITCP: nepionnyHO MOBTOPIOBaHI MPOTATOM 100M BHOYXH, CBITJIOBI Cllajaxyd Ta CTPYIIYBaHHS 31 3MiHOIO
gacy crokoto, npotsirom 30 c Brnponosxk 42 nai6. [1o0oBWi MK cTaHOBUB: 6 pasiB CTPYyLIyBaHHS 3i
CBITJIOBMMH criasiaxamu Ta BuOyxamu (Muxeiinesa, I. M., 2025). KoutponeHa rpyna tBapus (10 mrypiB) -
iHTaKTHI TBapuHU. TBapwUH yTpUMyBalld MpPH TNPUPOJHOMY IIUKJII CBITIO/TeMpsiBa, SKi OTPUMYBaIl
CTaHJIAPTHUH pallioH xapuyBaHHs. Uepe3 42 100M Micis MOAEIIOBAHHS LIYPiB BUBOIMIN 3 €KCIICPUMEHTY B
CTaHl TJIMOOKOro Hapko3y. Jlis OIIHKKM CTpec-iHIAyKOBaHMX 3MiH y IIypiB JOCHIDKYBaIM Macy Tija,
HAJHUPKOBUX 3aJI03, TUMYCy Ta iX OpraHHHMX IHAEeKCiB. (DYHKIIOHAIBHWN CTaH CepI OIIHIOBAIH
JIOTIOMOTO0  elIeKTpoKapaiorpada 3a 4YacTOTOI CepIeBUX cKopodeHb (B Oamax). CTaH CyaMH TOHKOTO
KUIICYHUKA JTOCII/PKYBaIK €X Situ 3a JomoMoror Mikpockomna. YacTHHY KHIIEYHHKA 3 CM IPOMHBAIH
(i310JIOTIYHUM PO3UYMHOM, PO3pi3anyd B3JOBXK 1 PO3MILyBalId Ha MPEIMETHOMY CKIi Ta (oTorpadysaiu.
OtpumMaHni nari 00poOISIH 3 BUKOPUCTAHHIM HEeTlapaMeTPUIHUX METOIB aHalli3y o Binkokcony Ta MaHa-
VYiTHi.

[Ipu monemosanui [ITCP uepe3 42 n00u cHOCTEpeKEHHS BHUSBICHO JOCTOBIPHO 3HAUYIIE 3HWKEHHS
Macu 1rypiB Ha 19,8% ta Tumycy Ha 40,2% Ha Tii 3pocTaHHA MacH HaJHUPKOBUX 3aJ103 Ha 58,4% BiTHOCHO
KOHTPOJIIO, 110, B CBOIO YEPry, BUKJIMKAJIO 301JIbIIEHHS OPraHHOTO 1HAEKCY HAJAHUPKOBHUX 3a1103 Ha 98,6% Ta
3MEHIIIEHHsI OPTaHHOTO 1HJEKCY TUMYCY Ha 27% TOpiBHSHO 3 KoHTposieM. Y TBapuH 3 [ITCP Oynu TBapunu
B OCHOBHOMY 3 O3HaKaMHM BHpa3Hoi imeMmii Ta iHdapkry 3 cepeanim Oanom 2 (miHimyMm 0, Mmakcumym 3), Tozi
SIK B KOHTPOJIi cepenHii 6an cranoBuB 0,2 (MiHiMyM 0, MakcuMyMm 1) 3a paXyHOK JBOX IIYpiB 3 O3HAKaMHU
HeBupasHoi imemii (p<0,001). Ha BiaMiHy BiJi KOHTPOJIBHOI IPyNH 3 LUTICHICTIO €MiTENiaNIbHOI TKAHUHU
TOHKOTO KHWIIIEYHHKA 3 HEMOUIKO/KEHHMH KPOBOHOCHMMH cynuHamu y TBapuH 3 IITCP mpocrexyerhes
HasIBHICTB CTa3y Ta KPOBOHAIIOBHEHHS OKPEMHUX JUISTHOK CYJUH Pi3HOTO JiaMeTpy KPOBOHOCHHX CYyIIMH.

BusiBieHHI 3MiHM OpPraHHOTO iHAEKCY IMYHOKOMIIETEHTHHUX OpPTraHiB CBIYaTh MPO HEWPOEHIOKPUHHY
peakiro ipu [ITCP Ha opranizm gocnigaux mypiB. [1po inreHcuBHicTh aii [ITCP Ha ctan opranizmy 1rypis
CBiuaTh Pi3HI NPOSBU MOLIKOPKEHHS MOP(OJIOTiYHOIO CTaHy TOHKOTO KHIIEYHHKA. BCTaHOBIEHO, IO
[ITCP siBasieTbecst TPUrepOM NOPYLIEHHS CEPLEBO-CYAUHHUX (YHKIIHN y IIypiB.

Crnrcok BUKOPUCTAHUX JKEPEIT:

1. Onemxo, T., Onemko, O., MatBeesa, 10., Kopons, O., Haiikin, P., 3asm, C., Kipienko, O., Hocos, A., & [apsim, A.
(2025). 3B’A30K MK IOCTTPaBMAaTHYHUM CTPECOBHM pO3JaJIOM Ta PO3BHTKOM CEPIEBO-CyIMHHHMX MOJiH (OTisig
niteparypu). Eastern Ukrainian Medical Journal, 13(2), 364-372. https://doi.org/10.21272/eumj.2025;13(2):364-372.
2. MuxeiineBa, I. M., Konowmiituyk, C. I'., & Cipomranenko, T. 1. (2025). Cmoci6 monmentoBaHHS BiHCHKOBO-
peNIeBaHTHOI MOJIENi TIOCTTPABMATHYHOTO CTPECOBOTO PO3Ma/Ly:CBIIOITBO PO PEECTPALif0 aBTOPCHKOTO MpaBa Ha TBip
Ne 138740;3apeectp. 18 cepn. 2025 p. Hepoic. ope. « Vkpaincokuil nayionanvruii ogic inmenekmyanvhoi erachocmi ma
innosayiiy. Kuis, 2025, 1 c.

CEKIIA: «TEOPETUYHI I IPAKTUYHI OCHOBU JIA'HOCTHUKMU TA JIIKYBAHHSA
HHATOJOT'TYHUX CTAHIB»



w IX mixkxHapoaHa KOH(epeHLUis

«McuxodisionorivyHi Ta BicuepanbHi PyHKUii B HOPMI i naTonorii»

IITYYHUHI IHTEJEKT B JIATHOCTHUII IYKPOBOI'O JIABETY 2-ro TUITY
Henuyk 10.M.%, IBeus FO.B.L, Huprok O.L%, Heiicaep F0.B.}, Kopaabuyk O.1.}, Koporkwuii
O.I'.}, Manuii B.B.2, Jlazapesa 0.5.2, Koouasak H.M.?
YHasuanvno-nayxosuii yenmp «Incmumymy 6ionozii ma meduyunuy Kuiscokozo Hayionansno2o
yuieepcumemy imeni Tapaca lllesuenka, Kuis, Yxpaina
Hayionanvnuii ynieepcumem gizuunozo euxosanus i cnopmy, Kuis, Yipaina
$Hayionanvnuii meouunuii ynisepcumem imeni O.0. Boeomonvys, Kuis, Ykpaina

Global obesity remains a major health crisis.Artificial intelligence (Al) offers transformative solutions,
utilizing deep learning algorithms to predict glycemic events with 98.5% accuracy 30 minutes in advance.
Furthermore, Al enables the creation of personalized therapeutic platforms that analyze individual
microbiota to develop tailored nutritional strategies, reducing postprandial glycemic peaks with up to 70%
accuracy.

ManopyximuBuil Crocid XUTTA Ta HE3AOPOBI Xap4doBi 3BHYKU CIIPHUSIOTH 3POCTAHHIO PiBHS OXKHPIHHS B
Oaratbox kpainax (Sun, Y., 2025). B nepiox 2021-2023 pp. po3nOBCIOIKEHICTh OXKHUPIiHHS cTaHOBUIA, (%0):
CILIA 40,3; Adpuka — 61,4; bruzekuit Cxig — 85,8. [lommpenicts oxupinas B 40-59 pokis Bumia, Hix y 20-
39 pokiB ta micis 60 pokiB (Emmerich, S. D., 2024). V 79,4 % wmononi, sika Mae JiarHo3 OXHPiHHS,
niarHocTyBascs giabet 2 tuny, a 10,4 % mae HaaMipHY Bary.

HITy4nuit iHTENEKT JO3BOJISIE AIarHOCTYBATH PaHHI MPOSIBH IyKPOBOTO Aia0eTy, OI[IHIOBATH HMOBIPHICTb
PO3BUTKY 3aXBOPIOBaHHS Ta TIPOTHO3YBAaTH YCKIaAHEHHA. Jlnsg aHamizy BENMKWX MAacCHBIB JaHUX,
BUKOPHCTOBYIOThCSI TaKi MOJNENI SK JIOTICTUYHA pEerpecis, NepeBO pillleHb, METOJ[ BUMAIKOBOTO JICY,
MiATPUMYIOUi BEKTOPHI MallMHMA Ta TIUOOKI HelpoHHi Mepexi. Cuctemu Oe3mepepBHOIO MOHITOPUHTY
rmoko3d (BMI') 30uparoTh maHHi, SKi BHKOPHCTOBYIOTBCS JUIsi TPOTHO3YBaHHS TJIKEMIUYHHX IOJIH.
AnroputMu TTMOOKOTO HaBYAHHS, 30KpeMa 3TOPTKOBI HEHMPOHHI MEpeki Ta PEKypeHTHI HEHpOHHI Mepexi,
e(eKTHBHO aHANi3yIOTh 4acoBi psaau Aanux BMI mnsa imeHTudikanii maTtepHiB i MPOTHO3YBaHHS PiBHS
rimoko3u. Guardian Connect System Big Medtronic, cxsanena FDA y 2018 porii, BUKOPHCTOBYE allrTOPUTMHU
7S iepetoadeH s rimoriikemii 3 Tounictio 98,5 % 3a 30 xB mo noxii (Medtronic Diabetes, 2025).

[ToxuOku, moB’s13aHi 31 CIOXKHUBAHHAM 1Ki, cuHTE30M iHCyniHy Ta BMI', MoxyTe cranoButu 9 %. s
MiABUIICHHS TOYHOCTI 3aCTOCOBYIOTHCS MYJIBTUMOZAANBHI MOJENi, SIKi OTPUMYIOTH JAaHi mpo (izudyHy
aKTHBHICTh, Xap4YyBaHHS Ta COH, OTPHMaHI 3 IHIMBIAyaTbHHX PEECTPYIOUMX MpHCTpoiB. Hampukian,
iaTerpanis nanux bBMI i3 nanuMu ¢iTHec-TpeKepiB MiABUINY€E TOYHICTh MPOTHO3yBaHHS riikemii Ha 15 %
(Guan, Z., 2023). CucreMu 3aMKHYTOTO ITHKJIy BHKOPHCTOBYIOTH Ili MOJENI JUIS aBTOMATHYHOTO
peryIioBaHHs BBEJICHHS 1HCYIIIHY, 10 3HW)KYE TITiKeMiuHi konuBaHHs Ha 25 % (Liang, L., 2024).

[lITygnuii iHTENEKT Ha€ 3MOTy CTBOPIOBATH TePaIeBTHYHI TUTATHOPMH, SIKi aHAII3YIOTh CKJIaJ MiKpoOioTn
Ta il MerabomiTH aius poO3poOKH I1HIWBIMyaTi30BaHMX CTpPATETii, MO JO3BOIJISIE AJANTyBaTH i€THYHI
peKoMeHIaIli1, 3MEHIITYIOYH TIOCTIIPaH ialIbHI TJIIKEMIUHI MKW Y MAaIieHTIB 13 IyKPOBUM JiabeToM 2 TUIy 3
tounictio 10 70 % (Zeevi, D., 2015). [dani npo KanopiiHiCTh Ii€TH Ta piBeHb (i3MYHOI aKTHBHOCTI,
HiIBUIIYIOTh TOYHICTH HpOrHo3yBanHs Ha 10-15 %. [Tnatrdopma Twin Health Ha ocHOBI MynbTHMOIATBHUX
JJAHUX CTBOPIOE IIEPCOHANI30BaHI IJIaHW XapuyyBaHHs, IO 3HIDKYE PU3MKU TIIKEMIYHUX KOJIWBAHb Yy
namnientiB (Nadeem, M., 2025).
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TPOMBO3 I'NIUBOKUX BEH HUKHBOI KIHIIBKU: OCOBJIUBOCTI IIEPEBITY,
CTPATEI'Il TEPAIIEBTUYHOI'O TA XIPYPTTUHOTI'O JIIKYBAHHS TA BAPIAHTH
HEPEBIT'Y XBOPOBM.

Ipuiimak B.B., ITlognaigosa O.M.
Hasuanvrno-nayxosuii yeump "lhcmumym 6bionoeii ma meduyunu” Kuiscokoeo Hayionansno2o
yuieepcumemy imeni Tapaca Lllesuenxa, Kuis, Yrxpaina

Deep vein thrombosis (DVT) of the lower limb is a common cardiovascular disorder with significant
clinical importance due to the risk of complications. Its annual incidence is about 1-2 cases per 1000
people, with prevalence increasing with age. Major risk factors include prolonged immobilization, surgery,
malignancy, obesity, pregnancy, and inherited thrombophilias. The pathogenesis involves an imbalance
between prothrombotic factors (exogenous, endogenous, or combined) and protective mechanisms, which
may be congenital or acquired. Clinical manifestations include pain, swelling, local warmth, and erythema,
though many cases remain asymptomatic, increasing the risk of pulmonary embolism. Diagnosis relies on
duplex ultrasonography, D-dimer testing, and advanced imaging when needed, while prevention and
treatment focus on early mobilization, compression, anticoagulation, and adherence to international
therapeutic protocols.

Tpom603 rmmbokux BeH HWKHBOI KiHIiBKK (TI'B) € mommpeHoro maTosyori€lo cepueBo-CyIUHHOT
CHUCTEeMH, IO Ma€ BaroMe KJIiHIYHE 3HAYECHHS Yepe3 PHU3UK PO3BUTKY YCKIaJHEHb. 3a JaHWUMH Cy4YacCHHX
JOCTI/DKEHb, MIOpIiYHA 3aXBOPIOBAHICTh CTaHOBHTH Onm3pko 1-2 Bumaakum Ha 1000 HacemeHHs, a
momupenicte 3poctae 3 Bikom (Kakkos et al.,, 2021). BaxnuBuMu (akropamMu pPH3HKY € TpHBaIa
iMMOO1LTi3alis, XipypriuHi BTpy4YaHHs, 3J0SKiCHi HOBOYTBOPCHHS, OXXHPIHHs, BAariTHICTh Ta CHAAKOBI
tpom6Godinii (Konstantinides et al.,2020).

[NaToreHeTnyHa KapTHHA TPOMOO3y Ma€ CBOI OCOOJIUBOCTI, SIKI XapaKTePU3YIOThCs MOPYIICHHSIM OalaHCy
MiXK TpPOMOOTeHHUMH (AKTOpaMH Ta 3aXUCHUMH MexaHizMamu. TpomOoreHHi (akTopy MOXYTh OyTH
€K30TeHHUMHU (TpaBMa, oOIlepaiis), €HAOTeHHWMHU (pak, CynuWHHI 3axBoproBaHHsA Taki sk BPBHK,
TpoMO0o(]IedIT TOBEPXHEBUX BEH HIDKHBOI KiHIIIBKK) a00 oOoma (HANPHUKIAJ, aTepOCKIepo3, yCKIaTHeHa
BariTHICTH). JleeKTH 3aXMCHUX MEXaHi3MiB MOXKYTh OyTH BpOKEHHUMH (Hampukiana, MyTamis ¢akropa V
R506Q, medinur mpoteiny C, mpoteiny S abo aHTHTpoMOiHy) a00 HaOyTUMH (HANPHKIAA, BOBUAKOBHIM
AHTHKOATYJISHT, Aedinutr aHTUTpoMmOiHy mpu Hedposi). lle mnommpeHe BeHO3HE TPOMOOEMOOITiYHE
3axBoptoBanHs (BTE) 3 wactotoro 1,6 Ha 1000 oci6 Ha pik. HacToTa ypaskeHHS MEBHOI JAUISHKU 3aJICKUTh
BiJl aHATOMIYHOI'O pO3TalllyBaHHS: IUCTabHI BeHU - 40%, migkosinHi - 16%, cterHoBi - 20%, 3arajibHi
crernosi - 20%, kiy6osi - 4%) (Sheikh M, 2025).

KitiniyHi mposiBE BKIIFOYAIOTH 011, HAOPSIK, JIOKATBHE TTABUIIEHHS TEMIIEPATypH Ta TillepeMito KiHIIiBKH,
olHAK y 3Ha4yHOI yacTuHW mamieHTiB TI'B Moxke mnepebiratu Oe3cuMNTOMHO. MeTomu JiarHOCTHKHU
BKITIOYAIOTh JYIUIEKCHE YJIhTPA3BYKOBE CKAaHYBAHHS BEH SIK «30JIOTUH CTaHIApT», BU3Ha4eHHs piBHA D-
JMMEpY, a y CKIIQJHHUX BHIIAJKaX — KOMIT'I0TepHY Tomorpadiro un MP-Benorpadiro (Farge et al., 2022).
Ominka kmiHiuHOI HMOBipHOCTI 3a mkamor Wells Takox momoMarae BH3HAYMTH HEOOXIMAHICTH MOJANBIITHX
JOCITiPKEHB.

Takum unHOM, TI'B HMKHIX KiHIIIBOK 3aJIMIIAE€THCS aKTYAIBHOI MEIUYHOIO MPOOIeMOLo, 10 MOTpedye
CBO€YACHOI JIIarHOCTUKH Ta KOMIUICKCHOTO WiAXOAY 1O IJIKyBaHHS 1 NpOQiNakTHKH. BukopucraHHS
CY4YacHUX JIIarHOCTUYHUX METOJIIB 1 TEpalmeBTUYHUX CTpaTeriii 3HAYHO 3HWXKYE DIBEHb YCKJIAIHEHb 1
CMEPTHOCTI.
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EFFECT OF ROSCOVITINE, A SELECTIVE CDKS5 INHIBITOR, ON THE VIABILITY OF RAT
HIPPOCAMPAL NEURON CULTURES
Rozumna N.M., Hanzha V.V., Lukyanets O.O.
Bogomoletz Institute of Physiology of the National Academy of Sciences of Ukraine, Kyiv, Ukraine

Neurodegenerative diseases represent one of the most pressing medical and biological challenges of our
time due to their profound impact on patients’ quality of life and the significant socio-economic burden they
impose. Among these disorders, Alzheimer’s disease (AD) occupies a central position as the most common
form of dementia worldwide (Zhang et al., 2023). Currently, there are no drugs capable of preventing or
reversing the pathological manifestations of AD; only symptomatic treatments are available, which can
temporarily improve the patient’s condition. One of the key mechanisms contributing to neurodegenerative
changes is the dysregulation of cyclin-dependent kinase 5 (CDKS5). This enzyme plays a crucial role in
maintaining neuronal structure and function, including synaptic plasticity, molecular transport, and
cytoskeletal organization (Sharma, 2019). However, excessive activation of CDK5 — caused by pathological
processes such as the abnormal conversion of its regulatory subunit p35 to p25 — can trigger cascades leading
to apoptosis, necrosis, and neuronal death. Given that the hippocampus plays a critical role in learning and
memory, and its damage is a hallmark of AD, the development of pharmacological agents capable of
modulating CDKS5 activity represents a promising therapeutic strategy. One such compound is roscovitine, a
selective CDKS inhibitor shown to reduce t-protein phosphorylation and 3-amyloid—induced neuronal death,
thereby exhibiting neuroprotective effects in various experimental models (Hirokawa et al., 2021). In this
context, the aim of our study was to investigate the effect of roscovitine, a selective inhibitor of the neuron-
specific kinase CDKS5, on the viability of rat hippocampal neuron cultures to assess its potential as a
neuroprotective agent. The study was carried out on primary hippocampal neuron cultures obtained from rats
using a standard protocol (Hanzha et al., 2023) and double-stained with two DNA-binding dyes (Hoechst
33258 and propidium iodide). Three experimental series were conducted: | — control; Il and Ill — roscovitine
administered at concentrations of 10 and 20 umol/L, respectively, 24 hours prior to assessment. Cell death
was evaluated by confocal laser scanning microscopy, comparing fluorescence of cells under control
conditions and after 24 hours of incubation with roscovitine. The results showed that the addition of
roscovitine at both concentrations had minimal effects on neuronal viability under normal culture conditions.
Only a slight increase in apoptosis (by 2%) and necrosis (by 4%) was observed compared with the control
group, indicating its low cytotoxicity. Thus, our findings demonstrate that roscovitine exerts a limited impact
on hippocampal neuron viability under baseline conditions. Importantly, however, it may serve as a valuable
tool for investigating and modeling mechanisms of apoptosis and neuronal death in neurodegenerative
diseases, particularly AD. These results expand our understanding of CDK5 as a therapeutic target and
highlight the potential of its selective inhibition in neuroprotective strategies.

This work was supported by the National Research Fund of Ukraine, Grant No. 2023.05/0023, project
“Biomedical Center for Innovative Research in Neuroscience.”

References:

1. Zhang, Y., Chen, H., Li, R., Sterling, K., & Song, W. (2023). Amyloid B-based therapy for Alzheimer's disease:
challenges, successes and future. Signal transduction and targeted therapy, 8(1), 248. https://doi.org/10.1038/s41392-
023-01484-7

2. Sharma K. (2019). Cholinesterase inhibitors as Alzheimer's therapeutics (Review). Molecular medicine reports,
20(2), 1479-1487. https://doi.org/10.3892/mmr.2019.10374

3. Hirokawa, T., Horie, T., Fukiyama, Y., Mimura, M., Takai, S., Kida, T., & Oku, H. (2021). Roscovitine, a Cyclin-
Dependent Kinase-5 Inhibitor, Decreases Phosphorylated Tau Formation and Death of Retinal Ganglion Cells of Rats
after  Optic  Nerve  Crush. International  journal  of  molecular  sciences, 22(15),  8096.
https://doi.org/10.3390/ijms22158096

4. Hanzha, V. V., Rozumna, N. M., Kravenska, Y. V., Spivak, M. Y., & Lukyanetz, E. A. (2023). The effect of cerium
dioxide nanoparticles on the viability of hippocampal neurons in Alzheimer's disease modeling. Frontiers in cellular
neuroscience, 17, 1131168. https://doi.org/10.3389/fncel.2023.1131168

CEKIIA: «TEOPETUYHI I IPAKTUYHI OCHOBU JIA'HOCTHUKMU TA JIIKYBAHHSA
HHATOJOT'TYHUX CTAHIB»




w IX mixkxHapoaHa KOH(epeHLUis

«McuxodisionorivyHi Ta BicuepanbHi PyHKUii B HOPMI i naTonorii»

ODPTAJIIBMOPO3AIEA SAK ITPUKJIA HEOBXITHOCTI
MDIKIAACHUIIIIIHAPHOI'O ITIIXOAY B CYYACHIN KJIHIYHINA IMPAKTHUIII
Ceprees €.B., [Tonnanosa O.M.
Hasuanvno-nayxosuii yenmp "lncmumym bionoeii ma meduyunu" Kuiscoxoeo HayioHanbHo2o
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Ophthalmorosacea is a complicated, chronic inflammatory dermatosis affecting the eyes and face,
frequently misdiagnosed as conjunctivitis in its initial stages. The pathogenesis involves a complex
inflammatory cycle fueled by excessive LL-37 production, leading to chronic ocular surface damage,
blepharitis, and keratitis. Effective, long-term therapy necessitates a combined and personalized treatment
strategy, often spanning up to two years. Crucially, clinical evidence confirms the need to replace outdated
protocols with a mandatory multidisciplinary approach. This requires close, continuous cooperation
between ophthalmologists and dermatologists to ensure comprehensive management of both ocular and skin
manifestations, thus achieving sustained remission and preventing vision loss.

OdraneMopo3ariea € CKIQAHAM BapiaHTOM Tepediry posaiiea, o0 MOEAHYE Ypa)XeHHs MIKIpA Ta O4eH,
CTBOPIOIOYM 3HAuHI aiarHocTUuHi W TepaneBthuHi Bukiuku (Cribier, 2018). Anani3 KIiHIYHUX BUIAJIKIB
CBIIYMTH, IO YCITIIIHE JIKYBaHHS IbOTO 3aXBOPIOBAHHS MOJKJIMBE JIMILIE 32 YMOBH TiCHOI CIiBIparli JiKapiB
PI3HHX cremianbHOCTEH — nepmaroinora, opraapMoiora, a 3a moTpedu i iMmyHosora. Takuii miaxXin J03BOJISE
BIUTMBATH Ha BCl JIAHKM TaTOTEHE3y, 30KpeMa Ha 3amaibHi MpoIecH, MUCPYHKII MEeHOOMIEBHX 31103,
CY/IMHHI TIOpylIeHHs Ta iMmyHHY aucperyismito (Yamasaki & Gallo, 2009).

Y TpamumifiHiii KIiHIYHIA TpakTHIi odTampMopo3aliea 9acTo IiarHOCTYETHCS ITI3HO, MIO 3YMOBIOE
PO3BUTOK YCKJIaJHEHb, TAaKMX SK KEpaTHT 4M HeoBacKyispusaimis poriku (Two et al., 2020). Ile
MOSCHIOETECS THM, WIO PaHHI CHUMITOMH (TIOYEPBOHIHHS, BIAYYTTS CYXOCTi, CBepOiXK) HEpiIKo
CHPUHMAIOTBCS K TPOSBU KOH IOHKTUBITY a0o aneprii. OmHak MDKIUCIUIUTIHAPHUN MiAXiJ T03BOJISE
CBOEYACHO pO3MI3HATH XapakTepHI O3HAKW 3aXBOPIOBAHHSA, OI[IHUTH B3a€EMO3B 30K IIKIpHUX Ta
o(hTaTbMOJIOTIYHUX CUMITOMIB 1 chopMyBaTH IiTICHY cTparerito JikyBaHus (Steinhoff et al., 2021).

[oeananns micueBoi Teparii (3BOJIOKYBaJbHI 3aCO0M, LUKIOCIOPUH, KOHTPOIb (QYHKIII MeHOOMiEBHX
3a703) 13 CHCTEMHOIO (aHTHUOIOTHMKM TPYNMH TETPAIUKIIHIB, IMyHOMOAYNIOIOYi TMpenapaTH, PETHHOIIN)
3abe3neuye He JHMINE 3MEHINCHHS 3amajeHHs, a W criiky pewicito (Gether et al., 2018). domaTtkose
3aCTOCYBaHHS METOJiB, SIK-OT IPL-Teparmisi, m03BoJsie HOpMalli3yBaTh MIKPOIMPKYISIiI0 Ta (QYHKIIO
CaJIbHUX 1 MebOMieBHX 3aJ103, 3HIKYIOUHM pu3nK permausi (Steinhoff et al., 2021).

AHami3 TpPOBENCHUX KIIHIYHUX CIIOCTEPEKEHb IEMOHCTPYE, IO CaMe€ CKOOPAMHOBaHA B3aEMOJIis
(axiBIiB Pi3HUX HANPIMKIB 1 KOMIDIEKCHICTh JIIKyBaHHS € KitoueM J10 eQeKTUBHOCTI. BusBieHo, mo mpu
BUKOPUCTAHHI Y3TrOJDKEHUX CXEeM Teparlii 3Ha4HO 3MEHINYIOThCS TPOSIBH SIK IIKIpHUX, TaK 1 OYHHX
CUMIITOMIB, TIOJINIIYETHCS AKICTh KUTTS TMAII€HTIB 1 CKOPOUYETHCS TpUBANICTh JikyBaHHs. Lli pesymbratu
MiATBEP/UKYIOTh HEOOXiJHICTh OHOBIIEHHS ICHYIOYHMX IIPOTOKOJIB BEJICHHS TMAIli€HTIB 13 po3amea 3
ypaxyBaHHSM MYJIbTHIUCIUIUTIHAPHUX TPUHIIHITIB.

Takum uymHOM, oQTaNEMOpo3aliea € TIOKAa30BUM TIPUKIAJOM 3aXBOPIOBaHHsI, [I¢ BiMOBa Bif
BY3bKOCIIEI[ialli30BAHOTO MIIXOJy Ha KOPUCTh KOOMeEpamii JKapiB pi3HUX ramy3ed Ta BHKOPHCTAHHS
Cy4aCHMX KOMOIHOBaHUX CTpaTeriii JIKyBaHHS BiJIKpUBAE HOBI MOXJIMBOCTI JJIsi JOCATHEHHS CTa0lIbHOT
peMmicii Ta mpo¢iIaKTHKH YCKIaIHEHb.
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CTAHJAPTU3AIIS AHAJII3Y JJAHUX M'SI30BOI BTOMHU 3 BUKOPUCTAHHSIM
JIHIMHUX 3MIINAHUX MOJEJEN
Cementok H.C.
Inemumym ghizionoeii im. O. O. bocomonvys HAH Ykpainu, Kuis

Standardized muscle fatigue assessment requires methods addressing high biological variability. We
propose analyzing P2/P1 ratio of twitches before/after tetanic stimulation using linear mixed models (LMM).
Three-hour ischemia in rat gastrocnemius accelerated fatigue (slope: -0.11 vs -0.042, p<0.001), providing a
quantitative platform for testing myoprotective interventions.

BuBuenns m's130B01 BTOMH Ta e(eKTiB pi3HOMAHITHAX (i310JOTIYHUX CTaHIB, TAKUX SK iIeMis, TOTpedye
HaJIMHAX Ta CTAaHAAPTHU30BaHWX METO/IB aHAJI3y JaHUX IJIS MOIOJIAHHS MPOOJIEMH BICOKOT BapiaOembHOCTI,
0 BjacTHBa OiONOTIYHUM eKcrepuMeHTaM. J[ng 00'€KTHBHOI OLIHKM AMHAMIKH BTOMH TNPOIIOHYETHCS
CTaHJIAPTU30BaHUM TMIiNXiJ, IO IPYHTYEThCA HA aHali3li MEXaHOrpaM CKOPOTIWBOI BIAMOBiMI M'sA3a
(Allen, D. G., 2008). ITpotokon mependavae peecTpaiilo MOOAUHOKUX ckopoueHb a0 (P1) i micas (P2)
TETAHIYHOT CTUMYJIAIII, MONANBITy HOPMAaJIi3allif0 BUXIMHUX JaHUX CWIH BIHOCHO I1HJIWBIIyabHOTO
MaKCHMyMy Ta MiHIMyMY JUIS HiBETIOBaHHS BiAMIHHOCTEH MK OCOOMHAMHM, Ta PO3PaXxyHOK iHTETrpaIbHOTO
MOKa3HWKa — criBBigHOMmMeHHa amrutitya P2/P1. Lleit mokasHuk (QpyHKIIOHYE SK YyTIMBa 3aJIeKHA 3MiHHA,
0 BigoOpakae MUHAMIYHUI Oaanc MiX MpoliecaMy MMOCTTETaHIYHOI MOTeHIIiallii Ta Jenpecii.

lepapxiuHa cTpyKTypa JaHuX, 3 MOBTOPHUMH BHMIPIOBAHHSMH IJIsi KOYKHOI TBApUHH, pOOUTH TOMYJIAPHI
CTaTHCTUYHI TECTH, SK-OT t-TeCT, HENPUHHSATHUMH, OCKIIPKH BOHH HE MOXYTh aHANi3yBaTH JWHAMIKY
mnporecy Ta TOPYIIYIOTh MPHITYLICHHS IPO HE3ICKHICTh AaHWUX. DBUTbIl TpagumiiHUM TMiIXOAO0M €
JucriepciiHuil aHanmiz 3 moBTopHuMH BuMiptoBaHHsMu (Repeated Measures ANOVA). IIpore niniifHa
3mimana Mozenb (LMM) € 3HauHO MOTYXKHIMIOK Ta THYUKIIIOK anbTepHaTHBOK. Ha Bigminy Bim ANOVA,
LMM wMeHm dYyTiuBa [0 NPONYIIEHUX [aHUX 1 HE BHMAara€ IOTPUMAaHHA CYBOPOTO MPUIYIIEHHS
chepuunocti . ['onoBHa mepeBara LMM mosnsirae y i 34aTHOCTI OJHOYACHO MOJECIIOBATH K (hiKCOBaHI
edexTn (BIUIMB EKCIIEPUMEHTAIBHUX YMOB), TaK 1 BHIAJKOBI, IO SBHO BPaxOBYIOTh IHIMBIAyallbHY
BapiabenpHICTh MiX TBapuHamu. Lle 3abe3meduye TouHINIy W HaAifHINIy OI[IHKY 3MiH y 4aci, MO poOUTH
LMM ontumansHEM BUOOPOM JJIsl aHaNi3y nmoiOHuX (izionoriyanx maanux. s aHamizy 3acTOCOBYETHCS
miniiHa 3mimana mozaenb (LMM), mo mnepeepirye ANOVA TOJEpaHTHICTIO [0 MPOMYIIEHUX NaHHUX 1
31aTHICTIO MoJefoBaTH (hikcoBaHi Ta Bumaakosi epextu (Krueger, C., 2020).

B ekcrnepumentax Ha mypax (n=11 Ha Tpymy) TPUTOIWHHY iNIEMil0 MOJEIOBAIM TEPETUCKAHHSIM
cTerHoBoi aprepii. LMM-aHaii3 BUSBUB, 10 MIBUAKICTH 3HIKeHHS P2/P1 B imemiuniii rpymi (-0.11) Oyna
BJIBiYi BUINOIO, HIX Y KOHTpodi (-0.042, p<0.001), mo Bkaszye Ha nocunenns [T/ ta mpurnivenns [1TI1.

[latodizionoriuni MexanisMu  BkmouyatoTh BucHaxkeHHs ATP, mnopymenns Ca?'-romeocTtasy,
HAKOIMYEHHsI HeopraHiuHoro Gocdary ta BHyTpimmHboKTiTHHHUI anumo3 (Allen, D. G., 2008; Zhang, 2024).
L1i 3minu 3HWKYIOTH Heiipom's3oBy edextuBHicTh (Vandenboom, R., 2022).

Mogens mnpuaaTHa AN TECTyBaHHS MIONMPOTEKTOpiB, 30KkpeMa ¢ynepeHiB Ceo, II0 3MEHIIYIOTH
okcumatuBHuid ctpec (Zavodovskiy, D. O., 2023), i Moxe BHKOPHUCTOBYBATHCS Yy JOCIIKCHHSX
pereHepaTuBHOI MEJULIUHY.

Takum YMHOM, 3aITPONIOHOBAHUM MiAXi, IO MOEJHYE CTaHAAPTHU30BaHy 00pPOOKY IaHUX Ta 3aCTOCYBaHHS
LMM, € moTyxHOIW Ta OO0'€KTHBHOIO METOJOJIOTI€I0 i BUBYEHHS M'S30BOi BTOMHU. BiH 1103BOIISIE
OTPUMYBAaTH HaJilHI KUIbKICHI OLIHKK (YHKIIOHATbHUX Ae(DIUUTIB 1 MOXE CIYyryBaTH YYTIHUBOIO
1aTOPMOIO ISl TECTyBaHHS €()EeKTUBHOCTI HOBHX MIONPOTEKTOPHUX CIOJIYK Ta TEPAeBTUYHUX CTPATETiH.
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THERAPEUTIC EFFECT OF ANTAGOMIR-137 IN ALCOHOL DEPENDENCE
ON BDNF LEVELS AND WORKING MEMORY IN RATS
Sokolik V. V., Levicheva N. V., Berchenko O. G.
State Institution "P. V. Voloshyn Institute of Neurology, Psychiatry and Narcology of the National
Academy of Medical Sciences of Ukraine™ v.sokolik67@gmail.com

Traumatic factors, including war, are powerful factors in the development of emotional disorders and
cognitive impairments. Under such conditions, alcohol consumption, due to its primary anxiolytic effect,
contributes to the formation of pathological craving for alcohol.. A significant role in these processes belongs
to brain neurotrophic factors, BDNF, and is due to the regulatory influence of microRNAs (miR-92a, miR-
137, miR-187, miR-203, miR-206, miR-411, etc.). It is known that activation of miR-137 expression in brain
structures enhances alcohol motivation and behavioural disorders. Therefore, it is relevant to study the
mechanisms of inhibition of the functional activity of miRNAs by their corresponding stereochemical
blockers — antagomirs. The aim was to study the effect of nasal therapy with the liposomal form of
Antagomir-137 after prolonged voluntary alcoholization on BDNF levels and working memory in rats.

The work was performed on 30 non-linear laboratory white rats &, 6 months old, weighing 310+34 g,
which were randomly divided into 4 groups: Control — intact animals (n=8), Alcohol Dependence (AD)
Model (n=8), AD Model followed by Antagomir-137 therapy in liposomes (n=7) and AD Model followed by
empty liposomes therapy (n=7). AD Model was created during 30 days of free access to a 15% ethanol
solution, taking into account the daily dose of consumption and the index of its preference during the final
week of observations. Nasal therapy with a suspension of liposomal Antagomir-137 (MIRacleTM rno-miR-
137-5p miR Antagomir, Accegen, USA) or empty liposomes lasted for 5 days. The concentration of
Antagomir-137 was 0.2 OD/ml; the daily dose of the suspension was 80 pl/animal. The content of BDNF in
homogenates of individual brain structures (neocortex, hippocampus, amygdala) was measured on a GBG
Stat FAX 2100 microplate analyzer (USA) according to the protocol of the corresponding reagent set Rat
BDNF (Brain Derived Neurotrophic Factor) ELISA Kit, «Elabscience», USA. The results were expressed
per g of tissue. The level of working (short-term and long-term) memory in rats was determined by the
method of novel object recognition. The time of recognition of familiar and unfamiliar objects and the
discrimination coefficient were determined. Statistical analysis of differences was performed using the
Student's t-test and the nonparametric Wilcoxon test, the value of p < 0.05 was considered significant.

It was found that in rats with the AD model, BDNF levels were reduced by 45% in the neocortex, by 22%
in the amygdala, and were not significantly changed in the hippocampus of the rat brain. Nasal therapy with
liposomal Antagomir-137 led to the normalization of the content of this neurotrophic factor in the neocortex
and the absence of changes in the hippocampus, compared with empty liposomes. While in the amygdala,
BDNF levels continued to decrease during treatment, although Antagomir-137 significantly delayed this
process: 60% versus 49% with empty liposomes from the Control index. It was also shown that rats with the
AD model had reduced working memory (short-term and long-term) due to a decrease in exploratory activity
and time spent near an unfamiliar object. Nasal therapy with Antagomir-137 suspension in rats with the AD
model led to an improvement in short-term working memory, while long-term memory in them was fixed at
the level of rats with the AD model. With nasal therapy with empty liposomes, further progressive
deterioration of working memory was observed. Thus, a unidirectional and mutually consistent dynamics of
short-term working memory and BDNF content in the neocortex of the rat brain was revealed after chronic
ethanol consumption and 5-day therapy with Antagomir-137. The absence of changes in BDNF levels in the
hippocampus of animals was associated with deterioration of long-term working memory despite treatment
with Antagomir-137. It is known that miR-137 is involved in epigenetic reprogramming of chromatin mainly
in the amygdala complex during alcohol consumption. We have shown that Antagomir-137 therapy is able to
specifically increase, but not normalize, as in the neocortex, the content of BDNF in the amygdala. It is not
excluded that longer treatment with this drug is required. However, the presence of a therapeutic effect of
Antagomir-137 treatment even for 5 days in the amygdala of the rat brain is confirmed by both the increase
in BDNF content and the improvement of short-term working memory. Overall, BDNF enhances the
functional connection between the amygdala and the neocortex.

Nasal therapy with liposomal Antagomir-137 in alcohol dependence restores BDNF deficiency in brain
structures responsible for memory, and thus prevents the deterioration of working memory (especially short-
term) under the influence of ethanol.
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EFFECT OF STREPTOZOTOCIN AND KIDNEY
ANTIGEN SUSPENSION ADMINISTRATION ON OVARIAN RESERVE
Sribna V. O., Lytvynenko A. P., Kaleynikova O. M., Voznesenska T. Y., Blashkiv T. V.
Bogomoletz Institute of Physiology of the National Academy of Sciences of Ukraine, Kyiv

Several models are used to study the complications of diabetes mellitus (DM). However, there is still no
detailed description of the impact of modeling type 2 DM combined with chronic kidney disease on female
reproductive function, in particular, to explain early menopause as a metabolic disorder, decreased ovarian
reserve, and ovarian failure.

It is known that premature ovarian failure (POF) of any genesis is based on a deficiency of primordial
follicles that is not characteristic of the reproductive age, up to the complete depletion of the ovarian reserve.

Ovarian reserve reflects the number of follicles that are in the ovaries (primordial pool and growing
follicles) and depends on physiological and pathophysiological factors. Therefore, it is relevant to create a
new (using streptozotocin and kidney cell suspension) experimental model of diabetes combined with
chronic kidney disease POF using experimental animals (mammals).

The aim of the work is to assess the ovarian reserve (as the number of oocytes and the level of apoptosis
of the oocyte follicular environment cells) in mice that will be injected with streptozotocin and a suspension
of kidney antigen, which has not been studied previously.

The work was performed using female Alba mice weighing 18-20 g. Experimental DM combined with
chronic kidney disease (KD): mice were injected with nicotinamide (120 mg/kg) followed by streptozotocin
(70 mg/kg) 15 min later - three times (once a day with an interval of 1 day). After 2 weeks, mice were
immunized intraperitoneally with a kidney antigen suspension (10 ul of suspension per 10 grams of body
weight) three times (once a day with an interval of 1 day).

At week 6 of the experiment, the combination of nicotinamide and streptozotocin was repeated once, and
at week 7, immunization with kidney antigen was repeated once. The glucose content in the blood of mice
was determined 14 hours (overnight) after the last feeding. 7 weeks after the induction of experimental type
2 DM combined with chronic kidney disease, testes were collected from mice with hyperglycemia over 14.0
mmol/l (from 14.7 mmol/l to 19.3 mmol/l) and proteinuria over 0.10 mg/ml. In intact (control) mice, the
blood glucose level was 5.8+0.27 mmol/l; the protein level was 0.02+0.01 mg/ml.

The experimental material (ovaries) was collected from experimental and control animals on the third day
after the last (fifth) administration of substances under ether anesthesia. Oocytes were isolated from the
ovaries of mice non-enzymatically (mechanically) and morphological studies were performed - the state of
the germinal vesicle, perivitelline space and cytoplasm was determined - density, degree of granulation, signs
of fragmentation and degeneration. After 2 h of cultivation, oocytes (% of the total number) that were at the
stage of metaphase | (dissolution of the germinal vesicle) were counted, and after 20 h - at the stage of
metaphase Il (formation of the first polar body).

Apoptotic and non-apoptotic (necrosis) death of oocyte follicular environment cells was assessed by
morphological signs using in vivo double staining with fluorescent nucleic acid dyes Hoechst 33342 and
propidium iodide.

It was established that under DM +KD conditions, there is a 1.6-fold decrease in the number of oocytes
with normal morphology (which are released from one ovary), a 1.75-fold decrease in the number of oocytes
that resume meiotic maturation, as well as a 1.88-fold decrease in those that form the first polar body: as well
as a 2.09-fold decrease in the number of live oocyte follicular environment cells cells, a 3.62-fold increase in
the number of oocyte follicular environment cells cells with signs of apoptosis and a 2.57-fold increase in
such cells with signs of necrosis compared to such values in the control.

Under conditions of streptozotocin and kidney antigen suspension administration in mice, there is a
decrease in ovarian reserve - a decrease in the number and quality of oocytes and an increase in the level of
apoptosis of cells in their follicular environment, which partially reflects changes in ovarian function, as
premature ovarian failure in humans.

The results obtained give grounds to argue that experimental metabolic disorder - experimental DM
combined with experimental KD - could be considered as a useful model for establishing the features and
revealing the pathogenetic links of the development of female ovarian dysfunction under such conditions.
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BIIJIUB EJIEKTPOMATHITHOI'O BUTTPOMIHIOBAHHSA MMTPUJIAIOM «PARKES-L»
HA KOPEKIIIO ®YHKIIOHAJIBHOI'O CTAHY JIFOJWHHU ITPU MOPYIIEHI ®YHKIIINA
BPOHXO-JIETEHEBOI CUCTEMH
Temuenko LII., Lmroxa JI.M._
Yepracvruii HayioHanbrutl yrigepcumem imeHi boedana Xmenvuuyvrkoco, Yepracu, Yrpaina

Bioresonance stimulation exerts an effect on biological tissues and processes by modulating ion exchange
across cell membranes, thereby regulating the tone of smooth muscle. Based on these mechanisms, we
hypothesized that bioresonance therapy may have therapeutic potential in chronic obstructive pulmonary
disease and bronchial asthma, enable evaluation of the functional state of the bronchopulmonary system in
individuals during the post-COVID period, and facilitate investigation of the relationship between electrical
conductivity at biologically active points using the diagnostic device «<PARKES-L».

Ha crorommimHi# meHb MeTon Oiope3onancHoi Tepamii (mpmmany «PARKES-Ly) mo Bkimodae B cebe
OPUHOMI  pe(IEKTOPHOTO BIUIMBY HHM3bKOYACTOTHUX ENEKTPUYHUX IMIYNbCiB, HHU3bKOIHTEHCHBHOTO
iH(ppadepBOHOTO BUIIPOMIHIOBAHHS, 1 €JICKTPUYHUX YaCTOT Ha PENENTOPH MIKipH (010JIOTIYHO aKTHBHI 30HH)
1 MeMOpaHH KJIITHH MiJIAI0ThCSI KPUTHIN B HAYKOBHX KoJaX. AJle TaKOXK HABOIATHCS HAYKOBI MPaKTHYHI
JNaHHI e(EeKTUBHOCTI IbOTO METOAy. BHKOpHCTaHHS 0iOpe30HAHCHOIO METOAY 3a JIOTIOMOTOI0
amaparHomnporpamaoro ngiarHoctuuHoro komuiekcy «PARKES-L» sxuit  ¢ikcye enmextpoomip B
aKyIMyHKTypHUX TOYKax 3a IPHUHLMIIOM BIiAMOBIIHOCTI OpraHy 4Yu CHCTEMH [O3BOJISIE 33 5—7 XBWINH
CKPHHIHT-TECTY 3 BHCOKOIO MMOBIPHICTIO BH3HAYMTH (DYHKIIOHAJHHUH CTaH OKPEMHUX OpPraHiB i CHCTEM
(Karpovskyi & Bobritska, 2018; Sadlonova et al., 2002).

Merta pocmimkenss: [ocmiantu edheKkTUBHICT 0IOPE30HAHCHOTO TEPANEBTHYHOTO BIUIUBY Y JIOAEH 3
XpOHIYHAM TOPYIICHHSIM OpPOHXOJIETEHEBOI CHUCTEMH y ICIS KOBINHWH Tepion Ta MPOMiarHOCTYBaTH
YaCTOTHO-PE30HAHCHUM METOJIOM PE3YJIbTaTH TEePHii.

Marepianu Ta MeTomu AociimkeHHs: JlocmimkeHHS mpoBomck mpoTsarom 30 IHIB, KiTBKICTh
nociimpkyBannx 30 oci0, sSKi Many XpOHIYHE MOPYIICHHS OpOHXO-JIETeHEBOI CHCTEMHU Yy MICs KOBITHHNA
nepion. byno mposenene miarHoctuuHe TectyBaHHS mpuiagom «PARKES-L» Ha mpenMer BuU3HAYCHHS
OLIIHKKM TIOpylIeHHS (YHKIIOHATBHOTO CTaHy JiereHiB (yTpyAHEHEe IUXaHHsA, CJIaOKicTh, HasBHICTbH
MMOYATKOBUX ANEPTIYHUX MPOSBIB, Kallledb) y Mmicist KoBigauil mepion. His mpunagy «PARKES-Ly, mo mae
niana3on pobounx ugactor Bix 0,1 repry go 30 kl'm, 6a3yeThes Ha pedIeKTOPHOMY MeXaHi3Mi Jii crabKux
HU3bKOYACTOTHUX EJIEKTPOMATHITHUX IMITYJIbCIB HA PELIENTOPH IIKipH (010JI0TiHHO aKTHUBHI AUIsIHKH). EdexT
MpWIaAy JIOCSITAEThCS 3aBISKH BUIPOMIHIOBAHHIO E€JEKTPOMArHIiTHUX IMIYNbCiB  iH(padepBOHUMU
CBITJIOAI0JaMH, SIKi PO3TAIIOBaHI Ha 3a/IHIN Ta MEepeIHil CTOpOHaX MpHiIaly.

Pesynbrati mociipkeHHS BKa3ylOTh Ha MO3UTHBHI 3MiHM ()i310JI0T1YHMX MOKa3HUKIB (PYHKIIOHAIEHOTO
CTaHy JIETeHEBOI CUCTeMH J0 0i0pe30HAHCHOTO BIUIMBY Ta MICIs, a caMe Bi0yJIOoCh 3HMKEHHS TOKCUYHOTO
HaBaHTAXXEHH, cTa0imizawis (GyHKIIOHANBHOIO CTaHy CHCTEMH TpaHcHopTy OKCUreHy, aHTHOKCHUAAHTHOTO
3aXUCTY, OIOpE30HAHCHA KOPEKI[iS CHCTEMH OKCHreHallii KpoBi. Byno BCTaHOBIIEHO, IO Iijl BILIMBOM
€JIEKTPOMArHiTHOTO BUIIPOMIHIOBAHHS MPOIECH MPOMIKHOTO OOMiHY OPraHiYHHX CIIOJNYK HE 3MiHIOIOTHCS,
aJle TIOCWJIIOIOTBCS aHaOoJIiyHI mHpouecd B TkaHWHaX. CHMOTOMHM Ta CKapru Ha YTPyIHEHE AWXaHHS,
CJTaOKiCTh, TTOTOBHUIIICHHS, XPOHIYHHHA KaIlleNb Bi/ICYTHI. Y BCIX JOCIHIPKyBaHUX 3a(h)iKCOBaHWH MO3UTUBHUI
pe3yibTaT Teparii.
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MOJIEKYJSPHO-TEHETUYHE NPO®IITIOBAHHSA AJEHOKAPIIMHOMU HIJTYHKA
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This study aimed to perform extended molecular profiling in a cohort of 15 patients with histologically
confirmed gastric adenocarcinoma to identify the frequency and interrelations of key biomarkers. Analyses
included IHC for HER2, mismatch repair (MMR) proteins and PD-L1, and NGS using the FoundationOne®
CDx and Cell3™ Target: Pan-Cancer (524) panels.

3a ocranHiMu TnobanbHuMu oniHkamu GLOBOCAN y 2022 p. miopiyHO peecTpyerbesi Oam3bko |
MiJbIOHa HOBHMX BHUIMAJKiB paky HUTyHKa (4,8% Bij ycixX 3JI0SKICHUX HOBOYTBOpPEHB) Ta MoHaja 660 Tucsd
CMepTei, 1m0 cTaHoBUTh ~6,8% Bin ycix onkosoriunux cmepreii (GCO; HK-PY). 3 ornsay Ha BHCOKY
MOIIMPEHICTh 1 CKJIAIHICTh JIKYBaHHS aJICHOKApIIMHOMH IIUTYHKa, MOJICKYJSIDHE THUITyBaHHS paKy LLUTyHKa
JI03BOJISIE OCIIIUTH MATOTEHE3 1 TeTEePOreHHICTh IyXJIMH, K MAa€ BUPIIIAIbHE 3HAYCHHS IS 11arHOCTHKH,
MPOTHO3YBaHHs Ta BUOOPY e(eKTUBHOI iHAMBIyaizoBanoi Teparmii (Guan, W.-L., 2023).

Mertoro maHOi poOOTH OyIO MPOBEAEHHS PO3UIMPEHOTO MOJEKYJSPHOTO MpoditroBaHHs miarpynu 3 15
MAI[iEHTIB 3 TICTOJIOTIYHO MiJATBEP/PKCHOK aJCHOKAPIIMHOMO IIIYHKA IS BH3HAUCHHS 4YacTOTH Ta
B32€MO3B 513Ky OCHOBHHUX O10MapKepiB.

JocnimkeHHass BUKOHAHO Ha 3paskax myxiuHHOI TKaHwHH (FFPE) 15 mariedtiB 3 miaTBEpIKEHOIO
aneHokapiuHoMoro 1utynka. HER2/neu, MSl-craryc Ta PD-L1 Busnavanu merogom imynoricroximii. NGS-
npodinoBaHHs BHKOHaHO 3a agomomoroio manenmi Cell3™ Target: Pan-Cancer (524) Tta TtexHomorii
FoundationOne® CDx, mo no3zeommna oninutu TMB, MSI-cTaTtyc i crieKTp TeHOMHHX BapiaHTIB.

B pesynbrari ananizy manux 15 oOcrexeHux maiieHTiB Oyno BcraHoBiieHo: HERZ2-nosutuBaicTs (II'X
3+) Busenena y 13,3 %, y 3 namientiB (20 %) pesyneratu Oynu 2+, 3 skux onuH miareepmkeHo FISH-
amrtigikaniero. MSI-H BusiBneno y 13,3 % nanienti; PD-L1-no3utuBHicts (CPS > 1) 3adikcoBana y 33 %
namienTiB, npudomy y MSI-High-nyxmun cnocrepiranacs suma exkcnpecis (CPS > 10). TMB-High (> 10
mut/Mb) Bcranoneno y 2 mauientiB (13 Ilpum nocmimkeHHi reHetwuni 3miH 3a meromom NGS y
00CTeXXyBaHMX HaWyacTille BHUSBISJINCH BapiaHTH Mytalid y rermax TP53 ta CDH1 (puc.l), mo
y3TODKYETHCS 3 TAaHUMHK HaykoBoi stiteparypu (Blair, V. R., 2020; Slavin, T. P., 2019; Li, B., 2022).

OnkomnpunT-miarpama (puc. 1) imoctpye
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E®EKTHU BIUIUBY KO®EIHY HA IEPUCTAJIbTUKY TOBCTOI KMIIIKA

Kupuuek I1. B.
Hayionaneruii meouunuil ynisepcumem imeni O.0. boeomonvys, Kuis, Yrpaina

Caffeine has the possibility to regulate the colon motor activity, which is a relevant scientific and
practical problem for biological science and medicine. We investigated the effects of caffeine on 94 white
outbred male rats of reproductive age, with an initial body weight of 200 + 10 g. Contractile activity of the
colon was studied on preparations of the muscular strip in the sigmoid colon wall. The prepared strip was
placed in a flow chamber and perfused with Krebs solution. Caffeine was added to the perfusate. Colonic
motility was significantly enhanced by caffeine — the amplitude and frequency of contractions increased.
Thus, caffeine is a sufficiently powerful stimulant of the colon matility, the results of our studies have shown.

Kodein — ne npupoanuii ankanoin, SsKuil € HARMOMNPEHIIO Y CBITi ICMXOAKTHBHOIO PEYOBUHOIO, 1110
JOBOJII 4YacTO BXKHMBAETHCA. BiH HaAGXKUTh OO KIAaCy METHIKCAHTHHIB 1 € MOTY)KHHM CTHMYJISITOPOM
uentpanbHoi HepBoBoi cuctemu (LIHC). Kodein micturbes y Hacinai kaBu (1-2%), muctsax yao (2-5% y
CYXOMy JIHMCTi, ale MeHIIE y HamosX), ropixax KOJdH Ta Kakao-606ax. Moro Takox I0#aiOTh 0
€HepreTHYHNX HAaIoiB, Ta30BaHWX BOJ Ta JAEAKHX JIKapChKHX 3aco0iB. [lomymspHICTh TakKMX CHOXHBYHAX
MPOAYKTIB POOHUTH IO PEYOBHHY MOyXKe aKTyalbHUM 00 €KTOM Ui HAayKOBHX JOCHI/DKeHb. Haykosii
JOCHI/DKYBalM BIUTUB KOQEiHy Ha CHCTEMYy TeMOAMHAMIKH, 30KpeMa HOTo BIUIMB Ha IepeOpanbHUi
KpOBOOOIr Ta BUBYAIM HOTO BIUIMB Ha 130JIbOBaHI KPOBOHOCHI CYIOUHH, MOCTIKYBaU (YHKIIIO CYIUHHOI
crinku (in vitro ta in vivo na tBapunax) (O’Keefe, J. H., 2018). Onnak, Hac 3aiikaBuB BIUIUB KOQeEiHy Ha
KHUIICYHHUK, Or0 MOTOPHY aKTHBHICTb, OCKIIBKH HaJeXHE 3MiHCHEHHS MOTOPHOI (PYHKII{ TOBCTOI KHIIKH
npeacTaBisie cO00I0 OAMH 3 HAWBKJIMBIIINX ACTEKTIB I pealtizalii (yHKIIOHATEHUX PE3epPBiB OpraHizMy
MOaUHY. 3a0e3nedeHHsT pe3epByapHOi (YHKIIII, TepeMilllyBaHHS XiMyCy, a TaKOX WOro MepecyBaHHS Yy
OUTBII JAWCTaNbHI BIAMUIM TPAaBHOTO KaHATy IIOAMHU PEai3yloThCS 3aBISKA CKOPOTIUBOI MAisTIBHOCTI
rnaneHpkux M’s3iB kuinku (Sperber, A. D., 2021). IMopymieHHst MoTopHOi (yHKIIi TOBCTOI KHIIKU €
MPOBITHUMH MMATO(I3IONOTIYHIMHA MeXaHIi3MaM{d BUHHUKHEHHS 0aratb0X 3aXBOPIOBAHb Y TOBCTOMY
KUIICYHUKY. BHBYEHHS BIUTMBY OiOJOTiYHO aKTUBHOI'O MPHPOIHBOTO aJKaJOimy, IO 3JaT€H KOperyBaTH
MOTOPHUKY TOBCTOI KHIIKH, SBIISIE COOOI0 aKTyalbHy HAyKOBY Ta MpPaKTUYHY MpoOJieMy Uil Cy4acHOI
010JI0T1YHOT HAYKH Ta MEAHIINHHY.

Hamu Oymo mpoBenmeHe eKcriepuMeHTalbHE MOCTiKEeHHS Ha 94 Oinmnx Oe3mopomHUX MIypax-CaMIisx
PEIPOAYKTUBHOTO Tepiony, 3 BUXiqHOW Macoro Tina 200 £ 10 r. CKOpOTIUBY aKTHBHICTh TOBCTOI KHILIKU
JOCHI/DKYBalM Ha TperapaTax M'S30BOi CMY)KKH CTIHKH CHUTMOIOAiOHOi kuiikw. [IpemapoBaHy cMYyKKY
po3MilIyBaH y MpOTOYHiH Kamepi 1 mepdy3yBanu po3unHoM Kpedca. Kodein nonaBanu y mepdysar.

[Tix BrmuBOM Kodeiny BigOyBanocs 3HauHe TOCHICHHS MOTOPUKH MpenapaTiB TOBCTOT KUIIKH — CYTTEBO
301IBIIYBaJIach K aMIUTITY/a, Tak 1 4acToTa ckopodyeHb. EdekT Bin 3acTocyBanHs KodeiHy OyB I0OCTAaTHBO
TpuBanuM. TakuM YMHOM, Pe3yJbTaTH HAIIMX JOCITIPKEHb MOKa3alu, Mo KO(eiH € JOCTaTHBO MOTYKHUM
CTUMYJISITOPOM PYXOBOT (DYHKIIT TOBCTOI KHIIKHU. [1iJBUIIIEHHS CKOPOTINBOI aKTHBHOCTI TJIaCHBKUX M SI31B
TOBCTOI KMIIKH T1iJ] BILIMBOM KO(QeiHYy, Ha HaIl TOTJIsI, 3yMOBJICHE CyKYITHOIO JII€I0 JEKIIBKOX MEXaHi3MiB,
SKi MaroTh JIOCTAaTHBO IIUPOKHH crekTp Oionoriynoi aktuBHOcTi (Baspinar, B., 2017). KirodoBumu
(akTopamu € Taki: 1) iHriOyBanHus docdomiecrepasu Ta HakonmuaeHHs TAM®, M0 CTUMYITIOE IPOTETHKIHA3ZY
A, sika BIUIMBa€E Ha (YHKIIIFO KAJbI[IEBUX KaHAIIB Ta CKOPOTJIUBUH arapar, MOJYJIIO0YH 30YJIUBICTh 1 TOHYC
MIOIMTIB ; 2) aHTaroHi3M JI0 aJCHO3MHOBUX pPEIENTOPiB - KOPEiH € HECEICKTUBHHUM aHTaroOHICTOM
aJICHO3WHOBHX PEIENTOPiB, OJOKYIOUHN IIi PElenTopH, BiH THM CaMUM IOCHIIIOE XOJIIHEPTiYHY Mepenaqy
CUTHAJIY ¥ CTUMYITIOE TTIaJICHEKOM SI30BY CKOPOTIIMBICTh; 3) MiJIBUIIICHHS KaJbI[IEBOI MPOHUKHOCTI MeMOpaH
aKTHBYE CKOPOYCHHS INIaJeHbKUX M’si3iB. OTKe, OTpHMaHi HaMH pe3yJbTaTH JOCHTIPKEHb BKa3yIOTh Ha
CTUMYJIIOIOUMH e(eKT BIJIMBY KoeiHa Ha MOTOpHY aKTUBHICTh TOBCTOI KUIIKH. Lle y cBOIO 4epry cBiguuTh,
mo KogeiH LIIKOM MOKIJIMBO 3aCTOCOBYBATH y OI1OJOTIYHMX JOCHIPKEHHSX Ta MEAMYHIA NMPaKTHLi, SK
MOJYJISITOP CKOPOTJIMBOI aKTUBHOCTI TJIaJIEHHKHIX M’S131B TOBCTOT KUIIIKH.
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TISSUE-SPECIFIC REGULATORY VARIANTS IN THE HUMAN COLON AND PROXY
COLOCALIZATION WITH IBS GWAS

Yasinskyi Y., Piven A.
Educational and Scientific Center "Institute of Biology and Medicine" of Taras Shevchenko National
University of Kyiv.

Gene-expression regulation in colon tissues is implicated in the pathophysiology of irritable bowel
syndrome (IBS) (Bonfiglio et al., 2021). We selected a proxy colocalization strategy as an efficient first-pass
filter to flag putative shared signals for subsequent isoform-/event-level TWAS and formal colocalization.:
we computed Wakefield-ABF-based PP4_proxy for eQTLs, while representing the GWAS signal at each
locus by its lead SNP.

Objectives. Quantify shared versus tissue-specific regulatory effects between transverse and sigmoid
colon and prioritize candidate genes for follow-up isoform-/event-level TWAS.

Data. IBS GWAS from seven studies (primary: Nature Genetics 2021) with standardized lead-SNP loci;
regulatory QTLs from GTEx v8 and the eQTL Catalogue; ENS marker panels and single-cell RNA-seq of
human colon for cell-type support (Smillie et al., 2019; Elmentaite et al., 2021).

Methods. We aggregated ~339 million eQTL records and applied a significance threshold of p < le-6.
“Shared eQTLs” were significant in both tissues (matched by variant id + gene id); “tissue-specific eQTLs”
were significant in only one tissue. We assessed sign concordance, |AB| (absolute difference in effect size
between tissues), and heterogeneity via a Z-test. For proxy colocalization, we scanned 500 kb around each
IBS locus, harmonized alleles, excluded palindromic SNPs, computed eQTL ABF with prior W=0.04, reused
the lead-SNP GWAS effect for all variants in the window, and obtained posteriors for HO—H4, reporting
PP4_proxy.

Limitations of the proxy design. Lead-SNP-only GWAS representation, distance-based windows (not
LD-defined), and exclusion of palindromic SNPs likely depress PP4_proxy and reduce sensitivity.

Results. We identified 313,022 shared eQTLs and 392,994 tissue-specific eQTLS (55.7% tissue-specific).
Among shared eQTLs, sign concordance was 99.98%, with mean |AB|=0.116 (median=0.088). Tissue
specificity was higher in transverse colon (225,925; 57.5% of tissue-specific) than in sigmoid colon
(167,069; 42.5%). Heterogeneity across tissues (Z-test, p < 0.05) was observed for 22.3% of variant—gene
pairs. Proxy colocalization across 315 locus—gene-tissue combinations yielded mean PP4_proxy=0.088
(max=0.712), with one strong signal (PP4_proxy>0.7) and ~50 moderate signals (PP4_proxy>0.5; ~15.9%).

Despite near-universal agreement in effect direction across tissues, the large fraction of tissue-specific
associations indicates spatial stratification of gene regulation in the colon. The uniformly low mean
PP4 proxy suggests limited sharing of causal variants between IBS loci and colon eQTLs under this proxy
framework, though conservativeness of the proxy design may also contribute.
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BUKOPUCTAHHSA KEMC-TEXHOJIOI'TI Y ®OPMYBAHHI
3JIOPOB’SI3BEPEKYBAJIBHOI KOMIETEHTHOCTI MAVMBYTHIX YUUTEJIIB: OLIIHKA
3AZJOBOJIEHOCTI 31O0BYBAUYIB OCBITH
Amutpoua O.P.

Bonuncoxuti nayionanvnuii ynigepcumem imeni Jleci Yxpainxu, Jlyyovx, Yrpaina

The paper examines the use of case technologies in developing health-preserving competence of future
teachers. The study highlights that case-based learning combines theory with practice, promotes critical
thinking, communication, and decision-making skills. A survey of 35 students showed that 32% are well
acquainted with the method, 17% are fully satisfied, and 74% value group interaction as its main advantage.
Implementing case studies in physiology and health-related courses enhances motivation, integrates
theoretical and practical knowledge, and fosters readiness for health-oriented teaching practice in future
educators.

VY cyuacHHX ymMOBax HaBYaHHs MiATOTOBKa MaHOyTHIX y4yHuTemiB 10 (OpPMYBaHHS 3J0POBOTO CHOCOOY
KHUTTS € HAI3BUYAWHO aKTyalbHOIO uepe3 MiJBUILCHUN PiBEeHb CTpecy, HEAOCTATHIO (hi3UYHY aKTHUBHICThH Ta
He3bamaHcoBaHe — xapuyBanHs — cepen  yuniB  (Bampak, Topmienko, &  IlleBuenko, 2023).
3m0poB’s130epekyBaibHa KOMIETEHTHICTh IEfarora € BaXKIIMBUM UYWHHUKOM €(eKTHBHOCTI OCBITHBOTO
MPOLIECY Ta MPHUKJIAIOM JUIsl HacHiAyBaHHsS IIKoJsipaMu. Kelc-TexXHOJOril B IbOMY KOHTEKCTI BU3HAIOTHCS
TEBUM THCTPYMEHTOM, IIO MOETHYE TEOPi0 3 MPAKTUKOIO, PO3BUBAE KPUTHYHE MUCICHHS, CAMOCTIHHICTD,
TBOpuMil miaxix i nmpodeciiiny peduekciro (Cremanosa, 2020), a ix 3acTOCyBaHHA MiABUIIYE €PEKTUBHICTD
HaBYaHHS Ta (JOPMYE y CTYACHTIB MOJICIIi 370POBOI MOBEAIHKH Yepe3 aHaji3 peaibHuX ad0 3MOJICIbOBAaHUX
curyauiiiii (Tanaciiiuyk, 2024). HaBuyanbHi KeiicH aKTHBI3YIOTh Mi3HABAJIbHY MisUIbHICTH, CTUMYIIOIOTH
TUCKYCIif0, TIONIYK PIllIeHb 1 COPHUAIOTH TIUOMOMY po3yMiHHIO (izionoriuaux mporeciB (Crenanosa, 2020).
VYcmimHa iHTETpanis Kelc-MeToqy B OCBITHIM mpolrec mependadae: po3poOKy CTPYKTYpPOBaHUX 3aB/aHb,
aJanTOBaHUX /0 BIKy W mpodeciiHMX 0coONMBOCTEH; OpraHizamilo IpyrmoBOi poOOTH W AMCKYCIH, sKi
PO3BUBAIOTH KOMYHIKAI[IlO Ta aHAJITHYHE MHCJICHHS; CHHTE3 Teopii 1 MpaKkTUKH dYepe3 pPO3B’sI3aHHA
MPOOJIEMHUX CHUTYAIliif; TIOETaHEe BIPOBA/KEHHS KEHCIB Y TIOEAHAHHI 3 TPAIUIiHHIMH (OopMaMi HaBYaHHS
(Crenanona, 2020). Takwuii miaxia y3roJUKy€EThCs i3 CY4aCHUMH TCHJCHIIISIMU TIEIarOTiKY, OPIEHTOBAaHUMH Ha
(hopMyBaHHS KJIFOUYOBUX, 30KpeMa 370pOB’s30epeKyBaIbHUX, KOMIIETCHTHOCTCH MaWOYTHIX YYHTEIIB
(Tanaciituyk, 2024).

Brnacue nocnmimpkeHHst mependayano onuTyBaHHS 35 3700yBadiB OCBITH IIOJO OOI3HAHOCTI 3 Kekc-
METOJIOM Ta PIBHS 33J0BOJICHOCTI HOro BHKOpHCTaHHsAM. [loHam TperuHa pecrnionzaeHtiB (32 %) mobpe
3HalioMi 3 TexHoorier, 17,14 % 3asBuin Npo MOBHY 3a/I0BOJICHICTh HaBYaHHAM, a moHax 20 % BHCOKO
OIIIHUJIM TOTOBHICTH JI0 11 BUKOPWUCTAHHS Yy BIACHIHM MeNarorivHiii mpakTwili. binblne MOJIOBUHU CTYIEHTIB
(52 %) 3a3HaumiM, IO TiJ Yac HABYAHHS Y HIKOJI KeWc-3aBIaHHsI 3aCTOCOBYBAINCH JOCUTh akTUBHO. Cepen
OCHOBHHUX TiepeBar 74,28 % omMTaHUX Ha3BaJM I'PYNOBY poOOTYy, sKa CIpHUIE KOMYHIKallii, B3aeMoii Ta
KOJIEKTUBHOMY IONIYKY pimieHb. [1lo0 BpoBakeHHs Keiic-MeToly Y BUKIAAaHHA TUCHUILIIH «OXopoHa
XKHUTTS 1 3]I0pOB’Sl YYaCHHKIB OCBITHBOTO Tporecy», «BikoBa ¢i3ionorisi 3 oCHOBaMHU Tiri€HW», TPETHHA
CTYJICHTIB BiJI3HAUMJIa BiIMIHHOCTI B METOJIUIII TIOPIBHSAHO 3 IHIMUMU Kypcamu. biu3bko 63 % pecroHIeHTIB
MTBEPIUIIH, 1110 TaKi 3aHATTS CIPUSUIA KOJIEKTUBHIHM po0oTi, a 80 % — y3araibHEHHIO TEOPETHYHUX 3HAHD
1 TIpakTHYHHX YMiHb. Maibke 69 % omuTaHWX WIiAKPECTWIN, MO Keic-MeTon 3abe3nedye OimbIry
JIeMOKPaTHYHICTh HAaBUYaHHSI, PO3BUTOK KOMYHIKATUBHOCTI Ta KPUTHYHOTO MUCJICHHS.

TakuM 4MHOM, 3aCTOCYBaHHS KEHC-TEXHOJIOTIH y BHBYEHHI (i3i0JIOTIYHUX IUCHHILIIH JIOBEJIO CBOIO
e(eKTUBHICTh y MiJIBUIIEHHI MOTHBAIlli CTyJIEHTIB, aKTHBi3alii MUCIEHHS ¥ ¢opMyBaHHI mnpodeciiHol
TOTOBHOCTI JI0 peai3allii 3J0poB’s30epeKyBaibHOl OCBITH. BUKOpUCTaHHS KeHCiB y3rokye abCTpakTHi
3HAHHS 3 peaIbHUMH JKUTTEBUMH CUTYalisMH, po3BUBaE pediekcito Ta cupusie GOpMyBaHHIO IearoriyHol
MO3UIIi1, 30piIEHTOBAHOI Ha 30€PEKEHHS 1 3MIITHEHHS 3JI0POB’ 1.
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EFFECTIVE CONNECTIVITY DURING SPATIAL VISUAL ATTENTION TASK:
MULTISTAGE ERP STUDY
Yevpak N., Revko S., Kazmirchuk O., Kachynska T., Kuznietsov I.
Lesya Ukrainka Volyn National University, Lutsk, Ukraine

EEG studies differentiate evoked responses, which are phase-locked to stimuli, from induced responses,
which are time-locked but not phase-locked and reflect underlying cognitive processes (Hosseini et al., 2015;
Cooper et al., 2006). Advanced methods such as entropy measures and Dynamic Causal Modeling show that
induced responses are often mediated by backward connections, challenging traditional linear models
(Michalopoulos et al., 2011; Chen et al., 2012).

Together, these findings suggest that visual spatial attention depends on distributed oscillatory networks
shaped by effective connectivity, with both evoked and induced dynamics contributing to efficient
visuospatial processing.

Dipole source localization techniques were applied to identify and characterize the cortical generators of
event-related potentials (ERPs) elicited by stimulus presentation during spatial visual tasks involving both
voluntary and involuntary attention. Sixty-six healthy male volunteers (aged 21 + 2 years) participated in the
study. The recording session included 120 pseudorandomized trials (60 target stimulus trials), each following
a five-stage paradigm adapted from the Wyart and Tallon-Baudry experiment. The stages included: Fixation,
Direction, Stimulus (during which participants discriminated the orientation of a grating circle and arrow
direction), Retention, and Answer (binary response on congruency and distractor presence). Each stimulus
was presented for 4000 £ 250 ms. EEG data were processed and visualized using EEGLAB and BrainNet
software. ERP epochs were averaged and analyzed within a time frame from 200 ms before to 3000 ms after
stimulus onset.

During the Direction stage, both attention types engaged similar cortical regions, but with different
activation patterns. Involuntary attention involved sensory-driven networks, with automatic processing of
sensory stimuli. In contrast, voluntary attention showed greater involvement of the Left Dorsolateral
Prefrontal Cortex, suggesting top-down control over attention allocation.

During the Attention stage, for involuntary attention condition automatic processing dominated, with the
Primary Auditory Cortex and Right Hypothalamus indicating physiological regulation of arousal. Voluntary
attention, on the other hand, engaged prefrontal regions, emphasizing top-down modulation and goal-
directed attention allocation.

During the Retention stage, involuntary attention involved the activity of sensory and auditory cortices,
alongside the Right Hypothalamus, presumably reflecting memory processes. Voluntary attention relies on
the activity of prefrontal regions, highlighting their role in the attention control, with enhanced connectivity
between prefrontal and sensory regions.

These results demonstrate that even for long response periods involuntary attention remains sensory
driven with corresponding activity and connectivity of sensory cortex, while voluntary attention relies on
prefrontal control of attention across all stages.

Sources:

1. Hosseini, P. T., Bell, S., Wang, S., & Simpson, D. (2015). Induced activity in EEG in response to auditory
stimulation. Biomedical Signal Processing and Control, 18, 28-35.

2. Cooper, N. R., Burgess, A. P., Croft, R. J., & Gruzelier, J. H. (2006). Investigating evoked and induced
electroencephalogram activity in task-related alpha power increases during an internally directed attention task.
NeuroReport, 17(2), 205-2009.

3. Michalopoulos, K., lordanidou, V., Giannakakis, G., Nikita, K., & Zervakis, M. (2011). Characterization of evoked
and induced activity in EEG and assessment of intertrial variability. In 2011 10th International Workshop on
Biomedical Engineering (pp. 1-4). IEEE.

4. Chen, C. C., Kiebel, S. J., Kilner, J. M., Ward, N. S., Stephan, K. E., Wang, W. J., & Friston, K. J. (2012). A
dynamic causal model for evoked and induced responses. Neurolmage, 59(1), 340-348.
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FROM UKRAINIAN PHYSIOLOGY TO U.S. CLINICAL PRACTICE: A MODEL FOR
NEURODIAGNOSTIC EDUCATION
Yevpak N., R.EEG T, MS !, Tychkivska O., Assistant Professor?
!Advocate Lutheran General Hospital (USA),
2Danylo Halytsky Lviv National Medical University (Ukraine)

Developing a Neurodiagnostic specialty in Ukraine is, first and foremost, an educational and national
health priority. Neurodiagnostics—encompassing electroencephalography (EEG), evoked potentials (EP),
electromyography (EMG), nerve conduction study (NCS), and intraoperative monitoring (IONM)—requires
both a strong foundation in physiology and structured clinical training. While these fields are firmly
established within global healthcare systems (ASET, 2020), Ukraine currently lacks a dedicated educational
and professional pathway for this specialty. This absence limits the systematic preparation of future
specialists and slows the integration of international standards into clinical care.

Ukraine, however, has significant strengths to build upon. Physiology as a discipline is deeply rooted in
Ukrainian biological and medical education, with robust teaching traditions in neurophysiology and related
sciences. Additionally, multiple universities and clinical institutions are already equipped with EEG systems,
providing a technical infrastructure that can be mobilized for professional training. These existing resources
create fertile ground for developing specialized curricula that unite theoretical physiology with applied
neurodiagnostic practice.

The proposed model adapts elements from U.S. neurodiagnostic education—where structured training
programs, competency-based assessment, and professional certification have long been established—to the
Ukrainian context (ABRET, 2025, Hirsch, L. J. at al., 2021, Commission on Accreditation for Education in
Neurodiagnostic Technology, 2017). This framework integrates three pillars: (1) foundational instruction in
physiology and neuroscience, (2) hands-on laboratory and clinical training with EEG and related modalities,
and (3) pathways for standardized certification and academic excellence. Such a system would prepare a new
generation of neurodiagnostic professionals, create clear standards for training and practice, and establish
academic centers capable of sustaining professional growth.

The urgency of this initiative has been dramatically heightened by the ongoing war in Ukraine
(Fontanarosa, P. B. at al., 2022). We see more traumatic brain/spinal/nerve injuries, strokes, epilepsy,
headaches, and stress-related neurological disorders, along with worsening of pre-existing chronic
neurological diseases due to war (Kong L-Z at al., 2021). These conditions require not only neurological
treatment but also accurate and timely neurophysiological assessment. By uniting Ukraine’s strong traditions
in physiology with applied models of U.S. clinical practice, this initiative offers a sustainable pathway for
workforce development, improved patient care, and healthcare resilience in times of national crisis. It also
provides a compelling example of how physiology education within higher institutions can evolve to meet
pressing societal needs while maintaining international academic integration.

Sources:

1. ABRET. (2025). Handbook for candidates: Registration examination for electroencephalographic technologists (R.
EEG T.). ABRET Neurodiagnostic Credentialing and Accrediation.

2. ASET. (2020). Standards and practices for neurodiagnostic technologists. American Society of
Electroneurodiagnostic Technologists.

3. Commission on Accreditation for Education in Neurodiagnostic Technology. (2017, November 17). Standards and
guidelines for the accreditation of educational programs in neurodiagnostic technology [PDF]. https://www.coa-
ndt.org/wp-content/uploads/NDT Standards2017-2.pdf

4. Fontanarosa, P. B., Flanagin, A., & Golub, R. M. (2022). Catastrophic health consequences of the war in Ukraine.
JAMA, 327(16), 1549-1550.

5. Hirsch, L. J., et al, (2021). American Clinical Neurophysiology Society’s standardized critical care EEG
terminology: 2021 version. Journal of Clinical Neurophysiology, 38(1), 1-29.

6. Kong, L.-Z., Zhang, R.-L., Hu, S.-H., & Lai, J.-B. (2021). Military traumatic brain injury: A challenge straddling
neurology and psychiatry. Military Medical Research, 8(1), 39.
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INTEGRATION OF PHYSIOLOGICAL DISCIPLINES IN THE TRAINING OF PHYSICAL
EDUCATION SPECIALISTS: INFORMATIONAL AND PRACTICAL ASPECT
Zhydenko A.QO., Papernyk V.V.
T.H. Shevchenko National University «Chernihiv Colehiums, Chernihiv, Ukraine

The specifics of training future specialists in the field of physical culture and sports involve the study by
students of disciplines of the medical and biological cycle, the importance of which has been repeatedly
highlighted by scientists, teachers of higher education institutions and practicing trainers (Zavallnyuk et al.,
2021; Zhydenko & Papernyk, 2023). Knowledge of physiology, an integrated approach, innovative
technologies and practical orientation of teaching physiological disciplines form in students the skills of
independent work and a systemic vision of the impact of physical exertion on the body. Despite this, the
Curriculum (C) for the 20222023 academic year for the training of bachelors in the field of knowledge 01
"Education/Pedagogy", specialty 017 "Physical Culture and Sports" of the T.H. Shevchenko National
University «Chernihiv Colehiums (term of study - 3 years 10 months, qualification as a trainer-teacher in a
sport) provides for the study of only one physiological discipline "Physiology of motor activity”. This course
integrates four modules: Module 1 "Human Physiology" (HP), Module 2 "Age Physiology" (AP); Module 3
Psychophysiology (Pf) and Module 4 Physiology of Sports (PoS). Compared to the 2021/2022 curriculum,
when the course “Human Physiology” was taught separately, the total number of hours decreased by 40
lecture hours and 30 laboratory hours. An analysis of previous curricula, where each discipline was studied
separately, indicates an even more significant reduction in hours. A detailed description of the process of
combining courses and the calculation of the distribution of 200 points (including the exam) that students
receive are given in our previous publication [2]. Since it was impossible to change the number of hours
allocated to each module of the course “Physiology of Motor Activity”, we proposed to divide the study of
the discipline into two semesters and introduce an additional form of control — a test. The corresponding
distribution of hours is presented in Tab.Distribution of hours for the discipline "Physiology of Motor
Activity"

2nd Year, 3rd Term (HP+AP) | 2nd Year, 4th Term (Pf+PoS)
Total number Intramural Extramural Intramural Extramural
Number of ECTS credits 6 Number of hours: 180 3 3 3 3
Lectures 46 90 90 90 90
Laboratory 62 22 (HP16+APS6) 6 (HP4+AP2) | 24 (Pf6+P0S18) 8 (Pf2+P0S6)
Individual tasks 34 (HP24+AP10) | 8 (HP6+AP2) | 28 (Pf10+P0S18) | 10 (Pf2+P0S8)
Independent work of the student 2 9 2 9
32 (36%) 67 36 (40%) 63

Also we adjusted the qualitative content of the methodological materials on the Moodle platform.
Performing laboratory work allowed us to diagnose the physiological and psychophysiological qualities of
students in the first module (HP). In the second module (AP), students received a theoretical justification for
the development of physiological systems in ontogenesis and their relationship (for example, between the
age when a child begins to walk and talk, etc.).

The distance learning format allowed for an individual approach to each student, contributing to the
formation of a personalized educational trajectory for the development of psychophysiological qualities.
This, in turn, improved the understanding of the lecture material, increased the quality of answers to test
guestions and the effectiveness of solving problem-integrated tasks. Each module motivated students to
develop those psychophysiological and physical qualities and fully realize themselves in studies and sports.
In the 2024/2025 academic year, the quality of knowledge increased by 7.5% (from 16.5% to 24.0%),
success rate - by 5.5% (from 64.5% to 70.0%). In the future, it is planned to introduce augmented and virtual
reality technologies in teaching physiological courses.

References:

1. Zavallnyuk, O. L., Loyko, L. S., & Skrypnyk, V. (2021). Motives for studying medical-biological disciplines among
students of the faculty of physical education. Young Sport Science of Ukraine, 2(35), 112-117.

2. Zhydenko, A. O., & Papernyk, V. V. (2023). Profesiina pidhotovka treneriv u haluzi fizychnoi kultury ta sportu.
Naukovyi chasopys Natsionalnoho pedahohichnoho universytetu imeni M. P. Drahomanova. Seriia 15. Naukovo-
pedahohichni problemy fizychnoi kultury (fizychna kultura i sport), 3K(162), 142-147. https://doi.org/10.31392/NPU-
nc.series15.2023.3K(162).28
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BIIPOBAJI)KEHHSI MIKPOHABYAHHS Y BUKJIAJIAHHS ®I310JIOTTT Y 3AKJIAJIAX
BHUIIOI OCBITH: HEWPOKOTI'HITUBHI INIJICTABH TA OPTAHIBAILIIMHA JOLIJIBHICTh
KpaBuenko B.I.
Kuiscoruii nayionanvnuil ynisepcumem imeni Tapaca lllesuenxa, Yxpaina

In contexts where face-to-face sessions are frequently interrupted, modular microlearning offers
organizational resilience while aligning with core cognitive principles that support durable learning.
Segmenting content into brief units lowers extraneous load and, when paired with multimodal presentation,
improves encoding and immediate recall through complementary channels of processing. Incorporating
planned spaced reviews further strengthens long-term retention and mitigates the “cramming” falloff
documented in temporal spacing research. Recent studies in medical and higher education show superior or
comparable outcomes to traditional formats, particularly when micro-assessments and immediate feedback
are embedded within short, goal-focused modules.

VY cydacHMX yMOBax MepeprBYACTOCTI ayJUTOPHUX 3aHSTh, 3yMOBIIEHO1, 30KpeMa, TPUBOTaMHU Ta i1HIIUMHU
M03aHaBYaJIbHUMHU YHHHUKAMH, MTOcTae notpeda y Gopmarax, 34aTHUX 3a0€3MEUUTH HiJTICHICTh HABYAJIHLHOTO
mporiecy 3a OOMEXKEHOro i 3MiHHOro dacy. MikpoHaBUaHHS - Ile TIOJaHHS HaBYajdbHOI iH(opmMarii
KOMITAaKTHUMH, IIJIECTIPIMOBAaHUMH MOMYJSIMH 3 HETailHUM 3BOPOTHHM 3B’SI3KOM, € OpraHi3aliifHO
MPUIATHUM I TaKUX CIICHApiiB 1 BOJHOYAC MAa€ HEHPOKOTHITHBHE MIAIPYHTS, IO IOSCHIOE HOTO
pe3ynbTaTuBHICTh. CerMeHTallis 3MiCTy 3MEHIITY€ 30BHIIIHE KOTHITHBHE HABAHTAXKEHHS, a YITKO OKpecieHi
LTl CHPSMOBYIOTH Mi3HABAJIBHI 3YCHIUISI Ha TOOYAOBY CMHCIOBHX CXEM 1 MiJIBUIIYIOTH JOBTOTPUBAJIC
30epekeHHs; MyJIbTHUMOJIAlIbHA ToJada (TeKCT, O03BYYCHHs, rpadika), 3a yMOBH AOTPUMAHHS MPHHIUITY
BIJICYTHOCTI HaJMIPHOCTI, MOKpAIlye KOAYBaHHS Mam’sTi 3aBSKHM KOMIUIEMEHTAPHHM KaHalaM OOpOOKH
(Mayer, R. E., 2020). /s 3MilfHEHHS MOBrOTPHUBAJINX CHiMiB TaM ATi KIIOYOBHM € pO3MOIiIeHe
MOBTOPEHHS: ONTHUMAaJbHI 1HTEpPBaJM MiXXK MOBTOPHHMH ONPAIIOBAaHHAMH MaTepially MaroTh 3pOCTaTh 3i
301IBIIEHHSAM IIJIOBOTO TEPMiHY 30€pEHKEHHS, 10 IMiATBEPIKEHO Y JOCIIPKCHHSIX Ha BEJIMKUX BHOIpKax
nopocnux (Cepeda, N. J., 2008).

Emmipuyni gami y MeawdHid Ta BUIIA OCBITI CBi4aTh, MO0 KOPOTKi, C(OKycOBaHI MOAYNi 3
MIKpOOIIHIOBaHHSIM 1 HETaHUM 3BOPOTHHUM 3B’SI3KOM MiJBHUINYIOTh PO3YMiHHS, HETaiiHe BIATBOPEHHS Ta
3aJ0BOJICHICTh, a TOAeKyan ¥ miacymkoBi Oamu (Manning, K. D., 2021; Al-Zahrani, A. M., 2021,
Senandheera, V., 2024). Jlis ¢iziosorii, ge MOHATTEBI OJIOKH i MPOIEAYPHI BMIHHS MAlOTh YiTKy MOIYJIbHY
CTPYKTYPY, MIKPOYPOKH 3 TPAaKTHYHUMH 3aBJaHHSAMH, BOYJIOBAaHUMH IIEPEBIpKAMH Ta KOPOTKUM
MOSICHIOBAIEHUM Bi/ICOPSIOM CTBOPIOIOTH YMOBH JUISI TIOETAITHOI MOOY/JOBY 3HaHb 1 IEpeHEeCeHHs! Y KIiHIuH1
Ta nabopatopHi curyauii (Manning, K. D., 2021; Senandheera V., 2024). 3 ornsay Ha mepepuUBYACTICTh
3aHATH, JOIIIEHOKD € OpraHi3allis HaBYaHHS SIK MATPHII MIKPOMOIYIIB i3 TPUBAIICTIO TEKCTOBUX OJIOKiB
6mu3pko 10—15 XBuIMH, HEralHUM 3BOPOTHHM 3B’SI3KOM 1 3a3JalieTifib CIIPOEKTOBAaHMMH iHTEpPBaJIaMU
MOBTOPEHHS, Y3TO/PKEHHMH 3 L1TbOBUM TepMiHOM 30epexxeHHs (Cepeda, N. J., 2008). ITomanpmmii moctyn
BHMAarae CTaHJapTH3alii 3BITHOCTI, pO3MIMPEHHS EKCIIEPUMEHTAIbHOI 0a3u 3 KOHTPOJEM 3a iHTEepBaIaMu
MOBTOpPEHHS, (hOpMATOM TOaHHS ¥ THIIaMH 3BOPOTHOTO 3B’SI3KY, @ TAKOK CHCTEMHOTO aHAIII3y Pe3yJbTaTiB
y pi3HUX HiArpymnax 3700yBadiB.
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EXPERIENCE IN CREATING A MODERN EDUCATIONAL AND SCIENTIFIC SPACE AT THE
UKRAINIAN PHYSICS AND MATHEMATICS LYCEUM OF TARAS SHEVCHENKO
NATIONAL UNIVERSITY OF KYIV WITH THE ASSISTANCE OF THE COMPANY

"BIOPHARMA PLASMA™
Reshetnik Y. !, Latyshenko L.2, Osypchuk N.?
'Educational and Scientific Center “Institute of Biology and Medicine”, Taras Shevchenko National
University of Kyiv, Kyiv, Ukraine
Ukrainian Physics and Mathematics Lyceum, Taras Shevchenko National University of Kyiv, Kyiv,
Ukraine
$TOB «Biopharma Plasma», Kyiv, Ukraine

Successful teaching of the basics of human physiology and anatomy at school, as well as biological
education in general, is possible only with proper provision of the educational process with a practical
laboratory component. The restoration of offline education requires a high level of provision of the
educational process with modern equipment and materials. It is also necessary to take into account the age
characteristics and characteristics of modern students, who require a visual, practically oriented and
substantiated, dynamic, with a high degree of involvement in solving practical problems approach to
learning. In the conditions of ongoing war, which was preceded by radical changes in education during the
coronavirus disease 2019 (COVID-19) pandemic, the possibilities of providing general education institutions
with modernly equipped laboratories have significantly decreased. This leads to a decrease in the general
educational level of students, the inability to acquire relevant practical skills and competencies. Educational
and training losses during the war are due to a number of related factors. Educational losses consist primarily
in adverse changes in the organization of the educational process, which are manifested in particular in
violations of the stability of the conditions for organizing the educational process due to air strikes, power
outages, water and heat supply cuts, unstable access to the network, as well as the lack of proper material
support for the educational process. Educational losses cause learning losses and gaps.

The aim of the study was to highlight the experience of creating a modern educational and scientific space
— a biological laboratory at the Ukrainian Physics and Mathematics Lyceum of Taras Shevchenko National
University of Kyiv with the assistance of the "Biopharma Plasma" company.

For business, there are various forms of involvement in the educational process. Such forms of
cooperation include the development of joint programs and projects, internships, financial and resource
support. For business, investments in education create prospects for acquiring competitive personnel,
expecting innovations, and opening new promising development trajectories. The war created the
phenomenon of personnel famine. Therefore, the example of the company "Biopharma Plasma", which
ensured the creation of a modern educational biological laboratory for the Ukrainian Physics and
Mathematics Lyceum of Taras Shevchenko National University of Kyiv, is a signpost that should receive the
widest possible publicity and become a model for domestic business. Modern equipment, access to materials
and the opportunity to communicate with leading scientists and teachers create the most favorable conditions
for overcoming educational gaps and improving the quality of education.
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BUKJIAJAHHS JUCHHUILIIH Y HAIIPSIMKY ®I1310J10T'TH
Y JHIMPOBCBKOMY HAINIOHAJBHOMY YHIBEPCUTETI IMEHI OJIECSI TOHYAPA
Scnorop C.C., CeepunoBchbka O.B.
Jlninponempoecoxuti nayionanvnuii yHigepcumem imeni Onecsa I'onuapa, /[ninpo, Yrpaina

On teaching disciplines in the field of physiology at Oles Honchar Dnipro National University that
contribute to strengthening mental health, preventing mental disorders, and leading to positive changes in
the psychosocial well-being of students.

KommuiekcHmii tutan aiii BcecBiTHBOT opraHizallii OXOpOHH 370pOB’S y Tally3i OXOPOHHU TCHUXIYHOTO
3mopoB’st Ha 2013- 2030 pokn BH3HAE BAXKIWBY POIb MCUXIYHOTO 30POB’Sl Y MIATPUMII JKATTEMISITBHOCTI
BCIX Jrofieli 1 Bu3HA4Yae HaOip ITijIeH, 3aBIaHb 1 CTpaTerii I 3MIITHEHHS TICHXIYHOTO 3I0POB’ s, 3aro0iranHs
MICUXIYHUM po3JafiaM i 3a0e3MmeueHHsl JOCTYITy J0 SKICHUX MOCIYT y cepl MCUXiuHOTO 3/I0POB’S B YCHOMY
cBiTi (BcecBiTHS opranizauis oxopoHu 3m0poB’s, 2023). Ha piBHi 3akiaay BHUINOI OCBITH HEOOXigHO
JOJTy9aTHCs 10 BUKOHAHHS 3aBaaHus 4 «l[locwiieHHs iHPOpMAIMHIX CUCTEM, TOKa30BOi 0a3M W TOCIiIKEHb
y cepi ncuxiuHoro 310poB’si», a caMe B HaPAMKY Tio0ansHux el 4.1. «...30upanss iHpopmanii momo
KIIFOUOBOTO HAa0Opy 1HIUKATOPIB y chepi MCUXITHOTO 30POB’s...» Ta 4.2 «30UIBIICHHS y JIBa Pa3u KUIBKOCTI
nochimkeHs 'y cdepi ncuxigaoro 3mopoB’s g0 2030 p.». Cepen MOXIMBHX KpPOKIB IMOAO 3aXO[iB i3
TUIaHYBaHHS pecypciB OyJI0 PeKOMEHIOBaHO «OKPECICHHS KOMIIOHEHTA IICHXIYHOTO 370POB’S Ta BKIFOYCHHS
Horo 10 0akanaBpChKHX 1 MaricTepChKUX OCBITHIX mporpam». I me, MiHiCHO, TOPEYHO, aKTyalbHO Ta JEBO.
Ja cenmiadbHOCTEH ycix ramy3eil 3HaHb YHiBepcuteTchkuil BuOipkoBuid katanor (YBK) JlHimpoBckkoro
HaIlioHampHOTO yHiBepcuTery iMeHi Onecs ['onuapa ([JJHY) mpomorye mUCIUILTIHN, BABYCHHS SIKUX CIIPHSE
3MILHEHHIO TICHXIYHOTO 370POB’s, MPO(DiTaKTUIl ICUXIYHUX PO3JA/iB, MPU3BOAMUTH IO MO3UTUBHUX 3MIH Y
MCUXOCoMiaIbHOMY Oaromnonayyui ctyneHTiB (Tadmur 1).

Tabmums 1. [lepenik mucrumiin y HanpsMky ¢izionorii YBK JIHY

PiBenb Jucuurutina 1o BuB4aeThHCS Bukopucranssa HaOyTux
BHUILOT 3HaHb Ta BMiHb
OCBITH
1-i dizionoris TimecHi  peaxrmii, moO  CcynpoBOMXKYIOTh | [linBHIIEHHS piBHA YCBIZOMIIEHOCTI
(Gaka | emorrii eMOLIHI TepekWBaHHS, fKi BKIIOYAIOTH | 100 BaXKJIMBOCTI PO3BHUTKY
JaBp aKTHBAIlII0 BETETATUBHOI HEPBOBOI CHCTEMH, | EMOILIHOTO IHTEIEKTy Ta HABUYOK, SKi
CBKUHA) BUALICHHS TOPMOHIB, 3MiHH B po0OTI cepris Ta | fioro ¢opMyroTs, a me, B CBOIO 4epry,
MUXANBHOI CHCTEMH, a TaKOX mepeOymoBy | 3amobirae mosiBi gempecii abo crpuse
pobotu TpaBieHHS Ta M'a3iB. EMomifiHWIA | 3HIKESHHIO PiBHA AeTpecii
IHTEJICKT, METO/IMKH, 5IKi BAPTO 3aCTOCOBYBATH
JUISL T JIBUIICHHSI PIBHSI €MOLIIHHOTO IHTEJIEKTY
dizionoris Heitpodiziosnoriuni MEXaHI3MU BBy | Posymitoun  (iziosoriuny  mpupomy
€MOTIii Ta | eKCTpeMaabHOrO  CTPECy Ha  OpraHi3M. | eMOIlii Ta IHTEIEKTY JISTKO HABUYUTHUCS
IHTEJeKTY: Crparerii Ta Meromu, sIKi JONOMAararTh | CHPaBISTHCS 3 eMOLiSIMU Ta
NpaKkTHKa BIHM | aganTyBaTHCSi JO  CTPECOBHX  CHTYyalill, | BUKOpucTOBYBaTH IHTENEeKT
Ta MUPY 3MEHIIYIOYH  PU3UK  NCUXO0(]i3ioNoriyHol | ONTUMAaIbHUM CHOCOOOM
TpaBMH  Ta  MiJBHUIYIOYM  [IaHCH  Ha
BIKMBAaHHSA ¥ ycmix y Owurtsi. Po3BuTOK
HAaBUYOK €MOIIIHOI CTIMKOCTI Ul 3HVWKEHHS
BILUIUBY CTPECY, CTpaxy Ta 60J1to
diziomnoris Oco0mBOCTI TIPOIIECiB, SAKi MPOTIKAIOTh B | 31aTHICTh BHUKOPHCTOBYBATH METOIH
cTpecy OpraHi3Mi Tpu Iii Ha HBOTO cTpec-(hakTopiB; | GOPOTEOM 31 CTpecoM; NEMOHCTPYBATH
METOJIY BU3HAUEHHS PIiBHS CTPECOCTIMKOCTI Ta | 3HAHHA  MEXaHI3MIB  MiATPUMAaHHSI
3aco0u 0OpOTHOM 3i CTpECOM roMeocTa3y O10JIOTIYHHX CHCTEM
2-i Excrpemanbna CraHu opraHi3my JIIOJMHH, SIKi po3BuBaroThcs | [IporHozyBatn peakiito opraHiamMy Ha
(maric ¢izionoris npy Jil pi3HUX HaI3BUYAWHUX TOJAPA3HHKIB | Jif0  HAaO3BHYAWHUX  TOAPA3HUKIB,
Tep (TpaBM, EHIOTEHHHMX IHTOKCHKAIlil, PpI3KUX | MpaBMIBHO cebe BECTU pu
CBKHI) KOJINBAaHb TEMIIEPAaTypH MOBITPs, TOIIO) a00 B | BUHUKHEHHI pI3HUX EKCTPEeMabHUX
pe3ynbTaTi HECIPUSATIUBOTO nepebiry | craHiB, IO MOXe€ HagaTH 3MOTY
MaToJOTii 1 XapakTepU3YIOThCS HAAMIPHOK | 3HWU3WTH iX HETATHBHI HACIIIKH
HaIpyroxo abo BUCHaXEHHSIM
MPHUCTOCYBAJILHUX MEXaHI3MiB

Crrcox BUKOPHUCTAHUX JIKEPEI:

1. BcecBitHs oprani3zaiisi oxopoHu 310poB’s. (2023). Komnaexchuii nian 3ax00i8 y cghepi ncuxiunozo 300p08’s Ha
2013-2030 pp. Komenraren: €spomeiicbke perionanbae 6ropo BOO3. Jlinensis: CC BY-NC-SA 3.0 1GO. URL:
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FUNCTIONAL CONNECTIVITY ALTERATIONS LINKED TO THE SEVERITY OF THE
ANXIETY-TENSION STAGE IN EMOTIONAL BURNOUT

Serhii Tukaiev 2, Dmytro Harmatiuk®, Anton Popov**, Jodo Miguel Alvez Ferreira®,
Semen Mushta®, Borys Palamar®, Igor Zyma’, Mykola Makarchuk’
1 Educational Scientific Institute of High Technologies, Taras Shevchenko National University of Kyiv,
2 BrainPatch, Cambridge, United Kingdom,
3 Department of electronic engineering, Igor Sikorsky Kyiv Polytechnic Institute, Kyiv,
4 Faculty of Applied Sciences, Ukrainian Catholic University, Lviv, Ukraing,
5 Faculdade de Medicina, Universidade de Coimbra, Coimbra, Portugal,
6 Department of Social Medicine and Public Health, Bogomolets National Medical University,
7 Institute of Biology and Medicine, Taras Shevchenko National University of Kyiv, Kyiv, Ukraine

Introduction: Burnout develops gradually and often goes unnoticed, with symptoms that may take years
to manifest and lead to significant mental and behavioral changes. Despite its impact, the processes
underlying burnout remain largely unknown due to a lack of specialized studies identifying specific
biomarkers. Early detection of burnout, particularly at the critical onset of symptoms, is essential.

Obijectives: This study aimed to examine functional connectivity changes associated with the severity of
the Anxiety-Tension stage of Emotional Burnout.

Methods: A total of 752 participants, including students and staff from Taras Shevchenko National
University of Kyiv (209 males, mean age = 19.2; 543 females, mean age = 18.28), were assessed using the
84-item Boyko’s Syndrome of Emotional Burnout Inventory. EEG data were recorded during a 3-minute
resting state with eyes closed, and artifact-free segments from all frequency bands (0.2-45 Hz) were
analyzed. Coherence was calculated, focusing on the 61-70 second segment of the recordings.

Results: Coherence analysis complemented the spectral findings, highlighting alpha band synchronization
in frontal and parietal areas, which supports visuospatial attention and memory processes. In contrast,
desynchronization in high beta and gamma bands indicated disrupted connectivity, affecting higher-order
cognitive functions.

Conclusions: These findings suggest that the Anxiety-Tension stage primarily impacts processes related
to short-term memory and focused attention, providing a potential framework for the early identification of
burnout through neurophysiological markers.
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ACCELERATED HEMOGLOBIN DENATURATION IN PRE-IRRADIATED
PHYSIOLOGICAL SOLUTIONS
Martyniuk V.S., 2Aslamova L.1., 2Andrushko L.M., 2Zabolotny M.A., Tsesler Yu.V.
! Educational and Scientific Center "Institute of Biology and Medicine" of the
Taras Shevchenko National University of Kyiv, e-mail: vittorio.martini.office@gmail.com
2 Educational and Scientific Center for Radiation Safety of the
Taras Shevchenko National University of Kyiv

Studies of the effect of ionizing radiation on aqueous solutions are highly relevant in modern biomedicine
and space biology. The relevance of this problem is due to several key factors related to human safety in
conditions of increased radiation background, especially when staying on space stations. On board space
stations, astronauts are constantly exposed to background ionizing radiation, which varies in the range from 5
to 30 uSv/h and higher depending on solar activity and the trajectory of spacecraft, which is one or two
orders of magnitude higher than background levels on the Earth's surface. Such radiation levels can change
the physicochemical properties and chemical composition of medical solutions. Analysis of literature data
shows that the effect of pre-irradiated physiological solutions on the structural and functional properties of
proteins has not been studied before. In this regard, the goal of our work was to study the dynamics of the
optical properties of hemoglobin, which characterize the structural and functional state of the protein, when it
is added to pre-irradiated physiological solutions.

Rat’s hemoglobin solutions were obtained by hemolysis of erythrocytes in distilled water, removing
erythrocyte “shadows” by centrifugation. Aqueous hemoglobin solutions were added to physiological
solutions to a final hemoglobin concentration of 5 M, which corresponded to a value of 2.5 optical density
units at the maximum of the Soret band 412-415 nm. The absorption spectra of protein solutions, which were
stored at room temperatures, were recorded in the range of 225-700 nm for 5 days with an interval of 24
hours. Preliminary irradiation of physiological solutions in 10 ml ampoules was applied by direct contact
with three separate samples of radioactive isotopes 241Am, 239Pu&9Be, 137Cs with an exposure dose of
12-15 pSv/h for 21 and 57 days.

The absorption spectra of irradiated saline solutions differ from control samples in reduced absorption in
the UV region of the spectrum. These differences increased over time when observing the optical properties
of saline solutions for 5 days. Such changes are associated with an increase in optical density in control
samples, while irradiated saline solutions demonstrate significantly greater stability of optical properties in
the UV range. The pH of irradiated saline solutions is 0.2-0.5 units lower compared to control samples,
which is the result of radiolysis of water molecules and accumulation of the corresponding products.
Analysis of the optical spectra of control samples of hemoglobin solutions and hemoglobin solutions in pre-
irradiated physiological solutions after 24 hours did not reveal significant changes in the optical properties of
protein solutions. But after 2 days in the control samples, a gradual moderate oxidation of iron atoms Fe2+ to
Fe3+ begins, as well as a certain increase in light scattering, which indicates a gradual denaturation of the
protein, which is in unnatural conditions for it. At the same time, in samples with pre-irradiated saline, the
denaturation process develops much faster and deeper and reaches a maximum on the 5th day of observation.
The denaturation process is accompanied by a noticeable hypochromic effect in the Soret band region and
also significant shift of the absorption maximum to the region of shorter waves on 8-11 nm, which indicates
contact of the hydrophobic structure of hemes with the aqueous environment and oxidation of iron atoms. At
the same time, the absorption maxima at 540 and 575 nm disappear, which indicates the rupture of
coordination bonds between iron atoms and oxygen molecules. Experimental modeling of acid denaturation
of hemoglobin under controlled conditions allows us to explain the effect of irradiated saline solutions by the
presence of radiolysis products that change pH and act as oxidants.

Pre-exposure of physiological solutions to ionizing radiation with an exposure dose of 12-15 uSv/h for a
long time leads to changes in their physicochemical properties, which causes disruption of the structural and
functional properties of proteins.
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CYYACHI IOIJisiAn HA MOJAEJIFOBAHHS KPOBOOBITY JIFOAUHHA
Hacrenko €.A. !, Pyanikos €.I'. 12, [lumbamok O.A. !
1. Hayionanvnutl mexniunuii yHisepcumem Ykpainu "Kuiscokuii nonimexuiunutl incmumym imeti leops
Cixopcbkozo"
2. Kuiscoruii nayionanvnuu ynisepcumem imeni Tapaca lllesuenxa

Using biophysical modeling, possible mechanisms for optimizing the translational-rotational movement
of blood in the human arterial system were investigated. Data from ultrasonic Doppler studies of blood
movement in different parts of the human aorta and carotid arteries were used. A physical model was
proposed using the Bernoulli equation modified by the authors. The developed model used the physical
analogy of fluid flow through a vessel with electric current through an electrical circuit. The pressure
change during the cardiac cycle was described, which is qualitatively consistent with experimental data. The
rotation of the blood flow provides the possibility of a significant reduction in energy consumption in the
process of blood transport in spiral-shaped arterial vessels

Cucrema KpoBOOOIrY € UM He HaifuacTilie MoJenboBaHOW (¢izionoriyHoto cuctemoro [1-3]. TIpote Take
MOJICJIIOBAHHS y MEpeBaKHil O1IBIIOCTI CIIPAMOBaHE Ha TIOCTYNAJIBHUN PyX KPOBI y MaricTpajibHUAX CyJUHAX
apTepialbHOI CHCTEMH, IO CyNepednTh (i3i0NoTiuHii peanbHOCTi. MeToro podoTH 0yI0 AOCTIAUTH MUITXOM
010¢13UYHOTO0 MOJETIOBAHHS MOXKJIMBI MEXaHi3MHU ONTUMI3allii MOCTYNalbHO-00EPTAIFHOTO PYXY KpPOBi B
apTepianbHiil cUcTeMi JIOAWHHU. BUKOpHCTAaHO NaHi YIbTPa3BYKOBHX JOIIUIEPIBCHKUX AOCHIIKEHb PYXY
KpOBI B pI3HHMX JUISHKaX AOpPTH Ta COHHUX apTepii IOMWHH, 3IIMCHEHWX 3a KOPOTKOIO Bicco (y
pamiamsHOMY HAIPSAMKY, Y TPAaHCBEPCATBHIN TUTOIINHI).

s KOMILIEKCHOTO MOJEIBHOTO OMHUCY MOCTAa4YaHHs, MePeTBOPEHHS Ta MUCHIAIil MeXaHIuYHOi eHeprii
ITiJ] 9ac KPOBOTOKY 4epe3 Py KHO-aKTHBHI apTepiaibHi CYJMHU JIFOJAUHHU 3allPOMOHOBAHO (Hi3HUHY MOJETH i3
3ay4eHHsIM MOIM(iKOBAaHOTO aBTOPAMH PiBHAHHA bepHymm. Y po3BUHEHiH MOAENi BUKOPUCTAHO (i3HIHY
AHAJIOTII0 IUIMHY PIiAWHE 4Yepe3 CYyAWHY i3 eNEeKTPUYHHM CTPYMOM 4epe3 eJICKTPHUYHHMN JIaHIIor 3
CIIEKTPOPYIIIHOIO CHUJIOK, PEaKTUBHHMHU Ta aKTHBHUMH ONOpaMu. B ocHOBY mokianeHo mpuHiunu Jle
[Tarenpe, [Ipuroxuna, 3akoHN 30€peKeHHS il IEPETBOPEHHS €HEPTil, IMITyJIbca Ta MOMEHTY IMITYJIbCa.

[lixg yac MoaenoBaHHS BPaxOBaHO MOCTAYaHHS BUXIJHOTO iMIYJICY T4 MOMEHTY IMIIYJIbCY BiXl cepl,
AKTHBHICTh €JIaCTUYHOI apTepianbHOi cyauHM BHAcmigok ximiuHOi NO-peakuii y cTiHkax emiTemiio 3
MTOHOBJICHHSM YOPCTKOCTI CYAWHH, BHYTPIIIHE TEPTS IIiJ] 9aC KPOBOTOKY, MOCTYMAlbHY Ta OOepTallbHi
CKJIaJIOBI KPOBOTOKY (KOUEHHS, KpPYYEHHs), a TaKoX TIIOTEHINiHI BHECKH, TIOB’s3aHi i3 BHUCOTOIO
po3TallyBaHHS CyJIMHH Y TOJIi rpaBiTamii 3emi1i Ta MPYXKHICTIO ii CTIHOK.

g cygacHoi 6ioisuku Ta GioMeTUITMHE BpaXyBaHHS (JOPMH Ta CTaHy NPYKHO-aKTHBHUX apTepiaTbHUX
CY/IMH LUPKYJSATOPHOI CHUCTEMH JIOJMHU € BaKJIMBHM YMHHUKOM 3aBJSKU X BIUIMBY Ha EHEpPreTHYHI
XapaKTePUCTUKU TPOLECY KPOBOTOKY. MOMIIMBOCTI TaKOTO BpaxyBaHHS MPOITIOCTPOBAHO 3a JIOTIOMOT'OIO
3aMporOHOBAaHOT MOJIEII.

1. Tloka3ano, Mo TpaawiiliHe piBHAHHSA bepHymti 0e3 HEOOXiAHWX MOTOBHEHb NMPABUIBHO OIHCATH
SIBUIIIA KPOBOTOKY 4Yepe3 apTepiajibHi CyIMHH JIIOANHHE He MOXKeE 1 OTpeOye CyTTEBUX JIOTIOBHEHb.

2. 3amnporoHOBAHO CIMOCIO OIHKK 3MiHM HIBUAKOCTI KPOBOTOKY Ha IPOTA3i CEPLEBOrO IUKIY 3a
eKCIIEPUMEHTAJIbHUMH JJAHUMH 3MiHH THUCKY.

BpaxyBaHHS pa30oM aKTHUBHOCTI Cepls Ta aKTHBHOCTI apTepiaibHUX CYAWH, NMPOLECIB AUCHMAIii Ta
MIEPETBOPEHHS €HEPTii MijJ Yac KPOBOTOKY 32 JAOMOMOIOI0 MOJM(IKOBAHOTO aBTOpaMu piBHsHHS bepHyimi
JO3BOJISIIOTH  OMHKCATH 3MiIHY THCKY Ha TPOTA3i CEpIeBOr0 IHMKIY, IO SIKICHO Y3TOMKYETbCS 3
eKCIIePUMEHTAIbHUMH JTAHUMH.

OOepTranbHi KOMIIOHEHTH KpPOBOTOKY — KOYEHHS Ta KpPYYEHHs, IO TCOMETPHUYHO CKJIAJAOThCs Yy
BUXOPOBHH IIHYp, 3a0€3MeUYIOTh MOJMJIMBICTh CYTTEBOTO 3HIIKCHHS €HEPrOBHTPAT Y MPOIIECi MEepeHocy
KpOBI B apTepiaJIbHUX CyIMHAX CHipajbHOI popMmu.

CrnucoK BUKOPUCTAHUX JUKEPE:

1. P. J. Blanco, L. O. Miiller, S. M. Watanabe, R. A. Feijéo On the anatomical definition of arterial networks
in blood flow simulations: comparison of detailed and simplified models Biomech Model Mechanobiol
2020, 19(5), 1663-1678. 10.1007/s10237-020-01298-4

2. V. Bikia, M. Lazaroska, D. S. Ma, M. Zhao, G. Rovas, S. Pagoulatou, N. Stergiopulos Estimation of Left
Ventricular End-Systolic Elastance From Brachial Pressure Waveform via Deep Learning, 2021, 9, 754003-
1-10 10.3389/fhioe.2021.754003

3. L. O. Mullerl, S. M. Watanabe, E. F. Toro, R. A. Feijéo, P. J. Blanco An anatomically detailed arterial-
venous network model. Cerebral and coronary circulation Front. Physiol. 2023, 14, 1162391-1-19
10.3389/fphys.2023.1162391
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BuxopucranHs okmo3iitHOT Kamm sK 3aco0y Momudikamii 1cuxodi3ioNoriYHOTO  CcTaHy
KBaITi(DiKOBaHUX CIIOPTCMEHIB BECITyBAJILHUKIB

HoaxoBka O.l., Makapuyk M.IO., ®igimonoBa H.b., Cobimancekuii C.0., KpaBuenko
K.O., [Tamnyxa I.B., Jlo3za B.M.

Heiiporicuxodizionoriuyni Mapkepy MCUXiYHOTO CTaHy KOMOATaHTIB il 4ac TECTYBaHHS IPOCTOT
CEHCOMOTOPHOI peakiii

yrenxko M.O., I'opoynos O.A., Kyuenko T.B.

[ToxazHukwm ecTe3iomeTpii y 0ci0 3 aMITyTaImisiMA HIKHIX KiHITIBOK

PeBko C., Ky3nenos 1., Kaunncoka T., €enak H., Kazmipuyk O.

Pozmmpena obOuncmoBagbHa MOJENb eer-HelpodinoeKy 3 ypaxyBaHHSIM KOPKOBO-TIIKIPKOBUX
Mepex

Redka 1.V.

Features of brain integrative activity in visual dysfunctions

Ceprera 1.B., Bepreaec T.M.

[Iportecu QopmyBanHs TCHXO]i3i0NOTIYHUX (PYHKIINA CTYJEHTIB 32 YMOB JUCTAHIIHOTO
(hopMaTy HaBYaHHS: TEHJEHIIIT Ta 0COOIUBOCTI

CkyoOunbka JI. /1., CeepunoBcbka O.B.

3MiHM CHMIIATO-BaraJikHOro OajlaHCy y TMAalLi€HTiB 13 XPOHIYHUM TacTPUTOM Ta CYIMYTHBOIO
KOMOPOIHOO MAaTOJIOTIE0

Cyrtonsbka K.C., [lonnanoBa O.M., Pemernix €.M.

Poinb THpeoinHUX TOPMOHIB Y pO3BUTKY KOTHITUBHUX (YHKIIIH Y MiJUTITKOBOMY Billi

®enopuyk C.B., Kopoym O.1., Cy0in S1.B., Illmakapyk O.A.

CucrteMa OLIHIOBaHHA CTPECOBOIO CTaHy CIIOPTCMEHIB, BIMCHKOBOCITY)KOOBLIB Ta BETEpaHiB
BiifH METOJIOM elleKTpoeHIedanorpadii

®eabkiB M. P., Boekanuu JI. C., Kingzep b. M.

OcobnuBocTi peakwlii Ha PyXOMHH O0O0’€KT y CTYHNEHTIB 3 pi3HMM pIBHEM ajanTamii a0
IIBH/IKICHO-CHJIOBUX HaBaHTAXKEHb

Filimonova N., Makarchuk M., Friedmann E.

EEG artifact removal via adaptive wavelet filtering based on krawtchouk functions

Xomenko C.M.

BB peaOimitaniiiHux mporpam Ha HeiipoauHamiuHi (yHKUii oci® i3 MOCTTpaBMaTHYHUM
CTPECOBUM PO3JIaJIOM

Yepuoaescbknii b.0., Koaasos JI.C., CeepunoBcbka O.B.

BrmimB XpoOHIYHOTO CTpecy, BHKJIMKAHOIO BiHHOI, Ha apXiTeKTypy CHY Ta (EeHOMEH
rineppeasicCTHYHUX CHOBUJIIHb

Hlasoncska O.J1., bopucosa O.B., ®enopuyk C.B.

Kpurepii omiHIOBaHHS TOKa3HUKIB CEHCOMOTOPHHX pPeakiliid KBali(hiKOBaHUX CIIOPTCMEHIB Y
BOJIEHO0II

IOxumenko JI.I. Yepkacbkuii HANIOHAJILHUIN yHiBepcUTeT iMe

Ocob6nmuBoCTi (POHOBOI €er y BUCOKO- Ta HM3bKO-TPHUBOXHHMX JIIOJCH 3 JENPHUBALIIEI0 CIyXOBOI
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¢byHKIT
Slnoenko O., Ilognajosa O.
BapiabensHICTh ceprieBOro puTMy y BiIITOBiAb Ha XPOHIYHHUH CTpeEC

CEKLIA: «BIOPI3UKA PI3IOJOTITYHUX ITPOLECIB»
Aopamuyk O.M., Bapaagum LI.
3MiHa (QIyKTyalllfHUX KOJNMBaHb CHJIM CKOPOUEHHS musculus gastrocnemius mIypiB 3a BILUTUBY
Ceo-(hyniepeHiB Ha TJIi XpOHIYHOI iHTOKCHKaIIii ririocaTrom
Aopamuyk O.M., Baparagum LI.
MexanokineTnka muscle soleus mrypiB mpm XpOHIYHIM IHTOKCHKAIii TidocaTtoM Imicist
3actocyBanHs Tepamnii Ceo PpynepeHom.
AmnreqaoB M.C., Hozapenko I.M., [lamnyxa I.B., boryuska K.I., lIpuayuskuii FO.1.
MexaHOKIHETHKAa CKOPOYEHHS CKEJIETHHX M S31B IIypiB HA T aTpoidHOTO MepepoKEHHS
BHACITIZIOK imemizanii a nii BogopozunHHuX Ceo QyrepeHiB
Aniukhin A., Zholos A.
Accelerated markov model fitting of TRPC4 activity using dual annealing with a viterbi-based
likelihood estimation
Apunsb 1.0., Koaoc O.B.
[lepexpecHa peryniisi Ta CHTHAIBHI MUISIXU MK MYCKapHHOBHUMH perienrtopamMu M2/M3 turry,
G-6inkamu Ta TRPC4-kananom
dpunsb 1.0., Meabnuk M.IL., Koaoc O.B.
TRPC1 BmmBae Ha mnoteHmian3anexHicth TRPC4-onocepenkoBanoro mlkam B MIOIUTax
KJIyOOBOT KHIITKH
Aymanceka I'.B., BecesoBcebkuii M.C.
lNnokcis-inayKoBaHa MOIYJsLis BUBUIBHEHHS TJIyTaMaTy B CHHAICaX MK TaHIITi03HUMHU
KIIITHHAMH CITKiBKH Ta HelipoHamu superficial superior colliculus, ponb mporeinkinasuc
Dumanska H., Veselovsky N.
Hypoxia-induced modulation of glutamate release in retinocollicular synapses and the role of
PKC
Koaocosa O.B., CaBuenko K.IO., PycanoBa O.M.
OcCo0IMBOCTI MOCTYPaJIbHOTO OaJIaHCy y KBaNi(PIKOBAHUX CIIOPTCMEHIB, IO CIEIIali3yIOThCA Y
BITPUJIBHOMY CITOPTi: CIIEKTPAJILHUIA aHali3 cTabijiorpam
Kotuk O.A., Hagroka C.O., [Ipouenko K.M., KotasipoBa A.b., Mapuenko C.M.
Brus BekypoHito OpoMiry Ha BUCOKOIIPOBIIHI KaTIOHHI KaHAJH SIEPHOT MEeMOpaHH HEHpPOHIB
MYPKiHBE MO30YKa
Podhayetska Y.Y., Zhyshkevych K.O., Kolotilov S.V., Ivanytsya M.O., Doronina D.C,,
Velbovets A.R., Chunikhin O.Y., Voyteshenko I.S., Tsymbalyuk O.V.
FE304 nanoparticles as modulators of smooth muscle contractions in the stomach and aorta of
rats
Stratiichuk R., Zholos A.
Large language model-driven identification of biologically relevant protein binding pockets to
accelerate drug discovery
Iymyes /I.I., Kosocosa O.B.
INcrepesucHi eekT B MOTOPHOMY KOHTPOJIi Ha IPHUKIaAl MoayJsiii h peduiekcy M’s13iB TUTKH
JIIOAMHYU B YMOBaX PyXy HIKHBOI KiHI[IBKH

CEKIIA: «®I310JIOI'TA BICHEPAJIBHUX CUCTEM»
Beschasnyi S.P., Hasiuk O.M.
Gasotransmitters in cardioprotection
Vynohradova-Anyk O.0., Tarasova K.V., Sribna V.O., Motorna N.V., Karvatsky .M.,
Blashkiv T.V.
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Gold nanoparticles effect on ovarian follicular cells

T'onoBko M. 10., Illincka O. 1.

CoupoBUil HIKOTHH 1 OpraHi3M: akTyajdbHI MATAHHS TOCIiIKEHHS

I'omoscska 10.B., Cenua-I'neBanbka K.B., Kopkau FO.I1., CtpyTuHchka H.A.

Edexr manoposMipHOro OKcHAy TpadeHy, MOAM(]IKOBOHOTO CEIeHOM, Ha pPE3UCTEHTHICTH
MioKap/a 0 imeMigyHO-penepy3iiHOr0 MOMKOIKESHHS

I'pymixa H.I'., Konapanska O.A., IlaBnosuu C.1., Anyiii P.1.

Kopenauiiinuii aHanmiz ymkoIKeHHS JHK Ta 3aru0e’i iMyHOKOMIIETEHTHUX KJITHH B yMOBax
EKCIIEpPUMEHTAIILHOTO 3amaieHHs pi3HOTO TeHe3y

Yeliashov S.1., Philippov 1.B., Sharopov B.R., Shuba Y.M.

Functional coupling of the mechanosensitive piezol ion channel with different potassium
channels in rat bladder smooth muscle cells

Zmazhenko O. O., Makarchuk M. Yu.

Reproductive effects of type ii pyrethroids on female wistar hannover rats (based on two samples
of beta-cyfluthrin)

Kaminsky R.F.

Homocysteineation of proteins as an important mechanism of negative impact on the human
body

Kovalenko O.A., Liashchenko T.P., Makarchuk M.Yu.

Lipid composition of blood and lipid peroxidation in brain tissues of rats with different alcohol
motivation and learning ability under chronic ethanol exposure

Kovalenko S., Tsygannyk R., Dzyunik I.

Individual features of the functioning and reactivity of the cardiovascular system during passive
ortho-testing

Ko3ak B.B., FOxumenko JLI.

BmuB  ¢a3 auxanbHOTO UMKy HAa IIBHIKICHI XapaKTEPUCTHKH KPOBOTOKY Vy BEpXHIH
MTOPOKHUCTIH BEeHI 3I0POBHUX JOPOCIHX JFOEH

Juzoryo B.C., Kopaas F0.B., Koxkemsiko T.B., Ilycrosasos B.O.

JliarHOCTHYHI MOXKIIMBOCTI T€JIEMETPUYHUX CUCTEM IS OLIHKH iHIUBIAYATbHUX XapaKTEPUCTHK
(YHKIIOHAJIBHOTO CTaHy CEPIEBO CYAHMHHOI CUCTEMH

JIio M.B., Xomenko C.M.

OcoOIMBOCTI PETYISTOPHUX MEXaHI3MIB CEPLIEBOTO PUTMY Y MOJIOJIUX CIIOPTCMEHIB

Mamnzxkaii FO.A., lleiiko B.I.

BrmuB BxkuBaHHs «adnyOiHy» Ha TMOKa3HHKH KIITHHHOI JIAHKH IMYHITETY y CIHOPTCMEHIB
ITPOBUX BUJIIB CIIOPTY.

Mezhenskyi O., Philyppov .

Endothelium-independent effect of the thiazolidinediones on the rat aorta vascular tone

Coryiiko I0.P.

Bmue otpyT ramrok vipera berus berus ta vipera berus nikolskii Ha cTaH M’s30BOi TKaHUHH
nabopaTOpHUX TBAPUH B EKCIIEPUMEHTI

Cytopmin /1. O., leiiko B. 1.

BB BipycHOro rematurty C Ha  [IOKa3HWKH  IICHTPAJIbHOI TeMOAMHAMIKH — Ta
MIKpPOKPHCTANII3aLi0 CITMHA

Cytopmin /1. O., Hleiiko B. 1.

MikpokpucTaiizaiisi CIHHU: JOAATKOBHU JiarHOCTUYHWIN HEIHBa3WBHHIA 3acCi0 OI[IHKM CTaHy
3I0pPOB’ S

ranoBa JLSI., Beceabcbkmii C.II., SIlnuyk ILIL., PoxuoBa P.A., Humbéamox O.B.,
HIadoaukina B.O., Xuas B.I1.

BB MetpesiazeHOHY, CHHTE30BAaHOTO HAa OCHOBI OEH30jia3eriHy, Ha MOBEIIHKY Ta BMICT
KOBYHHX MIrMEHTIB y LIypPiB 3 NAPKIHCOHIYHUM CHHAPOMOM

HMranoBa JL.S., Beceabcbkmii C.II., SAnuyk II.I., PoxnoBa P.A., Humbamwox O.B.,
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Mockgina B.C., Xuas B.I1.

Eneprernunuii oOMiH y meYiHII IMypiB 13 MapKIHCOHIYHUM CHHIPOMOM, I1HIYKOBaHHUM
POTEHOHOM, TIPH 1Iii METaHiHia3eHOHY

Yanko R.V.

Structural changes in the connective tissue of the thyroid gland of rats after the administration of
lipopolysaccharides

CEKUIA: «KIIITUHHI MEXAHI3ZMH ®I3IOJOI'TYHUX ITPOITECIB»
AmnapieBcbka A. C., baamak L. O., I'anaiiguu O. B., Heuaii A. O., Kporos B. B., binan II.
B.

Ponp HU3XIAHUX MUTSXIB y perysisilii HEHPOHHNX MEpeX AECATOI INTACTHHKY CITUHHOTO MO3KY
€roposa O. B., Boakosa T. M., Kyauk B. b., Kopooko C. M., Yepuux A.lL., YepHincokuii
A. 0., Makcummok O. II.

BigkpuTTss Ta XapaKTepUCTHKAa TMOXiAHWX 30MIiAeMy — [O3UTUBHUX aAJIIOCTEPUYHUX
MOJIYJISITOPIB MOJICHKUX penentopiB [AMKa

Kaleinikova O.

Apoptic and non-apoptic death of epididymis sperms under the condition of oxidative stress in
vitro

Kalmukova O., Zavora A., Cherezova A., Savchuk O., Stefanenko M., Fedoriuk M.,
Nepomnyashchy V., Dzerzhynskyi M., Semenikhina M., llatovskaya D., Palygin O.
Melatonin administration modulates bmall under high fat diet-induced renal damage in wistar
rats

Klymenko M. Yu., Isaev D. S.

The antimalarial compounds quinine, quinidine, and mefloquine decrease the frequency of the
epileptiform discharges in the low calcium model of epilepsy in the rat hippocampus

Korman Sh.-A.S., Lukyantseva H.V.

Ultrastructural profile of muscle tissue adaptation to physical load under conditions of training
Ko3ak A.O.

CuHepri3M Ta aHTaroHi3M BiTaMiHiB 1 MiHEpaliB: 3HAYEHHS 1151 340POB'S

CEKIIA: «TEOPETUYHI I ITPAKTUYHI OCHOBHA JIATHOCTUKHU TA
JIKYBAHHSA MATOJIOT'TYHUX CTAHIB»

Byelinska 1., Dziubenko N., Kuznietsova H., Cherkasova A., Holik M., Kysla K., Kossova
M., Ishchuk A., Lysenko T., Lysenko V., Ryabchykov Y.
Immunomodulatory effects of ag-doped carbon dressing in accelerated wound healing after
chemically induced skin burns: a pilot study
Bychkova S.V., lvasechko I.1., Manko B.O., Bychkov M.A.,Yarema R.R.
Effect of bafilomycin al on the viability of patient-derived gastric adenocarcinoma cell
Borodin S.V., Huet A.S., Dvorshchenko K.O.
Oxidative stress and molecular markers of inflammation in osteoarthritis following SARS-CoV-
2 infection
Dvorshchenko K.O., Tugarov Yu. R.
Indices of nitrogen metabolism in the blood of combatants following musculoskeletal combat
trauma
dynko 1. O., Kopxux O. B.
HupkoBa naTosoris: crateBi 0COOIMBOCTI 3MiHHU PiBHIB KPEaTHHIHY, CEYOBUHH Ta €IEKTPOJITIB
Abommuna 0.0.
MosekynsapHi OCHOBH MOPYIICHHS CTaHY IMEYiHKY 3a (OPMYBaHHs Jernpecii
3asropoaniii M.O. 1,2 , llanenxo IL.K. 1,2 , [TopTHiuenko B.I.
OxucHoBasbHa (YHKLIS MITOXOHJIpIH MEYIHKM IIypiB IPU OMIKOBOMY YPa)X€HHI CEepelHBbOTrO
CTYIEHIO Ta KOPEKLii MEJIaTOHIHOM
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3yoko A.M., [loanasosa O.M.

EdexTuBHICTS Ta BHKJIMKH IMPOTpPaM 3amoOiraHHs BariTHOCTI IPH Tepamii i30TPETHHOTHOM:
aKTyaJIbHI acleKTH TEPaTOreHHOrO IIOTEHLIaly Ta IEPCIEKTUBH BHUKOPUCTAHHS LU(POBUX
TEXHOJIOT1H

KoBanbcbka B., Epemenko Jl., Pemetnik €.

[cuxoeMoniliHi MPOSBY SIK MEPLINI CUMIITOM THPEOIIHOI HEOoIUIa3ii: KIIiHIYHUN BUMA0K
Kozlovska M.G., Zavgorodniy M.O., Vasylenko M.I., Portnychenko A.G.

Hypoxic preconditioning changes the function of cardiomyocyte mitochondria in rats with
insulin resistance

Korytko Z., Leskiv I.

Cpap therapy as a component of comprehensive rehabilitation: effects on physical and psycho-
emotional status of patients

Kpamap C.B., JIutBunwk C.O., Hebecna 3.M.

Mopdonoriyai 3MiHKM THMYyca OiMX JTa0OpaTOPHUX UIYpPiB y PaHHI TEPMIHH MICIs 1IEMI4HOTO
VIIKOJPKEHHS MioKap/a

Lytvynenko A.P.

Gold nanoparticles cause additional increase in enterocyte death by apoptosis and autophagy
under conditions of experimental hyperglycemia

MuxeiineBa L.M., Konxomiiiuyk C.I'., Cipomtanenko T.I., Kosomiituyk T.B., Ky3Heunos
ML.K., Cropo:xxyk H.B.

[locTTpaBMaTHyHM CTPECOBHIA PO3JTan SIK TPUTEP MOPYIISHHS CEPIEBO CYAWHHUX (YHKINH y
IIypiB

Henuyk F0O.M., HIBeus 10.B., Huprok O.l., Heiicaep FO.B., Kopaabuyk O.l., Koporkuii
O.I'., Maauii B.B., JIazapeBa O.b., Koouasak H.M.

ITy4yHunit iHTENEKT B NiarHOCTHIII IyKPOBOTO AiabeTy 3-ro THITY

Ipniimak B.B., Ilognanosa O.M.

Tpom603 rrOOKHX BEH HIKHBOI KiHIIIBKH: OCOOJMBOCTI mepediry, crparerii TepaneBTHIHOTO
Ta XipypriuHoro JiKyBaHHS Ta BapiaHTH mepediry XBopoou

Rozumna N.M., Hanzha V.V., Lukyanets O.O.

Effect of roscovitine, a selective cdk5 inhibitor, on the viability of rat hippocampal neuron
cultures

Ceprees €.B., [lonnanosa O.M.

OdTranbmopo3atiea K TPHUKIAL HEOOXITHOCTI MDKIUCIUIUIIHAPHOTO WIiAXOAYy B CydYacHid
KIIIHIYHIA TPaKTHII

Cemeniok H.C.

CranpapTu3alis aHali3y JaHUX M'SI30BOT BTOMH 3 BUKOPUCTAHHSM JIHIHHUX 3MIIIaHUX MOJIEJIeH
Sokolik V. V., Levicheva N. V., Berchenko O. G.

Therapeutic effect of antagomir-137 in alcohol dependence on bdnf levels and working memory
in rats

Sribna V. O., Lytvynenko A. P., Kaleynikova O. M., Voznesenska T. Y., Blashkiv T. V.
Effect of streptozotocin and kidney antigen suspension administration on ovarian reserve
Temuenko LIIL., Lnoxa JI.M.

BB enekrpomarHiTHOro BumpomiHtoBanHa mnpuiagom «PARKES-L» na kopekuito
(YHKLI0OHAJIBHOTO CTaHy JIOAWHY MIPH NOpYyIIEH] PyHKIIH OpOHXO-TIEreHeBOi CUCTEMHU
Hlanouxka T. B., ApanacreBa K. C., Cyaaea O. M., Koounsak H. M., @ananeea T. M.
MosekynsapHO-TeHeTHIHE PO LTIOBAHHS aJICHOKAPIIMHOMH IIITYHKA

CEKIIA: <HEPBOBO-I'YMOPAJIBHA PEI'YJISIIISA ITPOLECIB TPABJIEHH S»
Kupuuex II. B.
Edextu BrummBy KodeiHy Ha MEPUCTANBTUKY TOBCTOI KHIITKA
Yasinskyi Y., Piven A.
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Tissue-specific regulatory variants in the human colon and proxy colocalization with IBS GWAS

CEKIIISA: «BUKJTAJTAHHSA ®I310JIOTTT Y 3AKJIAJIAX 3ATAJIBHOI CEPETHBOI
OCBITU TA BUIIIUX HABYAJIBHUX 3AKJTAJAX»

Amutpoua O.P.
BukopucTtanHsi Kelc-TeXHOJOTIH y ¢opMyBaHHI 340pOB’A30€peKyBalIbHOI KOMIETEHTHOCTI
MalOyTHIX yYUTEIiB: OI[iHKA 3a/I0BOJICHOCTI 3700yBaYiB OCBITH
Yevpak N., Revko S., Kazmirchuk O., Kachynska T., Kuznietsov I.
Effective connectivity during spatial visual attention task: multistage erp study
Yevpak N., Tychkivska O.
From Ukrainian physiology to U.S. clinical practice: a model for neurodiagnostic education
Zhydenko A.O., Papernyk V.V.
Integration of physiological disciplines in the training of physical education specialists:
informational and practical aspect
KpaBuenko B.I.
BrpoBajkeHHsT MIKpOHaBYaHHS y BHKIaaaHHs ¢isioyorii y 3akiagax BHUIIOI OCBITH:
HEHPOKOTHITUBHI MiICTaBU Ta OpraHi3alfiiiHa JouiIbHICTh
Reshetnik Y., Latyshenko L., Osypchuk N.
Experience in creating a modern educational and scientific space at the Ukrainian Physics and
Mathematics Lyceum of Taras Shevchenko National University of Kyiv with the assistance of
the company "Biopharma Plasma"
Acnorop C.C., Ceepunocbka O.B.
Buxuraganss muctumiie y HanpsMKy ¢izionorii y JIHImpoBCEKOMY HaIliOHaTbHOMY YHIBEPCHUTETI
imeni Omnecst ['oruapa

Serhii Tukaiev, Dmytro Harmatiuk, Anton Popov, Jodo Miguel Alvez Ferreira, Semen
Mushta, Borys Palamar, Igor Zyma, Mykola Makarchuk

Functional connectivity alterations linked to the severity of the anxiety-tension stage in
emotional burnout

Martyniuk V.S., Aslamova L.I., Andrushko L.M., Zabolotny M.A., Tsesler Yu.V.
Accelerated hemoglobin denaturation in pre-irradiated physiological solutions

Hacrenko €.A., Pynnikos €.I'., Humbamok O.A.

CyuacHi TIOTJISIM Ha MOJICITFOBaHHS KPOBOOOITY JIFOAMHU
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