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Pedepar:

1. Po3po6ka Ta BUKOPUCTAHHS aBTOMATU30BaHOI CUCTEMU [J11 JOCJIiIKEHHS YMOBHOTO XapyOBOro pedJekcy Ta
BILJIMBY (papMaKoJIOTiYHUX areHTiB Ha IIOBEiHKOBI peakuii mypiB. — KBanidikaniiiHa HaykoBa npals Ha IpaBax
pykomnucy. Jlucepranisg nprucBsiYeHa CTBOPEHHIO Ta 3aCTOCYBAHHIO aBTOMAaTU30BAHOI CUCTEMMU [JI1 HOCIIIIKEHHS
[IOBEJiHKOBUX PEaKLiii Ta BIINBY (PaPMaKOJIOTIYHUX areHTiB y IypiB pi3HUX BikoBuX rpyil. [loripmenHs QyHKIiN
MO3KY Y CTapUX LIypiB MOXe CJIyTYBaTH MOJEJUIIO BiKOBMX KOTHITMBHUX ITOPYIIEHD Yy JIIOJAVHU. BUKOPUCTOBYBaBCs
YMOBHUI XapuoBUil pedJieKc OJ1s1 OLiHKY BUIIOi HEPBOBOI AisI/IbHOCTI: €KCIIPECiIo Ta CTiMKiCTh YMOBHO-
pediekTopHOi peakuii, WBUAKICTS ii peanisauii. 3acTocoBaHi npenapary (MEMaHTUH Ta aBaHIAMeT) IOKPAIyBajl

rlapaMeTpy HEPBOBOI JisIJIbHOCTI, 1110 pOOKTh BHECOK Y PO3POOKY METO/IB JIiKyBaHHSI HElIpolereHepaTuBHUX



3axBOPIOBaHb. CUCTEMA BKJIIOYA€E €JIEKTPOHHY YaCTHUHY Ta IPOrpaMHe 3a0€3M1e4YeHHs 1711 MiKDOKOHTPOJIepa
roJIiBHUIIi, KOMITIOTEPA Ta BifleOpeeCcTpallii MOBEeIiHKOBUX PEaKIIili. fi arpobariis mokasana e(peKTUBHICTb B
aBTOMAaTM30BaHIN KiJIbKiCHI OLiHLIi peakuiil mypiB. YacoBi napamMmeTpu yMOBHOTO pedJieKCcy CIyryIOTh MIPSIMOIO
OLIiHKOIO Nam’siTi. YacoBi MOKa3HMUKY BiloOGpakaloTh MIBUJIKICTh BUKOHAHHS pedJIeKCy Ta CTIMKICTb peakiii y mam’sari
TBapUHMU. 3061/IbIIE€HHS Yacy peakiii MoKe CBiIYUTH IIPO MOTipIIEHHs am’siTi, @ CKOPOU€HHS — IPO ii MOJIiNIIeHHS.
Anaii3 yacoBUX IIapaMeTpiB YMOBHOTO pedeKCy [103BOJIsI€ OLiHUTY QYHKIIiI0 naM’siTi. BuByaioun 3MiHM YacoBUX
napaMeTpiB pedJieKcy Iif BIIJIMBOM areHTiB, MOXKHA OLIiHIOBATH iX BIVIUB Ha IaM’sITh Ta ii IOPYIIEHHS, 110 BaXXJINBO
17151 JTIKyBaHHSI HEMPOJereHepaTMBHYX 3aXBOPIOBaHb, TAKUX SIK XBOpo6a Asburerimepa (XA). EkcnepuMenTu
IIPOBOJMJIACH HA CTApMX i MOsI0aMX mypax. CTapi TBAPUHM BiTBOPIOIOTh CUMIITOMU HEPBOBUX 3aXBOPIOBAHb!
NOTipLIEHHS [1aM’sTi, IOPYIIEeHHs KOTHITUBHUX QYHKIiM Ta 3MiHM MOTOPHUX peakuiil. Llel nigxiz 1o3Bosisie
IOCHiIXYBaTy €(pPEeKTUBHICTb 6i0JI0rYHO-aKTUBHUX PEYOBUH Yy BiTHOBJIEHH] (PYHKLIN MO3KY B YMOBAaX, HAOIVDKEHUX
[IO KJIIHIYHOI cuTyauii. Pe3ysibTaTy BaXKJIMBI 1715 JIIKYBaHHS JE€MEHLIN Ta HEMPOIEereHePaTUBHUX 3aXBOPIOBAHb.
OCHOBHI pe3yJbTaTy N0Ka3aJy, o po3pobiieHa CUCTeMa 403BOJIMIIAa OTPUMATH YMCIIOBI TapAMETPHU OLiHKU
Xap4yoBOr'0 YMOBHOTrO pedJieKcy Y IypiB, [0 CIIpUsie PO3YMiHHIO iXHbOI IOBeIiHKU. JJOCiIKEHHS BIIJINBY BKa3aHUX
(papMaKoJIOTiYHMX areHTiB Ha pe@JIeKC Ta OBEiHKOBI peakliii mypiB Pi3HOTO BiKy [OKa3aju, o MeMaHTUH (MEM)
3HAYHO 301/IbIIMB YCHIIIHICTb YMOBHOTO pedJieKCy Y CTapux L1ypiB IO PiBHSA MOJIOIHUX, 1[0 MOXKHA OLIiHWUTH SIK
noKpalleHHs nam’sti. [losinineHHs aHaJIiTUYHOI Ta CMHTETUYHOI aKTUBHOCTI CTapuX LypiB Micis npuiiManus MEM
MOXe OyTH MOB'SI3aHe 3 KOPTUKO-TiMOKaMIIaJIbLHUMU LIJIIXaMU, 3aly4eHMMHN Y GOPMYBaHHs nam’sTi. Jpyra yacTuHa
pob6otu pocuimkysana BiuiuB MEM Ha MOTOpHI peakuii y mypiB pi3HOro BiKy Ta peaxiiii akTUBHOTO i TaCUBHOTO
yHUKHEHHS. MEM NO3UTHUBHO BIJIMBA€ HA MOTOPHY aKTUBHICTb Ta MTOKPAIy€e Xap4yOBi 11 HaBYaJIbHi peaxliii Iypis.
Bin 3HM3UB yac 3aTPUMKM KPOKY BHU3 3 IIJIaTQOPMH, 3pOOUBIIY IypiB 6inbm pimrydynmu. MEM 3MmeHIInB
rinepeMoLifHICTb, 0 IPU3BOAUTH 10 IOMUJIOK Y T€CTi IACUBHOTO YHUKHEHHSI. Lle He noripmusio nam’sts. MEM
TaKOX MiJBUIINB JJOKOMOTOPHY aKTUBHICTb, BUKJINKABIIU 3MiHU y NTOBEiHIi IYPiB y TECTi NAaCUBHOTO YHUKHEHHS,
HOPMaJi3ylouu eMOlliliHy Ta 3061/b1IyI0uM MOTOPHY 30yIJ/IMBiCTb. HacoBi napaMeTpy YMOBHOrO pedJieKkcy, BUMipsHi
3a JOIIOMOT00 PO3p06JIEHOr0 IPUCTPOIO, IOKa3asy, o MEM BIJIMHYB Ha yCHILIHICTb OTPUMAaHHS DXi Ta KiJIbKiCTh
CIpo6 OTpUMATH DKy MiXK 3ByKOBUMMU CUTHasIaMU. BiH 361/1bIIMB yCHIIIHICTh Ta 3MEHUINB KiJIbKiCTb cipo6. MEM He
BIUJIMHYB Ha JIaATEHTHUH Nepiof Ta yac nepebyBaHHS Jlally y BiKHi rofiBHUL. YacoBi XxapaKTepUCTUKU
CEHCOMOTOPHUX BifiTIOBifell € iHpopMaTUBHUMU NNOKa3HUKaMu ¢yHKIioHanbHOro crany [JHC ta MoXyTh 6yTH
BMKOPHCTaHi [1J1s1 OL[iHKM CTaHy MO3KOBOI [isJIbHOCTI 260 (papMaKoJIOTiYHUX BIIJIMBIB Ha ii ¢pyHKUii. 3rigHo 3
JliTepaTypHUMU JAHVUMU, IIOPYLIEHHS MeTabo0J1i3My IJTI0K031 260 iHCYIIHOPE3UCTEHTHICTb IIPU [1iabeTi MOXKyTb
BIIJIMBAaTH Ha PO3BUTOK HelpoJiereHepaTuBHUX XBOPOO, TakuX sIK XA. AHoMalii y MeTabos1i3Mi IJ1I0K03U Ta piBHI
iHCYyJIiHY MO>XYTb BILJIMBAaTH Ha (PYHKLIIOHYBaHHS MO3KY Ta CIIPUSITH PO3BUTKY NIATOJIOTIYHUX IIPOLIECIB, XapaKTEPHUX
n7ia XA. Lle mae mipcTaBy 4J1s BUBYEHHS IIPENapaTiB Ta CTPATETIi JIiIKyBaHHS, CIIPDAMOBAaHUX Ha ITOKPAILEHHS
00pOOKY IJIIOKO3U Ta PiBHS iHCYJiHY Y MO3KYy. [lucepTalis JocipKyBaa BILJIUB aBaHaMeTy Ha YMOBHUU XapyoBUi
pedekc y mypiB, 30CEpeUBIIN YBary Ha B3a€MO3B 130K IIpenapaTy Ta KOTHITUBHUX (PYHKLIIN y CTApUX TBapHUH.
ABaHzameT — KOMOIHOBaHUM NIPENapar, o MiCTUTb MET(OPMIH Ta PO3UIJIITa30H. MeT(OPMiH 3MeHIye PiBEHDb
LIYKPY Y KPOBi, 2 pO3UTJIiTa30H MiABUILY€E YyTIUBICTh TKAHWH [0 iHCYJIiHYy. ABaHAAMeT CIIPHsi€ 361IbLIIeHHIO
MOTOPHOI aKTMBHOCTI Ta YCIIilIHOCTi BUKOHAHHS YMOBHUX pedJIeKCiB y CTapuX 1ypiB, 1[0 MOKE MaTH 3HaY€HHS JJ1s1
JIIKyBaHHS HEVPOJETeHEPATUBHYX 3aXBOPIOBaHb. Lli fOCIiIKeHHS BaXKJIUBI 711 PO3BUTKY METOLIB OLIIHKYM
IIOBEIiHKOBUX PEaKLIill TBAPUH Ta MOXKJIMBOCTEN (PapMaKOJIOTiYHOTO BIUIMBY Ha Lii peaklii y KOHTEKCTi
[IaTOJIOTIYHUX CTaHiB, 30Kpema XA. Pe3ynbTaTyl BiZlKpUBalOTh HOBi II€PCIIEKTUBY /1J1S1 PO3POOKU METO/IiB JIiKyBaHHS

HCI/“IpOILeI‘eHepaTI/IBHI/IX 3aXBOPIOBAHb.

2. This dissertation focuses on creating and applying an automated system for studying behavioral reactions and
the effects of pharmacological agents (Memantine and Avandamet) in rats of different ages. The deterioration of
brain functions in old rats can model age-related cognitive impairments in humans. A conditional food reflex (CFR)
was used to assess higher nervous activity: expression and stability of the conditional reflex response, and the
speed of its execution. The applied agents improved nervous activity parameters, contributing to developing
methods for treating neurodegenerative diseases. The system includes an electronic component and software for



the microcontroller feeder, computer, and video recording of behavioral reactions. Its testing showed
effectiveness in automated quantitative assessment of rat reactions. Temporal parameters (TP) of the conditional
reflex serve as a direct measure of memory. TP reflect the speed of reflex execution and the stability of the
reaction in the animal's memory. Increased reaction time may indicate memory deterioration, while reduction may
indicate improvement. Analyzing the TP allows for the assessment of memory function. Studying changes in these
parameters under the influence of agents helps evaluate their effect on memory and its impairments, which is
important for treating neurodegenerative diseases such as Alzheimer's disease (AD). Experiments were conducted
on old and young rats. Old animals reproduce symptoms of nervous diseases: memory deterioration, cognitive
impairments, and changes in motor reactions. This approach allows for studying the effectiveness of biologically
active substances in restoring brain functions under conditions close to clinical situations. The results are
important for treating dementia and neurodegenerative diseases. The main results showed that the developed
system allowed for obtaining numerical parameters for assessing the food conditional reflex in rats, aiding in
understanding their behavior. Studies on the impact of the pharmacological agents on reflex and behavioral
reactions of rats of different ages showed that memantine (MEM) significantly increased the success of the
conditional reflex in old rats to the level of young ones, indicating memory improvement. Improvement in the
analytical and synthetic activity of old rats after MEM administration may be associated with the potentiation of
cortico-hippocampal pathways involved in memory formation. The second part of the work studied the effect of
MEM on motor reactions in rats of different ages and active and passive avoidance reactions. MEM positively
affects motor activity and improves feeding and learning reactions in rats. It reduced the delay time of stepping
down from the platform, making rats more decisive. MEM reduced hyper-emotionality, leading to fewer errors in
the passive avoidance test, without impairing memory. MEM also increased locomotor activity, causing behavioral
changes in the passive avoidance test, normalizing emotional and increasing motor excitability. TP of the
conditional reflex, measured using the developed device, showed that MEM affected the success of food retrieval
and the number of attempts to retrieve food between sound signals. It increased success and reduced the number
of attempts. MEM did not affect the latent period or the time the paw stayed in the feeder window. TP of
sensorimotor responses are informative indicators of CNS functional state and can be used to assess brain activity
or pharmacological impacts on its functions. According to the literature, glucose metabolism disorders or insulin
resistance in diabetes can influence the development of neurodegenerative diseases like AD. Abnormalities in
glucose metabolism and insulin levels can directly affect brain function and contribute to the development of
pathological processes characteristic of AD. This provides a basis for studying drugs and treatment strategies to
improve glucose processing and insulin levels in the brain to reduce the risk or slow the progression of
neurodegenerative diseases. The dissertation also studied the effect of Avandamet (AVD) on the CFR in rats,
focusing on the relationship between the drug and cognitive functions in old animals. AVD is a combined drug
containing metformin and rosiglitazone. Metformin reduces blood sugar levels, while rosiglitazone increases tissue
sensitivity to insulin. AVD increases motor activity and the success of conditional reflex execution in old rats,
which may be significant for treating neuronal diseases. These studies are important for developing methods for
assessing animal behavioral reactions and the possibilities of pharmacological influence on these reactions in the
context of pathological conditions, particularly AD.
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