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Jucepralliss TOpHCBAYEHA JOCTIDKEHHAM XBOpoOM AdmblreiiMepa (XA), sika
CTa€ BCe OUIBLIOI NPOOIEMOI0 CydyacHOI MEAMIIMHUA 1 CYCIHUIBCTBA B IIJIOMY.
[TigBumeHnii iHTEpeC M0 1€l TeMU MOSICHIOETbCS HE JIUIE 3POCTAHHAM KUTBKOCTI
naiiedTiB 3 XA, a ¥ MOrMOJEHHM PpO3yMIHHSIM MEXaHI3MIB PO3BUTKY IIbOTO
HEWpOAETeHEPATUBHOIO 3aXBOproBaHHs. JlucepTaliiiHa podOTa CTAaHOBUTH 3HAYHUI
BHECOK y HAyKOBE JOCIIKEHHsI XBopoou Aubireitmepa (XA) Ta po3poOKy HOBHX
METO/IIB BUBUCHHS Ta MOXKJIMBOTO JIKYBaHHS 1 JIATHOCTUKH I[LOTO 3aXBOPIOBAHHS.

JlocnipkeHHsT 30Cepe/KeHe Ha po3poOii Ta ampoOailii aBTOMAaTH30BaHOI
CUCTEMHU JUIsl peecTpallii MOBEIIHKOBUX PEaKIliil NIypiB, CIPSMOBAHOI Ha OI[IHKY
YMOBHOTO pedJiekcy Ta BIUIMBY (hapMaKoJOTIYHUX areHTIB Ha Il peakiii. Cuctema
BKJIIOYA€E TMpoTrpaMHe 3a0e3MedeHHs JJII MIKPOKOHTpOJIEpa TOJIBHMII, MPOTpaMHE
3a0€e3MeUeHHs I KOMIT I0Tepa, a TAKOX MOKJIUBICTh BIJICOPEECTPallii MOBEIIHKOBUX
peakiiii mypiB. Peectpariisi yMOBHOPE(IEKTOPHOI AiSUIBHOCTI Ta BiJIeOpeeCTpallis
MOBEAIHKOBUX PEAKI[H MMiJl 4ac MIKCTUMYJIbHUX TMEPIOJIB € BaXKIMBOIO CKJIaJI0BOIO
po3pobiieHOi cuctemMu. AmpoOarliss CUCTeMHM TOoKazaja il Tmpalre3laTHICTh Ta
e()eKTUBHICTh BUKOPUCTAHHS B aBTOMATHU30BaHIM KUIbKICHIM OIIHIIl MOBEAIHKOBHUX
peaxuiii mrypis. YacoBi nmapaMeTpy yMOBHOTO pe(IIeKCy MOXKYTh CIyTyBaTh MPSIMOIO
OLIIHKOIO MaM'siTl. Y KOHTEKCTI €KCIEPUMEHTY, JIe AOCTIIKYIOThCS peaKIlii IypiB Ha
YMOBHHMI pedieKC, 4YacoBl TOKa3HUKH BiAOOpa)kal0Th HE JIMIIE IIBUJKICTh
BUKOHAHHS peduiekcy, a W CTIMKICTh Ili€l peakuli y mam'sti TBapunu. Hampukian,
30UTBLIEHHS! TPUBAJIOCTI Yacy peakili MOXe CBIIYUTH MPO MOTIpIICHHS mam'sTi abo
3aTPUMKH B TiepepoOIll iHpopMmaiiii. 3 1HIIOTO 00Ky, CKOPOUCHHS Yacy peakilii Moxe
IHAMKYBaTH TIOJINIIEHHS mam'saTi a00 TIABHMINEHHS IIBHUJIKOCTI TEPEpOOKH
iHdopmarii. TakumM YWHOM, aHajmi3 YacOBHX MapaMeTPiB YMOBHOTO pedIieKcy
J03BOJISIE OTPUMATH TPSIMY OIHKY (YHKINT mam'sti TBapuHu. ToMy, BUBYAIOUH
3MIHM 4YacOBUX MapaMmeTpiB pediekcy Mij BIUIMBOM O10J0T1YHO-aKTUBHUX areHTIB,
MO>XHAa BUBYATH 1X €(DEKTHUBHICTHh BIUIMBY HA MaM'dTh 1 1 MOPYIIEHHSA, SKI MOXYTh
CIOCTEpIraTUCs MPU HEHPOJEreHepPaTUBHUX 3aXBOPIOBAHHAX. AHANI3 3MiH Y YaCOBHUX
MOKa3HUKax peQuieKCcy MiJi BIUIMBOM pPI3HUX (DApMaKoJIOTIYHUX 3ac001B JO3BOJISIE
OI[IHUTU IXHIO 3/IaTHICTh BIUIMBATH HA MPOILIECH MaM'siTli Ta KOTHITUBHI (DYHKI]
opranizmy. lle mMae BaxauBe 3HAUCHHS ISl PO3POOKM Ta BIAOCKOHAJICHHS METO/IIB
JIKyBaHHsS HEHPOJCTCHEPATUBHUX 3aXBOPIOBAaHb, TAKMX SK XBOopoOa AiblreiimMepa,
Je TOPYLIEHHA NaM'ATi € OJHUM 3 OCHOBHHMX CHUMNOTOMIB. PO3yMiHHSI BIUIMBY
010JI0TIYHO-aKTUBHUX areHTIB HA YaCOBI MapaMeTpu peduieKCy M0ToMarae€ BUSBIISITH
MOTEHI[ITHO e(EeKTUBHI Tpenapatd Ta PO3poOJATH HOBI METOIW JIIKYyBaHHS IS
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MOKpAIIEHHS] ~ KOTHITUBHUX  (YHKIIM y XBOpUX Ha HelpoaereHepaTuBHI
3aXBOPIOBAHHS.

Y npoBeeHHX EeKCIepUMEHTax MJii MOJETIOBaHHA XBOpoOU AJbIrerimMepa
BUKOPHCTOBYBAJINUCA CTapl TBapuHHU. BHUKOpHUCTaHHS CTapux TBapHH Yy MOJEISIX
HeHpoJIereHEpaTUBHUX 3aXBOPIOBaHb, TAKUX SIK XBOpoOa AJbIreiiMepa, Mae BEITUKE
3HAYCHHS, OCKUIBKH CTapiCTh € OJHUM 13 TOJIOBHUX (PAKTOPIB PUBHKY ISl PO3BUTKY
[IUX 3aXBOpIOBaHb y Jrojed. CTapi TBApUHU BIATBOPIOIOTH MATOJIOTIYHI MPOLIECH, SIKI
CIIOCTEPIraloThCcsl B XPOHIYHUX HEUpPOJETeHEPATUBHUX 3aXBOPIOBAHHSIX, TAKUX SIK
MOTIPIICHHS TIaM'sITi, MOPYIIEHHS KOTHITUBHMX (YHKIIM Ta 3MIHH B MOTOPHHUX
peakiiax. Takul MiAXIT J03BOJIAE  JOCHIIKYBaTH e(PEKTUBHICTh O10JI0T1YHO-
AKTUBHUX PEYOBHH y BIAHOBIEHHI (PYHKIII MO3KY Ta MOKpAIICHHI KOTHITUBHHX
MOKa3HMWKIB B YMOBax, IO MaKCHUMaJbHO HAOMMKEHI A0 KIIHIYHOI CHTYyalii.
Pe3ynbprati Takux EKCIEPUMEHTIB MalOTh BaXKIMBE 3HAUEHHS IJIsI PO3POOKH Ta
BJIOCKOHAJIEHHSI ~ METOJIB  JIIKyBaHHS XBOpoOM  AublreiiMepa Ta  IHIIUX
HEHpOJETEHEPAaTUBHUX  3axBopioBaHb.  OCHOBHI  pe3yJabTaTH  JOCIIHKECHb
JEMOHCTPYIOTh, IO PO3pOOJIeHa crcTeMa JO03BOJIMIA OTPUMATH YHCIIOBI MapaMeTpu
OLIIHKM XapyoOBOI'O0 YMOBHOTO pe(JeKcy LIypiB, 110 CTAHOBUTh Ba)XKJIMBUII BHECOK Y
pPO3yMiHHS iXHBOI MOBEIIHKM Ta peakiliii Ha pi3HI CTUMyJIH. [{OCHiKEHO BIUIMB
MEMAaHTHHY Ha MOTOPHI MOBEIIHKOBI SIBUIIIA Y IIYPiB Pi3HOTO BIKY, a TAKOX PeaKilii
AKTUBHOTO Ta MACHMBHOTO YHHMKHEHHS II1J] BIUIUBOM JaHOTO (apMaKoJIOrT4HOIO
areHra. BusiBieHo, 1110 MEMaHTUH Ma€ MO3UTUBHUN €(pEKT Ha MOTOPHY aKTHUBHICTh
IIYpiB Ta MOE MOKPAIyBaTH iXHI XapyoBi Ta HaBUaJIbHI peakiiii. Takox po3riasHyTi
edeKTH BIUIMBY MEMAHTHHY Ha PI3HOMAHITHI aCNEKTH MOBEAIHKY IIypiB Yy Billl Ta 3a
YMOB HaBYaHHS, 110 € BAKIUBUMH I PO3YMIHHS HOTO MOXKJIMBOTO 3aCTOCYBAHHS y
KJIIHIYHINA MPAKTHULIL.

VY nedkux HayKOBUX AOCHIDKEHHSX 1 JITEpaTypl 3a3HAYaeThCs, L0 XBOpoOa
Aunblreiimepa Moxke po3risiaatucs sk "'miadet Mo3ky" abo "miabeT TpeThoro tumy'.
[e o3Hauae, 1110 NOPYIIEHHS 0OPOOKH ITIOKO3H a00 1HCYJIHOPE3UCTEHTHICTh MOXKYTh
BIUIMBATH Ha PO3BUTOK IIi€i HeEHpoaereHepaTuBHOI XBOpoOHW. I[HImmME cioBamu,
aHoMmalii, Kl CHOCTEpIraloThbCcsi B META0OJI3M1 TJIOKO3W Ta pPIBHI I1HCYJIHY B
Oprati3mi, MOXyTh MaTH NPSAMHI BIUIUB Ha (YHKIIOHYBAaHHS MO3KY Ta CIPHUATU
PO3BUTKY MATOJOTIYHUX MPOIECIB, XapaKTepHUX Jisi XBopoOu Anbireitmepa. Lle nae
MIJICTaBA JUIs BUBUCHHS TMperapaTiB Ta CTpaTeriil JIKyBaHHS, CHPSIMOBAaHUX Ha
MOKpalieHHs: oOpoOKH TIIFOKO3U Ta PIBHs 1HCYJIHY B MO3KY 3 METOH 3MEHIIICHHS
pU3UKY a00 CIOBUIBHEHHS MPOTpecy XBopoOu AmbIreiimepa.

Tomy, B qucepraiiii 0ysi0 JOCTIIKEHO TaKOXK BIUTUB MperapaTy aBaHIaMeTy Ha
YMOBHHMM XapuoBuUM peduiekc y IIypiB, 30Kpema, 30CEpPEeIKEHO yBary Ha
B3a€MO3B’3Ky MDK IIUM TIperaparoM Ta PO3BUTKOM XBOpoOW AdbIreimMepa.
ABaHmameT - 1€ KOMOIHOBaHMI mpemnapar, SKUH MICTUTh Bl J1I04l PEYOBHHH:
MeThOpMIH Ta po3uriiTazoH. MeThopMmiH BIIHOCUTHCA IO TPYIU MpEnapartiB, sKi
3aCTOCOBYIOTHCS JUISl JIIKYBaHHS I[yKpPOBOTO Jia0eTy TUNy 2, 3MEHUIYIOYHM PIBEHb
IYKPY B KpoOBi. PO3WINITa30H € JIKapChbKUM 3aco00M, IO HAJNEXKUTh N0 Kjacy
T1a30J11IIH/I0HIB, 1 BUKOPUCTOBYETHCS JIJIsi 3HIDKCHHS PIBHS I[yKPY B KPOBI IUIIXOM
OiABUIICHHA YYyTJIMBOCTI TKaHUH [0 1HCYJiHy. KomOiHOBaHuMi mpuiioM 1uXx
mpernapariB MOXKe CIPHUSATH KPaIoMy KOHTPOJIIO PIBHS IIYKPY B KpPOBI y MAIlIEHTIB 3



IyKpOBUM JiabeToM Tumy 2. VY BHILIE3raJaHOMy KOHTEKCTI, 3aCTOCYBaHHS
aBaHJaMEeTy JOCTIKYyBaJIOCS 3 METOI0 BUBUEHHS MOTO BIUIMBY Ha MaM'ATh Ta 1HIII
KOTHITHBHI (PYHKIII{ B €eKCTIEPUMEHTAIBHUX MOJIENIAX XBOPOOH Asblreiimepa.

AmnHauni3 mokaszas, 110 aBaHAAMET CIpHsi€ 301TBIICHHIO MOTOPHOI aKTUBHOCTI Ta
YCHIIIHOCTI BUKOHAHHS YMOBHHX pedJeKCiB y IIypiB, IO MOXE MaTH BaKJIMBE
3HAYEHHs JUIS MOJAJIBLIINX JOCIIKEHb y Tally3l JIIKyBaHHsS HEWpOJereHepaTUBHUX
3axBoproBaHb. OTke, 11 JOCIIUKEHHS MaroTh BEIMKE 3HAUEHHS JUIsl PO3BUTKY
METOJ[IB OIIIHKA TOBEAIHKOBUX pEaKIiii TBapWH, a TaKoX JJid BHUBUYCHHS
MOXJIMBOCTEH (hapMakoJIOTIYHOTO BIUIMBY Ha Il peakiii y KOHTEKCTI PI3HUX
MaToJIOTIYHUX CTaHIB, 30KpeMa XBOpoOu AbIreiimepa.

B uninomy, pe3ynbTatu JOCHIIKEHHS BIIKPUBAaIOTh HOBI TMEPCIEKTHBH IS
MOJajbIIoOl PO3POOKH METOMIB JIIKYBaHHS Ta JIarHOCTUKUA XBOpoOW AJbIrermMepa.
BoHu miKpecioTh BaXKIWBICTh MOJANBIIMX HAyKOBUX 3YCWJIb y Wil o0jacTi i
HAaroJoIyl0Th Ha HEOOXIAHOCTI MONIYKY HOBUX TEpAaNeBTUYHUX MIAXOMIB IS
O0pOTHOU 3 1I€I0 HEUPOJAETEeHEPATUBHOIO XBOPOOOIO.

Gorbachenko V.A. Development and use of an automated system for studying
conditioned food reflex and investigating the influence of pharmacological agents on
the behavioral reactions of rats - Manuscript. Dissertation for the degree of Doctor of
Philosophy in Biology and Biochemistry. Bogomolets Institute of Physiology,
National Academy of Sciences of Ukraine, Kyiv, 2024. The dissertation is devoted to
the study of Alzheimer's disease (XA), which is becoming an increasingly significant
problem in modern medicine and society as a whole. The increased interest in this
topic 1s explained not only by the growing number of XA patients but also by a
deepened understanding of the mechanisms underlying the development of this
neurodegenerative disease. The dissertation represents a significant contribution to
the scientific research of Alzheimer's disease (XA) and the development of new
methods for studying and potential treatment and diagnosis of this condition.

The research focuses on the development and testing of an automated system
for recording the behavioral reactions of rats aimed at assessing conditioned reflex
and the influence of pharmacological agents on these reactions. The system includes
software for the feeder microcontroller, computer software, and the ability to video
record the behavioral reactions of rats. Registration of conditioned reflex activity and
video recording of behavioral reactions during interstimulus periods are important
components of the developed system. The system's validation demonstrated its
functionality and effectiveness in the automated quantitative assessment of rat
behavioral reactions.

The temporal parameters of the conditioned reflex can serve as a direct
assessment of memory. In the context of an experiment where rat reactions to a
conditioned reflex are studied, temporal indicators reflect not only the speed of reflex
execution but also the stability of this reaction in the animal's memory. For example,
an increase in the reaction time may indicate impaired memory or delays in
information processing. On the other hand, a decrease in reaction time may indicate
improved memory or increased information processing speed. Thus, analyzing the
temporal parameters of the conditioned reflex allows for a direct assessment of the
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animal's memory function. Therefore, by studying changes in the temporal
parameters of the reflex under the influence of biologically active agents, their
effectiveness in influencing memory and its impairments, which may be observed in
neurodegenerative diseases, can be investigated.

Analyzing changes in temporal reflex parameters under the influence of various
pharmacological agents allows for an assessment of their ability to affect memory
processes and cognitive functions in the body. This is crucial for the development and
improvement of treatment methods for neurodegenerative diseases, such as
Alzheimer's disease, where memory impairment is one of the main symptoms.
Understanding the impact of biologically active agents on reflex temporal parameters
helps identify potentially effective drugs and develop new treatment methods to
improve cognitive functions in patients with neurodegenerative diseases.

In experiments aimed at modeling Alzheimer's disease, old animals were used.
The use of aged animals in models of neurodegenerative diseases, such as
Alzheimer's disease, 1s of great significance, as aging is one of the main risk factors
for the development of these diseases in humans. Aged animals reproduce
pathological processes observed in chronic neurodegenerative diseases, such as
memory impairment, cognitive dysfunction, and changes in motor reactions. This
approach allows for studying the effectiveness of biologically active substances in
restoring brain function and improving cognitive performance under conditions that
closely resemble the clinical situation. The results of such experiments are of
paramount importance for the development and improvement of treatment methods
for Alzheimer's disease and other neurodegenerative disorders.

The main results of the research demonstrate that the developed system allowed
obtaining numerical parameters for assessing the food conditioned reflex of rats,
which constitutes an important contribution to understanding their behavior and
reactions to various stimuli. The impact of memantine on motor behavioral
phenomena in rats of different ages was investigated, as well as active and passive
avoidance reactions under the influence of this pharmacological agent. It was found
that memantine has a positive effect on the motor activity of rats and can improve
their feeding and learning reactions. Also discussed are the effects of memantine on
various aspects of rat behavior at different ages and under learning conditions, which
are important for understanding its potential application in clinical practice.

Some scientific studies and literature suggest that Alzheimer's disease can be
considered as "brain diabetes" or "type 3 diabetes." This means that abnormalities in
glucose processing or insulin resistance may affect the development of this
neurodegenerative disease. In other words, anomalies observed in glucose
metabolism and insulin levels in the body may directly influence brain function and
contribute to the development of pathological processes characteristic of Alzheimer's
disease. This provides grounds for studying drugs and treatment strategies aimed at
improving glucose processing and insulin levels in the brain to reduce the risk or
slow the progression of Alzheimer's disease.

Therefore, the dissertation also investigated the effect of the drug Avandamet on
the conditioned food reflex in rats, focusing on the relationship between this drug and
the development of Alzheimer's disease. Avandamet is a combination drug that
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contains two active ingredients: metformin and rosiglitazone. Metformin belongs to
the group of drugs used to treat type 2 diabetes by reducing blood sugar levels.
Rosiglitazone is a medication belonging to the thiazolidinedione class and is used to
lower blood sugar levels by increasing tissue sensitivity to insulin. Combined
administration of these drugs may contribute to better control of blood sugar levels in
patients with type 2 diabetes. In the context mentioned above, the use of Avandamet
was studied to investigate its impact on memory and other cognitive functions in
experimental models of Alzheimer's disease.

The analysis showed that Avandamet contributes to increased motor activity

and the successful execution of conditioned reflexes in rats, which may be of
significant importance for further research in the field of neurodegenerative disease
treatment. Thus, these studies are of great importance for the development of
methods for assessing animal behavioral reactions, as well as for studying the
possibilities of pharmacological influence on these reactions in the context of various
pathological conditions, including Alzheimer's disease.
Overall, the research results open up new perspectives for further development of
treatment and diagnosis methods for Alzheimer's disease. They emphasize the
importance of further scientific efforts in this area and emphasize the need to search
for new therapeutic approaches to combat this neurodegenerative disease.



