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In the experiment, a model of metabolic syndrome (MS) was reproduced in white Wistar rats of outbred breeding
(12 months of age), and the peculiarities of the experimental animals' behavioural reactions, emotional state, and
locomotor activity were studied.

The animals were divided into two groups: Group 1 - 12 rats (intact animals - control), and Group 2 - 30 rats with
a reproduced model of MS. The MS model was reproduced by keeping animals for 72 days on a standard diet with
an additional 30 g of white bread per day. In the free consumption mode, they consumed a 10% fructose solution in
distilled water as drinking water.

The results of the study showed that the development of MS is accompanied by a suppression of the functional
activity of the central nervous system (animals do not go to the centre of the "open field", the number of crossed
squares, vertical stands and the number of peeps into holes are significantly reduced by an average of 26%, and the
duration of stops increases by 165% compared to the control group) and hyperactivation of the ANS (a significant
increase in the duration of each grooming act against the background of an increase in the number of defecations

and urinations).

The authors believe that the reproduced model of MS leads to the formation of persistent disorders of motor
activity with concomitant disorders of emotional activity and autonomic state, and as a result, the formation of an

imbalance in the cognitive functions of animals.

Key words: behavioural reactions, locomotor activity, vegetative state, metabolic syndrome.

Connection of the publication to planned research
works.

The work is a fragment of the research work “Med-
ical and biological assessment of the quality and value
of underground mineral waters of well No. 2 in Stara
Huta village of Solotvyno territorial community of Iva-
no-Frankivsk region. Investigation of the dynamics of
clinical and functional parameters in patients with the
most common diseases of internal organs under the
influence of internal use of mineral natural therapeutic
waters of well No. 2 of the village. Stara Huta, Solotvyno
Territorial Community, Ivano-Frankivsk Region (preclini-
cal studies and clinical trials)” (state registration number
0121U113476).

Introduction.

Today, metabolic syndrome (MS) is a very urgent
problem of theoretical and practical medicine, as the
number of people suffering from this disease is steadily

increasing not only in developed countries but also in
the global population as a whole [1, 2].

MS is considered a combination of several patholog-
ical processes: obesity, high blood pressure, dyslipidae-
mia, carbohydrate metabolism disorder, and diabetes
mellitus (DM) [3, 4]. That is, this pathology affects many
functional systems of the body.

Since the primary pathogenetic mechanism of the
development of MS is a violation of carbohydrate me-
tabolism, respectively, energy metabolism and lipo-
protein metabolism [5, 6], it can be assumed that this
affects the energy supply of the functional activity of
many body systems. Since the main task of metabolism
is to adequately provide organs and tissues of function-
ing systems with the necessary amount of energy and
plastic substrates, respectively, when functional activity
changes, the content of the primary metabolites in the
intercellular fluid should also change in accordance with
the emerging needs of the cells. That is, for the body
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to function adequately, a strong and constant connec-
tion between metabolism and function is required [7].
In turn, the primary disturbance of metabolic processes
in MS, with their close relationship to function, should
lead to significant changes in the functional activity of
many organs and systems [8]. In this case, in the dynam-
ics of MS, due to the disruption of energy supply for
the functioning of organs and systems, we can observe
changes in the functional activity of the central nervous
system (CNS), as the most energy-dependent system [9,
10]. According to the literature [11], MS in female rats
leads to a turbot-like syndrome and impaired long-term
memory in males. In addition, females show an increase
in “socially inactive” behaviour and a decrease in the so-
cial preference index. That is, the presence of MC leads
to persistent metabolic damage and adverse changes in
neurobehaviour.

The aim of the study.

To establish and study changes in the functional ac-
tivity of the central nervous system in rats with a model
of metabolic syndrome.

Object and research methods.

The study was based on the results obtained in the
study of 42 white rats of the Wistar line of outbred
breeding weighing 180-200 g obtained from the nursery
of Biomodelservice, Kyiv. The rats were kept, and exper-
imental studies were conducted following the regulato-
ry documents — Directive 2010/63/EU of the European
Parliament and of the Council, and Order of the Ministry
of Education, Youth and Sports of Ukraine of 01.03.2012
No. 249 “On Approval of the Procedure for Conducting
Research and Experiments on Animals by Scientific Insti-
tutions” and Protocol No. 5 of 20.10.2023 of the Bioeth-
ics Committee of the SI “Ukrainian Research Institute of
Medical Rehabilitation and Balneology of the Ministry of
Health of Ukraine”. Animals were kept under standard
conditions, at a temperature of 19-24°C, natural day-
night light conditions, in plastic cages (6 animals in each).
The methodological techniques and methods used in
the study were approved by the Order of the Ministry
of Health of Ukraine No. 243 of 06.09.2003, Order of the
Ministry of Health of Ukraine No. 692 of 28.09.2009 and
are described in the manual [12].

In accordance with the objectives of the study, the
animals were divided into 2 groups:

Group 1 — 12 rats (intact animals — control). Group
2 — 30 rats with a reproduced model of MS. Group 1 an-
imals had free access to water and food. We selected a
well-known model of MS induced by a carbohydrate diet
(by adding fructose to drinking water) [13]. In animals
of group 2, the MS model was reproduced for 72 days
by adding 30 g of white bread crumbs per day to the
usual diet (12 g of complete feed per animal per day)
and drinking a 10% fructose solution in distilled water.

The psychophysiological parameters of the experi-
mental animals were studied according to the generally
accepted method in the “open field” test [14-20]. The
duration of the “open field” test for each individual rat
was 6 minutes.

Statistical processing of the data was performed
using the Statistica 10.0 statistical package. Significant
changes were considered to be those that met the Stu-
dent’s criterion of p<0.05. The results were tabulated.

Research results and their discussion.

The table shows the results of the assessment of
the functional state of the central nervous system, au-
tonomic nervous system (ANS) and emotional activity in
rats with the MS model. The analysis of the data in the
table revealed negative changes in the state of motor ac-
tivity. Compared with the control group, the number of
central squares crossed (exits to the centre) decreased
by 90%, the number of stops decreased by 42%, and the

duration of stops increased by 165%.

Table — Functional state of the CNS, the ANS
and the emotional state of rats with
a model of metabolic syndrome

1 group 2 group (MS

lifeaions (control) model)

(M, m,) (M,+m)
Number of exits to the centre, n| 1,00%0,29 0,11+0,02*
Stops, n 2,33+0,43 1,35+0,03*
Stops, s 81,00+14,00 | 215,4+0,30*
Number of crossed squares, n 50,00+3,53 | 37,50+0,06*
Number of racks, n 7,60%0,65 5,48+0,02*
Number of peeks into holes, n 7,57+0,66 5,84+0,01*
Grooming, n 2,23+0,20 1,45+0,12*
Grooming, s 18,87+2,08 28,67+1,33
Number of defecations, n 1,83+0,49 3,49+0,19*
Number of urinations, n 7,43+0,56 10,80+0,27*

Notes: * — probability of changes by group between groups 1 and 2
(p<0,05).

The indicators characterising the state of the OEl are
significantly reduced: the number of crossed squares,
vertical posts and the number of hole peeks are signifi-
cantly reduced by 26%, 28% and 23%, respectively.

When studying the emotional state of rats with the
MS model, the following negative changes were also
observed: a 35% decrease in the number of grooming
acts and a 52% increase in the duration of each groom-
ing act. For two-thirds of the experiment, the animals
were nervously cleaning, indicating a sense of anxiety
observed in animals when placed in an unfamiliar en-
vironment (“open field” device). The number of defe-
cations and urinations increased significantly — by 90%
and 45% compared to the corresponding control values.
This indicates the presence of significant disorders of the
ANS. Visually, the rats had an untidy appearance, their
fur was not shiny and tousled. The animals looked inhib-
ited and tired. However, during the manipulations, the
rats showed disturbed behaviour — they were frightened
and irritated, and frequent urination was noticeable.
Taken together, the identified behavioural disorders in-
dicate the formation of signs of a vegetative crisis in the
experimental rats.

The results of our studies are in line with the authors’
findings that rats with an increased genetic risk of MC
show cognitive impairment at a young age [21]. Other
authors in a series of experiments observed a state of in-
creased anxiety in rats as a result of the use of a high su-
crose diet (20% sucrose in drinking water), a high-fat diet
and a mixed diet (the so-called “high-fat or mixed cafe-
teria diets”) for a long time (24 weeks) [22]. In the “open
field” test, they found many acts of freezing and peering
at holes. Animals avoided exploring (crossing) the cen-
tral part of the “arena” (in our study, the central squares
of the “open field” device) and showed an increase in
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freezing (which, according to our results, corresponds
to a significant increase in the duration of stops). The
authors attribute increased anxiety to the development
of MS. Such a connection is due to insufficient supply of
substrates for energy and plastic processes, which leads
to a disorder of the structural and functional organisa-
tion of the CNS [23, 24]. These data are complemented
by the results of the authors who observed a depres-
sion-like state in rodents fed a high-calorie diet [25, 26].

In the future, experimental studies are necessary to
determine the role of normalising metabolic disorders
in correcting the CNS functioning in the development of
MS.

Conclusions.

In general, it can be argued that the dynamics of the
development of the MS model in rats is characterised
by suppression of motor activity and orientation and ex-
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ploratory behaviour. A significant decrease in the num-
ber of exits to the centre of the “open field” device and
a significant increase in the duration of stops (which is
extremely uncharacteristic of rats in the control group)
indicates that the animals are depressed, which, against
the background of an increase in the number and dura-
tion of grooming acts and a significant increase in the
number of defecations and urinations, indicates a vio-
lation of the emotional sphere and hyperactivation of
autonomic reactions.

Prospects for further research.

The study of disorders of the central nervous sys-
tem’s functional activity will further complement the
assessment of the body’s integral functional activity in
pathological conditions, improving our understanding of
the pathogenesis of many pathologies.

OL,IHKA NOBELIHKOBUX PEAKLIIA VY LLLYPIB
3 MOAENTO METABO/IIMHOIo CUHAPOMY

BY «YKpaiHcbKkuii HAl meguuHoi peabinitauii Ta Kypoptonorii MO3 YkpaiHu» (m. Oaeca, YKpaiHa)

tov.smirnov@gmail.com

B eKcriepumeHmi Ha 6inux wypax aiHii Bicmap aymépedHozo po3sedeHHs (sikom 12 micayie) sidmeoprosanu
mooenb memaboniyHoz2o cuHOpomy (MC) i docnidoxcysanu ocobausocmi nosediHKo8UX peakyili, emoyiliHo2zo cmaHy

ma I0KOMOMOPHOI akMugHocmi Ni6AoCiOHUX MBAPUH.

TeapuH 6ys10 paH#08AHO Ha 08i epynu. 1 epyna — 12 wypie (iHMAaKmMHi meapuHu — KOHmMpons). 2 epyna — 30

wypis 3 sBiodmeopeHoto modenno MC. Modens MC 8idmeoprosanu Waaxom ympumaHHAM MEAPUH rnpomsaz2om 72
0i6 Ha cmaHOapmHomy payioHi 3 dodamkosum ompumaHHAM 30 2 6inozo xniba Ha 0oby. B Akocmi numms 80HU
cnoxcusanu 10% po34yuH hpyKmo3u Ha OUCMunboB8aHill 800i 8 peXUMi 8is1bHO20 CIOXUBAHHS.

3a pesynemamamu 00Cni0XeHb B8U3HAYEHO, Wo po3sumok MC cynposodHyemoca mnpuesHiYeHHAM
PyHKyioHanbHoi akmueHocmi LUHC (meapuHu He 8uxodamb y ueHmp «8iOKpumoao nosasA», KiAbKicme nepemdymux
Keadpamis, 8epmuKasnbHUX CMOUOK Ma KinbKicmb 3a3UpaHb Yy HOPKU O0CMOBIPHO 3HUMXCYHOMbLCA Y cepedHbOMY HA
26%, a mpusasnicme 3ynUHOK 36inbWyemoca Ha 165% y NopieHAHHI 3 2pyno0 KOHMPOs) ma 2inepakmueauiero
cmaHy BHC (3Ha4He 36inb6WeHHA mpueanocmi KO¥Ho20 akmy 2pymiHey Ha mi 36inbuweHHsA Kinbkocmi degeKkayili
ma ypuHauid).

Asmopu ssaxaroms, wo siomsopeHa modesns MC npuzsodums 00 popMyB8aHHA CMIliKUux MopyuwieHb pyxosoi
aKmMueHoCcmi 3 CynymHim rnopyweHHAM emouyiliHoi akmusHoCcmi ma ee2emamueHO020 CMAHY, | AK HACAIOOK, —
hopMysaHHA 0ucbanaHcy Ko2HIMUBHUX (PyHKUil meapuH.

Knwouoei cnoea: nosediHkosi peaKuii, AOKOMOMOPHA aKMuUBHIicMb, se2emamusHuli cmaH, memaboniyHul

CUHOpOM.

3B’A30K nybaikauii 3 nnaHoBMMM HayKoBO-goCNig-
HUMM poboTamu.

Pobota € ¢pparmeHtom HAP «Megmko-6ionoriyHa
OUHKa AKOCTI Ta LiHHOCTI Nig3eMHUX MiHEPasIbHUX BOZ,
ceepanosuHm Ne 2 c. Crapa l'yta ConoTBMHCLKOI TEpUTO-
pianbHOT rpomaam IsaHo-®PpaHKiBcbKoi obnacti. Jocni-
OXKEHHA ANMHAMIKW KNiHIKO-QYHKLiIOHAIbHUX NOKa3HMKIB
Y XBOPUX 3 HalbiNbLl pO3NOBCIOANKEHUMM 3aXBOPIOBAH-
HAMMW BHYTPILWHIX OpraHiB nig BNJIMBOM BHYTPILUHbOTO
3aCTOCYBaHHA MiHEpPaNbHUX MNPUPOAHUX NiKYBaNbHUX
Bog, ceepanosuHu Ne 2 c. Crapa lyta ConoTBMHCBLKOI
TepuTOopianbHOi rpomaan IBaHo-®paHKiBcbKoi obnacTi
(BOKNiHIYHI QOCNiAXKEeHHA Ta KAiHIYHI BUNPOBYyBaHHSA)»
(Ne geprkaBHOT peecTpauii 0121U113476).

Bcryn.

MeTtaboniunnin cnHgpom (MC) Ha CbOroAHiLWHIN
[JeHb € Ay)Ke aKTya/ibHOl Npobaemoto TeopeTUYHOI Ta
NPaKTUYHOI MeaULMHU, TOMY WO KiNbKiCTb Ntoaew, Aki

CTPaXK[AoTb MM HeZyroM HeyXnabHO 3POCTAE He TiNb-
KM B PO3BUHYTUX KpaiHax, ane i B Linomy B CBiTOBIl no-
nynauii [1, 2].

MC po3rnagatoTb AK CYKYMHICTb KiIbKOX MaToNOriy-
HUX NPOLLECIB — OXKMPIHHA, NiABULLEHHA apTepiasbHOro
TUCKY, AMCAinigemis, po3nag, Byrn1eBoAHOro obminy, uy-
KpoBoro aiabety (L4) [3, 4]. TobTo us natosoris TopKa-
€TbcA 6araTbox GYHKLIOHANbHUX CUCTEM OpPraHi3my.

OCKiNbKM OCHOBHUM MATOr€HEeTUYHUM MeXaHi3MOM
po3BUTKY MC € nopyLUeHHA BYr1eBOAHOro 0bMiHy, Bia-
NoBiAHO — EHepPreTMYHOro, a TaKoX 0O6MiHy ninonpoTe-
inis [5, 6], MOXKHa NPUNYCTUTH, WO LE BigobparkaeTbeca
Ha eHepro3abesneyeHHi GyHKLiOHaNbHOI aKTUBHOCTI 6a-
raTbox cuctem opraHiamy. OCKilbKM FOIOBHMM 3aBAaH-
HAM MeTabonismy € afieKBaTHe 3abe3neyeHHa opraHiB i
TKaHWH QYHKLIOHYHOUYMX CUCTEM HEObXigHOW KiNbKicTio
eHepreTMYHMX i NAacTMYHMX cybcTpaTis, BiAMNOBIAHO,
npu 3MiHi QyHKLIOHANAbHOI aKTMBHOCTI, BMICT rosoB-
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HUX MeTaboniTiB Yy MIKKAITUHHIA PiANHI TEX MOBUHHI
3MiHIOBAaTUCb BIAMOBIAHO A0 dopmyoumxca notpeb
KNiTUH. TobTO, ONA afeKBaTHOrO GYHKLiOHYBaHHA Op-
raHiamy notpibeH CUAbHWUIA Ta NOCTIMHWUI 3B’A30K 3 MiXK
meTaboniamom i pyHKuieto [7]. B cBoto Yepry, nepBuHHe
nopylueHHs nepebiry metaboniuHmx npouecis npn MC
npu IXHbOMY TiICHOMY 3B’513KY 3 PYHKLLiEID, NOBUHHO NpU-
3BOAWUTM [0 3HAYHMX 3MiH PYHKLIOHA/bHOI aKTUBHOCTI
6araTbox opraHis i cuctem [8]. B Takomy pasi, B AMHaMI-
ui MC, B 38’A3Ky 3 nopyLleHHAM eHepro3abesneyeHHn
bYHKLIOHYBaHHA OPraHiB i CMCTEM, MW MOXKEMO crnocTe-
piraT 3miHM QYHKLIIOHaNbHOI aKTUBHOCTI LEeHTPanbHOI
HepBoBoi cuctemun (LHC), AK camoi eHepreTM4HO 3a-
nexHoi cuctemu [9, 10 1. 3rigHO 3 AaHMMM niTepaTypu
[11], HaaBHicTb MC y camumub LypiB NPU3BOAUTb A0 Ha-
ABHOCTI TypbOTO-NOAIBHOrO CMHAPOMY Ta NOPYLIEHHSA
[0BroTpmeanoi nam’atn y camuis. Kpim Toro, y camuub
cnocTepiratoTbca 36inblIeHHA BUMNAAKIB «COLiaNbHO He-
AKTMBHOI» NOBEAIHKM Ta 3HUXKEHHA iHAEKCY COoLiaIbHUX
nepesar. TobT1o, HaABHiICTb MC NpM3BOAUTb A0 CTIMKMX
nowkoaeHb MeTaboniamy i HAABHOCTI HECNPUATANBUX
3MiH HEMPOMOBEAHKN.

MeTta gocnigxeHHs.

BcTaHOBNEHHA | OCNigKEHHA 3MiH GYHKLiOHaNbHOT
AKTUBHOCTI LEeHTpPasnbHOI HEPBOBOI CUCTEMM Y LLYpPIB 3
MOZENNI0 MeTaboNiyHOro CUHAPOMY.

06’eKT i meTOAM AOCNiAXKEHHA.

Martepianom AocnigeHHA CAyryBaau pesynbratu,
OTPVMaHI Npu AoCNiaXKeHHi 42 6innx wypis AiHii Bictap
ayTbpenHoro po3seaeHHs macoto Tina 180-200 r oTpu-
MaHux 3 po3nnigHuka MM «biomogenbcepsic», m. Kuis.
YTpUMaHHA WypiB Ta eKcnepumeHTanbHI A0CAigXKeHHA
NpPoOBOAMNUCL BiANOBIAHO 4O HOPMATUBHUX LOKYMEH-
TiB — JupekTnBM EBponericbKoro napiameHTy Ta Pagu
(2010/63/EU), i Haka3y MiHicTepcTBa OCBITM i HayKW,
monogi Ta cnopty YkpaiHu Big 01.03.2012 p. Ne 249
«[Mpo 3aTBepaKeHHA MNopAaKy NpoBeAeHHA HAYKOBUMU
yCTaHOBaMM [0CAiAiB, EKCNEPUMEHTIB Ha TBapMHax» Ta
Mpotokony Ne 5 Big 20.10.2023 p. 3 Komicii no bioetu-
ui 4Y «Ykp. HAlI megmuHoi peabinitauii Ta KypopTosorii
MO3 YkpaiHu». TBapuHW YTPUMYBANNCb B CTAHAAPTHUX
yMOBax, Npu Temnepatypi 19-24°C, npupogHoMmy CBiT/0-
BOMY PEXMMI «AeHb-HIU», Y NIACTUKOBMX KANiTKax (no 6
TBApPUH Yy KOXHii). MeToanYHi npuinommn Ta MeToauKu,
Lo 6YyN0 BMKOPUCTAHO Y AOCNIAMEHHSAX, 3aTBEPAKEHO
Hakaszom MiHicTepcTBa oxopoHu 340poB’A YKpaiHum Ne
243 Big, 06.09.2003, Hakaszom MiHicTepcTBa OXOPOHM
300poB’Aa YKpaiHn Ne 692 Big 28.09.2009 Ta HaBedeHO
y nocibHuky [12].

Y BignosigHoCTI 40 33434 poboTM TBApUH Byo pos-
AiNeHOo Ha 2 rpynu:

1 rpyna — 12 wypiB (iHTaKTHi TBAPUHN — KOHTPO/Ib).
2 rpyna — 30 wypis 3 BiaTBOpeHot mogennto MC. Jo-
CTyn TBapuH 1 rpynu 4o BOAM Ta iXu ByB BibHUIA. Hamu
6yno BifibpaHo 3aranbHoBigomy mogenb MC, iHAyKoBa-
HY BYI/IEBOZHOIO AJ€ETOIO (LWNAXOM 40AaBaHHA GPYKTO3M
00 nuTHOT Boaw) [13]. Y TBapuH 2 rpynu BNpogoBx 72
Ai6 BiaTsoptoBann mogenb MC 3a paxyHOK A04aBaHHSA
[0 3BUYalHOro pauioHy (12 r Ha Aoby NOBHOLHHOIO
Kombikopmy Ha TBapuHy), 30 r cyxapis 3 6inoro xniba Ha
£06y Ta cnoxkmBaHsa B AKocTi NUTTA 10% po3umHa GpyK-
TO3W Ha AUCTWU/IbOBAHIl BOAe.

McuxodisionoriyHi napameTpm NiA[0CAILHUX TBAPUH
OOCNiAXKYBanM 33 3araibHOMPUAHATOID METOAMKOK Y
TecTi «BiakpuTe none» [14-20]. [na KOXKHOIoO OKpemo-

ro wypa TpMBanicTb TECTY «BiAKpPUTE Nosie» cKnagana 6
XBUJINH.

CTaTUCTMYHY OBPOBKY OTPMMAHUX [AHWX MpPOBO-
VAN 33 JOMOMOrOK CTaTUCTMYHOrO MakeTa Statistica
10.0. JOCTOBIpPHUMW 3PYLIEHHAMW BBaXanuCb Ti, WO
Bignosiganu kpitepito Ct'togeHTa p<0,05. OTpuMmaHi pe-
3yNbTaTU BHOCUAW B Tabnuuto.

Pe3ynbTatv gocnigyKeHHA Ta ix 06roBopeHHs.

B Tabauui HaBeageHi pe3ynbTaTh OLIHKM CTaHy QyHK-
LioHanbHoro craHy UHC, BeretatMBHOi HEpBOBOi cUCTe-
Mu (BHC) Ta eMoLLiiMHOI aKTMBHOCTI Y LLypiB 3 MoAento
MC. Mpwv aHanisi 4aHuUx, HaBegeHUX y Tabauui BcTaHOB-
NIeHO HeraTUBHI 3MiHM Y CTaHi PYXOBOi aKTUBHOCTI. Y no-
PIBHAHHI 3 rPYNO0 KOHTPOJIKO KiINbKICTb NePeTHYTUX LeH-
TPanbHUX KBAAPaTIB (BUXOAIB Y LEHTP) 3MEHLLYETHCA Ha
90%, KiNbKICTb 3yNUHOK 3MeHLWYETbCA Ha 42%, Toai AK
TpUBanNicTb 3ynMHOK 36inbluyeTbesa Ha 165%.

Tabnunua — dyHKuioHanbHui ctad LUHC, BHC
Ta eMOLiMHUMA CTaH LWypiB 3 MoAento
meTaboniuHoro cMHgpomy

1 rpyna 2 rpyna
(mogenb
MoKasHMKK (koHTpoNb) MC)

(M, +m.) (M,+m,)
KinbKicTb BUXOAiB Y LEHTP, N 1,00+0,29 |0,11+0,02*
3YNUHKK, N 2,3310,43 1,35+0,03*
3YMNUHKMK, S 81,00+14,00 |215,4+0,30*
KinbKkicTb nepeTHyTUx KBagparis, n| 50,00+3,53 (37,50+0,06*
KinbKicTb CTOMOK, N 7,60+0,65 5,48+0,02*
KinbKicTb 3a3upaHb y HOPKK, N 7,57+0,66 5,84+0,01*
[pyMmiHr, n 2,23+0,20 |1,45%0,12*
TpyMmiHr, s 18,87+2,08 |28,67+1,33
KinbKicTb aedekauin, n 1,83+0,49 |3,49+0,19*
KinbKicTb ypuHauin, n 7,43+0,56 (10,80+0,27*

Mpumitkn: * — BiporigHicTb 3miH no rpynax mixk 1 Ta 2 rpynamwu
(p<0,05).

HabyBatoTb AOCTOBIPHOrO 3MEHLUEHHA MOKA3HUKMY,
AKi XapakTepu3ytoTb cTaH OAIM: KinbKicTb nNepeTHyTUX
KBagpaTiB, BEPTUKAZIbHUX CTOMOK Ta KiNbKiCTb 3a3MpaHb
Y HOPKM AOCTOBIPHO 3HMXKYIOTLCA Ha 26%, 28% Ta 23%
BigNoOBIAHO.

Mpwn pocnigxeHi emouiiHOro cTaHy y wypis 3 mo-
aennto MC TaKoX CnocTepiratoTbCA HACTYMHi HeraTtue-
Hi 3MiHW: 3MEHLWIEeHHA KiNIbKOCTi aKTiB rPyMmiHry Ha 35%
Ta 36inblUeHHA TPMBANOCTI KOMKHOTO aKTy FPyMiHTy Ha
— 52%. Tob6T0, ABi TpeTMHM TepMiHy AocCnigy TBapuHU
HEpPBOBO 3aliMa/IMCb BMUBAHHAM, LLO BKa3ye Mpo Bia-
YyTTA HECMOKO, AKE CMOCTepiraeTbca y TBAPUH Npw ix
pPO3MilLleHHi y He3HaloMmili obcTaHoBLi (Mpunag, «Big-
KpuTe none). KinbkicTb gedeKauilt Ta ypuHaL,ii 3HauHo
36inbwyeTbcA — Ha 90% Ta 45% y NOPIBHAHHI 3 Bigno-
BiAHMMM MOKA3HMKAMKM KOHTpoOAto. Lle cBigunTb Npo Ha-
ABHICTb 3HAYHMX NopyweHb cTaHy BHC. BizyanbHo wypu
Ma/iM HEeOXaWHWUIM BUINAA, XyTPO Byno He 6aAMCKyde Ta
CKynoBaKeHe. TBapMHM BUMNAZANAM 3ara/ibMOBAHUMM
Ta BTOMJIEHMMU. Ane nNpwv NPOBEAEHHI MaHinynauin
LWYPU AEMOHCTPYBanu 36eHTeXeHy MoBefiHKy — byan
nepensAkaHi Ta po3apaTtoBaHi, NpUBeEpPTasio yBary 4Yacre
ceyoBUAiNeHHA. Y CYKYMHOCTI, BM3HAYEHi MOpyLlEeHHA
noBeAiHKOBMX peakLii cBiaYaTb Npo GopmMyBaHHSA y Nig-
OOCNiAHMX LLYPiB O3HAK BEreTaTMBHOIO KpuU3y.

Pe3ynbTatm Hawux [ocCnigKeHb  BignoBigaloTb
AaHUM aBTOpIB, y pobOTi AKMX 6YN0 BCTAaHOBNEHO, WO Y

200

ISSN 2077-4214. Bicuuk npo6nem 6ionorii i meanuunn — 2024 — Bun. 3 (174) / Bulletin of problems in biology and medicine — 2024 - Issue 3 (174)



KNIHIYHA TA EKCMEPUMEHTA/IbHA MEAULMHA / CLINICAL AND EXPERIMENTAL MEDICINE

LLYpPiB 3 NiABULEHUM reHeTUYHUM pu3nkom MCy mono-
OOMY BilLLi CNOCTEpPIraloTbCsA KOTHITUBHI NopyweHHa [21].
IHWi aBTOpPU Yy Ccepiax Aocniais cnocTepiraan CTaH nigsu-
LLEeHOI TPUBOXHOCTI Y LUypiB, BHACNIAOK 3aCTOCYBaHHA
BMPOAOBX [A0BroTpMBanoi (24 TUXKHI) AIETU 3 BUCOKUM
BMicTOM caxapo3u (20% caxapo3u B NUTHIl BOAi), Ai€TK
3 BUCOKMM BMICTOM XMPiB Ta 3 3aCTOCYBAHHAM 3MiLLAHOI
JieTn (Tak 3BaHa «aieta Kadetepito» (high-fat or mixed
cafeteria diets) [22]. Y TecTi «BigKpuTe none» HUmMU
6yno BCTAHOBNEHO 3Ha4yHa KiNbKIiCTb aKTiB 3aBMMUpaHb
Ta 3a3MpaHb Y HOPKU. TBAPUHU YHUKANU OOCAIAMKEHHSA
(NepeTuHaHHA) UEHTPaNbHOI YacTUHU «apeHn» (y Ha-
LWOMY AOCNIAXKEHHI LEeHTPasbHUX KBaApaTiB npunagy
«BiZKPUTE NONEe») Ta AeMOHCTPYyBaAn 36iNblUeHHA 3aB-
MMpaHb (L0 33 HalWMMK pe3ynbTaTamu BiANOBIfAE [0-
CTOBIpHOMY 36i/IbLLEHHIO TPUBANOCTI 3yNUHOK). ABTOpU
noB’A3yoTb NiABULLEHY TPMBOXKHICTb CaMe 3 PO3BUTKOM
MC. HanaBHicTb Takoro 38’A3Ky obymoB/ieHa HeaocCTaT-
HiM HagxogyKeHHAM cybcTpaTiB eHepreTMyHux i nnac-
TUYHUX NPOLLECIB, L0 NPU3BOAMUTL 0 PO31aAy CTPYKTYp-
HO-dYHKLiOHaNbHOI opraHisauii yrsopeHb LLHC [23, 24].
Lli ;aHi 4onoBHIOTLCA pe3ynbTaTamm pobiT aBTopiB, AKi
crnocTepirann AenpecuBHO-NOAIOHUI CTaH Yy FPU3YHIB,
LLLO OTPMMYBA/IM BUCOKOKA/OPINHY AieTy [25, 26].

B noganbwomy, noTpibHe NpoBefeHHA eKcnepumeH-
TaNbHUX AOCNIAXKEHDb MO BU3HAYEHHIO PO/l HOpManisau,ii
MeTaboNiyHUX NopyLIeHb Y KoperyBaHHi cTaHy dyHKLo-
HyBaHHA LLHC B ymoBax po3sutky MC.

BucHOBKM.

B uinomy MOXKHaA CTBEpAXyBaTW, WO AWHAMIKA
po3BUTKY mogeni MC y WwypiB XapakTepmusyerbca npu-
rHiYEHHAM PYXOBOi aKTMBHOCTI Ta OPIiEHTYBa/bHO-A0-
CNiAHMUbKOT NOBeAiHKN. 3HauYHE 3HUMKEHHA KiNIbKOCTi
BMXOAIB Y LEHTP Npunajgy «BigKpuTe none» Ta Barome
36iNbLUEHHA TPUBANOCTI 3YNMMHOK (LLO BKpaW Hexapak-
TepHe ANA WypiB rpynun KOHTPOIIO), CBIAYUTL, — TBAPUHU
3HAX0AATbCA Y NPUTHIYEHOMY CTaHi, Lo Ha TNi 36inbleH-
HA KiIbKOCTi Ta TPMBANOCTI aKTiB rPYMiHry Ta 3Ha4YHOro
36iNblUEeHHA KiNnbKOCTi AedekKalil Ta ypuHauii, BKasye
Ha NOpYLUEHHA eMoLinHOT cdepu Ta rinepakTMBaLito Be-
reTaTUBHUX PeaKLil.

MepcnekTMBKM NOAANbLUNX AOCNIAMKEHD.

JocniaxkeHHA nopyweHb PYyHKLiOHANbHOT aKTUBHOC-
Ti LLeHTpPaNbHOI HEPBOBOI CUCTEMW B MOAA/bLLIOMY [A03-
BOJINTb AOMOBHWUTU OLHKY iHTerpanbHoi ¢yHKLiOHaNb-
HOI aKTMBHOCTI OPraHi3my Npu NaToNOrNYHUX CTaHaXx, Lo
NOKPALLMTb PO3YMiHHA NaToreHesy 6araTbox NATONOrIN.
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OLIHKA NOBEAIHKOBUX PEAKLIIN V LLIYPIB 3 MOZENNIO METABO/NIIMHOIO CUHAPOMY

CmipHos I. B.

Pestome. MeTtaboniuyHuii cuHgpom (MC) 3 HalibinblL PO3MNOBCIOAMKEHMM 3aXBOPHOBAHHAM CborogeHHs. KinbkicTb
CTPaXKOaloumnX LLiE NATO/IONE HEYXUAbHO 3pocTaE. ToMy AoCNiAKeHHA NUTaHb natoreHesy MC, i NOB’A3aHMX 3 LM
NUTaHb NiKyBaHHA i NpodinakTuMKK Liel natonorii HabyBae 0cob61MBOT akTyanbHOCTI. OAHUM i3 BaXK/IMBUX acCMeKTiB
natoreHesy MC € ponb ge3perynauinHux Npouecis, y YacTHOCTI 3MiH HEMPOPErynaTOPHUX peaKkLuin B popmyBaHHiI
Ta po3BuUTKY MC. Tomy BUHMKaE noTpeba B pO3LIMPEHHI A0CNIAKEHDb WOAO0 CTaHy GYHKLiOHANbHOI aKTUBHOCTI LeH-
TpasibHOI HepPBOBOI cucTeMu B AnHamiui MC. Mema 0ocnidiceHHA — BCTAaHOBNIEHHA | BUBYEHHA 3MiH NOBEAIHKOBUX
peakLiil y Wwypis 3 Mmoaennto metaboniyHoro cMHapomy.

06’ekm i memoou docnidnceHs. Y wypis 3 mogennto MC gocnigsKysanm ocobanmBOCTi NOBEAIHKOBUX peaKLii,
€MOLLIMHOro CTaHy Ta JIOKOMOTOPHOI aKTUBHOCTI Yy TecTi «BigKpuTe nonex». Mogenb MC BigTBoptoBann Ha 30 6innx
Lypax ninii Bictap aytbpeaHoro possegeHHs (Bikom 12 micauis) BNpogosK 72 Aib 3a paxyHOK A0AaBaHHSA 40 3BU-
YaliHoro paujioHy (12 r Ha 406y NoBHOLHHOrO KOMGiKOpMy Ha TBapuHy), 30 r cyxapis 3 6isoro xniba Ha goby Ta cro-
YKMBaHHA B KOCTi NUTTA 10% po3unHa GpyKTO3M Ha AUCTUIbOBAHIM BoAi. [pyny KOHTpOAtO (MOPIBHAHHSA) CKAaganu
12 iHTaKTHUX TBAPUH.

Pesynemamu. BigTsopeHa y wypis mogens MC xapaKTepm3yeTbCA 3HAYHMM 3HMUMKEHHAM PYXOBOi aKTUBHOCTI Ta
OpPIiEHTYBA/IbHO-A0CNIAHNLbKOI NOBEAIHKM Y BUMNALI 3MEHLUEHHA KiNbKOCTI NepeTHYTMX nepudepiiHnx KBagparTis,
BEPTMKa/ZIbHUX CTOMOK Ta 3a3upaHb Y HOPKW Y cepefiHboMy Ha 25% Ha TNi 3HUKHEHHA KiNbKOCTI BUXOAIB Y LEHTP
npunagy «BiaKpuUTe Noae» Ta 3HaYHOro 36iNblUEeHHS TPMBANOCTI 3yNMHOK. NopyleHHA emouiliHoi cdepu Ta BereTa-
TUBHUX PEaKLi XapaKTepn3yrTbCA 3MEHLLIEHHAM Ki/IbKOCTi aKTiB FPYMiHIY NPy 3HaYHOMY 36i/bLUEHHI iX TPMBANOCTI
Ta 36inbleHHI KinbKocTi gedeKaLiin Ta ypuHauili y cepeaHboMy Ha 67%.

BucHosKu. ABTOpM BBaKatoTb, O BiaTBOPeHa mogenb MC npm3BoanTb A0 GOpMyBaHHA CTIMKMX NOPYLIEHDb PY-
XOBOi aKTMBHOCTI Ta OPIEHTYBANIbHO-A0CNIAHMLBKOT MOBEIHKM 3 CYNYTHIM NOPYLUEHHAM aKTMBHOCTI eMOLLiHOro Ta
BEreTaTMBHOIO CTaHY, i AK HACNiAOK, — bopMyBaHHA AncOanaHcy KOrHITUBHUX QYHKLiA TBApWH.

KntouoBi cnoBa: noBesiHKOBI peaKLiii, TJOKOMOTOPHA aKTUBHICTb, BEFreTaTUBHWUIN CTaH, MeTaboniyHUIA CUHAPOM.

ASSESSMENT OF BEHAVIORAL REACTIONS IN RATS WITH A MODEL OF METABOLIC SYNDROME

Smirnov I. V.

Abstract. Metabolic syndrome (MetS) is the most common disease of our time. The number of people suffering
from this pathology is steadily increasing. Therefore, the study of the pathogenesis of MS and related issues of
treatment and prevention of this pathology is of particular relevance. One of the most important aspects of MS
pathogenesis is the role of dysregulatory processes, in particular, changes in neuroregulatory reactions in the
formation and development of MS. Therefore, there is a need to expand research on the state of functional activity
of the central nervous system in the dynamics of MetS. The purpose of the work is to establish and study changes in
behavioral reactions in rats with a model of metabolic syndrome.

Materials and methods. In rats with the MetS model, behavioral reactions, emotional state, and locomotor
activity were studied in the “open field” test. The MetS model was reproduced on 30 white outbred Wistar rats (12
months old) for 72 days by adding 30 g of white bread crackers per day to the regular diet (12 g per day of complete
feed per animal) and consumption as a drink 10% fructose solution in distilled water. The control (comparison)
group consisted of 12 intact animals.

Results. The MetS model reproduced in rats is characterized by a significant decrease in motor activity and
orienting-exploratory behavior in the form of a reduction in the number of crossed peripheral squares, vertical
stands, and peeps at the hole by an average of 25% against the background of the disappearance of exits to the
center of the “open field” device and a significant increase in the duration of stops. Disorders of the emotional
sphere and autonomic reactions are characterized by a decrease in the number of acts of grooming with a significant
increase in their duration and an increase in the number of bowel movements and urination by an average of 67%.

Conclusions. The authors believe that the reproducible model of MetS leads to the formation of stable
disturbances in motor activity and orientation-exploratory behavior with a concomitant disturbance in the activity
of the emotional and vegetative state. This has significant implications for the future of behavioral and cognitive
research, inspiring new avenues of exploration and discovery.

Key words: behavioral reactions, locomotor activity, vegetative state, metabolic syndrome.
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