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The aim of the study was to investigate the distribution of tight junction proteins claudin-3 and claudin-5 in
the endothelium of blood vessels of frontal lobes and area postrema of the rat brain under conditions of chronic
kidney disease. The study was based on immunohistochemical analysis using rat polyclonal antibodies to claudin-3
and claudin-5 and secondary antibodies with fluorescent labels.

The study was performed on sexually mature four-month-old Wistar male rats (n=4). To model chronic
kidney disease, 2/3 of the left kidney was surgically excised at two months of age, and one week later the right
kidney was completely removed. The control group of animals consisted of falsely operated Wistar male rats (n=4).

The distribution of fluorescent signal from claudin-3 and claudin-5 was evaluated using a confocal
microscope Leica TCS SP5. The localisation of claudin-3 and claudin-5 in the endothelium of blood vessels of
frontal lobes of the control group brain was established. These proteins were not detected in the blood vessels
endothelium of the area postrema circumventricular organ.

Claudin-3 and claudin-5 were not found in the frontal lobes of the experimental group. In the area postrema
of the experimental group, claudin-3 was distributed predominantly in the lateral and periventricular zones. Claudin-
5 was found exclusively in the periventricular zone of the area postrema.

Thus, the development of kidney failure and the occurrence of uremic toxins in plasma may affect the
molecular components of the blood-brain barrier.

QDDEKTbI CTUMYNALUU U BINOKALODbI -2 PELIENTOPOB HA CUITY COKPALLEHUA MUOKAPOA
HEMNOJNOBO3PEIbIX KPbIC
Bunanosa ' A., UBaHoBa T.C., lukononbckaa H.B., LLlanxenncnamoBa M.B.
depepanbHOe rocygapcTBEHHOE aBTOHOMHOE 0Opa3oBaTenbHOE yupexaeHue Bbiclero obpasosaHus "KaszaHckun
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Mepudpepunyeckas godamuHeprnyeckass cuctemMa (PyHKUMOHANbHO OTNMYaeTca OT ueHTpanoHon. Ee
dmsmonornyeckas ponb 3akni4aeTcs B perynsaumm yHKUMU NoYek, cepaeyHO-COCyaUCTOW, CUMNaTUYECKOW U
rOPMOHaNbHOW CUCTEM OpraHuMama. VICToYHukamu nepudeprnyeckoro gogammHa crnyxat CUMnaTtu4eckue HepBbl,
MO3roBOW CrOV HaAMOYEYHUKOB M HEMPOIHOOKPUHHbIE KNETKM nodvek, SIF-kneTku cepaua. M3BecTtHO, AodhaMuH,
KaK 3HOOreHHbIN KaTexonaMuH, OkasbiBaeT BNNSIHUE Ha CepaeyvyHO-CoCyaucTylo cuctemy. lencteme godammHa Ha
cepaue B MarnbIx 403ax SBMASeTCH pesyrnbTatoM ero NpsAMoro AercTemsa Ha godamuHeprunyeckme peuentopbl D1 u
D2, a B 6onbwmnx gosax Ha B1- n al-agpeHopeuentopbl (Girbes and Hoogenberg 1998, Murphy M.B. 2000).
OpHako o hmanonormyeckon ponu cepaeyHbiX AodaMUHEPTMYECKMX B BO3PACTHOM acnekTe HeT 4OCTaTOYHOM
nHdopmaumm. Llenblo gaHHOW paboTbl SABNSETCA U3YyYMTb BIUSAHME XIOPNPOMa3svHOM  HECENEKTUBHOIo
aHTaroHucta [J2 peuenTopoB Ha CUNy U aMnIUTy4HO-BPEMEHHbIE NMOKa3aTeNM COKpaTUTENbHbLIX OTBETOB MUOKapaa
npaBoro nNpeacepauns 7-gHEBHbIX KpbIC.

WccnepoBanve npoBedeHO Ha 7-OHEBHbIX NnabopaTopHbiX XMBOTHbLIX (n=6). CepAue npenapupoBanu u
n3roTaBnmMBanM npenapat npegcepaHoro Muokapga C  COXpPaHEHHbIM CUMHYCHbIM - Y3[1OM W CMOHTaHHON
akTmBHOCTbl0. OB6paboTKy KpMBOW WM3OMETPUYECKOro CcokpalweHus nposogunu B nporpamme «Chart 8.0».
Cratuctnyeckas obpaboTka nposBogmnacb ¢ nomolbio napHoro t-kputepus CtbiogeHTa. Ha ogHom npenapaTte
n3y4yanu BrnvsiHie aHToroHucTta 2 peuentopoB xnopnpomMasunHa, pupMbl «Curmay.

PesynbTatbl. Y 7-OHEBHbIX KPbICAT C COXPAHEHHBIM CWUHYCHbIM Y35IOM W CMOHTAHHOW aKTMBHOCTbIO
XJIOPNPOMasnH OKa3biBAeT MONOXUTENbHBLIN WHOTPOMHbIA 3PdEKT, yBEeNMUMBAET BpeMs OO MuKa, Nrowagb
N30METPUYECKOTO COKpALLEHMWS, MaKCMMarbHY0 CKOPOCTb COKpALLEHUSA, BPeEMs MaKCUMarbHOrO COKpaLleHus
nonockn muokapga npegcepams. Npu 3TOM yMeHbLUaeT YacToTy CMOHTaHHOW akTMBHOCTW. [aHHble pesynbTaThbl
MOryT ObITb MCNONb30BaHbl ANA  perynupoBaHusa  YHKLMOHANbHOrO COCTOSHUS  MuOKapada, W3MeHeHUs
nokasaTtenewm CoOKpalleHus Muokapga 7-OHEBHbIX KpbiC MpyM OEWCTBUM XMOPNpoMasnHa WuMeeT CrpaBOYHOe
3HayeHve.

EFFECTS OF STIMULATION AND BLOCKADE OF D-2 RECEPTORS ON MYOCARDIAL CONTRACTION
FORCE OF IMMATURE RATS
Bilalova Gulfiia A., lIvanova Taisiya S., Dikopolskaya Nanal’ya B., Shaykhelislamova Maria V.
Kazan Federal University, Kazan, Russia

The peripheral dopaminergic system is functionally different from the central system. Its physiological role is
to regulate the function of the kidneys, cardiovascular, sympathetic and hormonal systems of the body. Sources of
peripheral dopamine include sympathetic nerves, the medullary layer of the adrenal glands and neuroendocrine
cells of the kidneys, and SIF cells of the heart. Dopamine, as an endogenous catecholamine, is known to influence
the cardiovascular system. The action of dopamine on the heart at low doses results from its direct action on
dopaminergic D1 and D2 receptors, and at high doses on $1- and a1-adrenoreceptors (Girbes and Hoogenberg
1998, Murphy M.B. 2000). However, there is insufficient information on the physiological role of cardiac
dopaminergic in age-related aspects. The aim of this work is to study the effects of the non-selective D2 receptor
antagonist chlorpromazine on the strength and amplitude-temporal indices of contractile responses of the right
atrial myocardium of 7-day-old rats.

The study was performed on 7-day-old laboratory animals (n=6). The heart was dissected and a preparation
of atrial myocardium with preserved sinus node and spontaneous activity was made. The isometric contraction
curve was processed in the program "Chart 8.0". Statistical processing was performed using paired Student's t-
criterion. The effect of D2 receptor antagonist chlorpromazine, "Sigma" company, was studied on one preparation.

Results. In 7-day-old rats with preserved sinus node and spontaneous activity, chlorpromazine exerts a
positive inotropic effect, increasing time to peak, isometric contraction area, maximal contraction velocity, and time
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to maximal atrial myocardial striatal contraction. At the same time it decreases the frequency of spontaneous
activity. These results can be used to regulate the functional state of the myocardium, changes in myocardial
contraction indices of 7-day-old rats under the action of chlorpromazine has reference value.

nHaAMBNOYAINbHAA OBPA3OBATEJNIbHAA TPAEKTOPUA B BUOJNTOTMYECKOM OBPA30OBAHUU
BonabipeBa M.A.
HKOXHbIM dhepepanbHbIn yHuBepcuTeT, PocToB-Ha-[oHy, Poccusa, mpaviovskaya@mail.ru

https://doi.org/10.29003/m3847.sudak.ns2024-20/65

Mpouecc TpaHchopmauMm negarorm4yeckon CUCTeMbl BbICLLIEro 00pa3oBaHMsi HepaspbiBHO CBSI3aH C
COBPEMEHHBIMW FeOMONIUTUYECKMMU U COLMANbHO-3KOHOMUYECKMMIU BbI30BaMu. Takoe pedopMMpOBaHNE AOIMKHO
ObITb B COOTBETCTBUM C 3anpocamu obuiecTBa, pbiHKa Tpyda U camon nuvHocTu. OcHoBHble TpeboBaHus Co
CTOPOHbI obLecTBa HanmpaefeHbl Ha pasBUTUE JMYHOCTM C KPEaTUBHOCTBbIO, JTOTMYECKMM U KPUTUYECKUM
MbILLIIEHNEM, TMOKOCTbIO MPUHATUS pelueHui, pednekcuen, cBo6oaHONM KOMMYHUKaumen n np. CnegyeTt ykasaTb
OCHOBHbI€ NPEeAnoCLIKM MogepHM3aumm cdepbl 0bpasoBaHus:

- hopMMpPOBaHUE UHAMBUAYANBHOrO NOPTEONMO C Pa3BUTMEM METAKOTHUTUBHbIX HABbIKOB;

- HamuynMe KOHLUenuuu HenpepbiBHOro npodeccuoHanbHOro obpasoBaHus Ans nepexoga OT S4epHOM
mMozenu obpasoBaHus K koHLenuun ceobogHoro obpasoBaHus;

- rMbKoe INYHOCTHO-OPMEHTUMPOBAHHOE W afanTMBHOe obpa3oBaHWe fAns obyyawwmxcs ¢ 0cobbiMu
BO3MOXHOCTSIMW U MOTpebHOCTAMY;

- co3gaHue eguHon obpasoBaTernibHOM 3KOCUCTEMbI B KOHTUHYYME «BY3 — CTyAeHT — paboTogaTenby;

- MOAYNbHbLI NPUHLMN NOCTPOEHMsT obpasoBaTenbHbIX nporpamm B cootBeTcTBUM ¢ D3 273 «O6
obpasoBaHuu B Poccunckon ®egepaummny (rmn. 2, ct. 13, n. 3).

CnepyeT OTMETWUTb, YTO AN MOCTPOEHUs M peanusauuyn obyyeHus No WHAMBMAYaNbHOW TpaekTopuu
HeoOxoAMMbl ABa OdHOHaMpaBfeHHbIX 3anpoca: noTpebHOCTb WHAMBMAA W MOTeHuMarn CO CTOPOHbI
obpasoBaTtenbHoOn cuctembl. [loTpebHOCTb MHOMBMAA COMNPOBOXAAETCA npoueccamyM CamoopraHv3aumu,
camoperynsumm, MOTUBaLMKU, CMNOCOOHOCTW, BO3MOXHOCTM W WHTepeca nudHocTw. [lpouecc nepexoda Ha
MHAMBUAOYyanbHylo TpaekToputo obyyeHus TpebyeT oT obpasoBaTenbHOW OpraHv3aunyM COBEpPLUEHCTBOBAHMS
y4yebHO-MeToaMYeckon U martepuansHow 6asbl, KagpoBOW MOArOTOBKW, @ TakKkKe KOHTPONs COPMWPOBAHHOCTU
HaBbIKOB M KOOPAWHALMN HAaCTaBHMKOM/Ne4aroroM, TblOTOPOM/MEHEIKEPOM.

B KO®Y pgns nogrotoBkm no YICH «bBbuonorusi», «buotexHonorusi», «OBpasoBaHMe W negarorvkay
pasnuuyHbIX YPOBHEW noaroToBku (OakanaBpuart, MaructpaTypa) ucnonb3yeTcss obpasoBaTenbHas cpena,
yunTbiBalLWasa UWHAMBMAYanbHble NOTPEOHOCTM M 3anpochbl OOyYalWMXCs C  anbTepHaTWBHbIM  BbIGOPOM
OVUCLMNIMMH, a TakKe TEeXHOmMorMs yyeta W nepesadveta HabpaHHbIX OOCTwkeHW. OCHOBHbIMM nnaTgopmamu
3MNeKTpoHHOro oby4veHus senswTca (Moodle, Blackboard, LMS) u nHcTpymeHTamu koMmyHukaumm (MC Teams,
Zoom, Discord 1.4.).

Takon copmaT B3aMMOAENCTBMA YYaCTHUKOB 0Opa3oBaTeNbHOrO MNpoLiecca XOpOLWO Co4YeTaeTcsl C
ryMaHWTapHbIM OfIOKOM OCBOEHUS OUCUMMIIMH, NPOBEAEHUSA KOHMEpEeHUWA, CEMMHAPOB, COBELLAHWUA, NEKUUN,
NoBbILLEHMS KBanudukauumn, nepenogrotoBky, A8 camocToaTenbHOM paboTbl, BHeayanTopHo paboTsbl, ANg nuy, ¢
WHAMBMAYaNbHBIMU OCOBEHHOCTAMN 300POBbSI.

OpHako Takasi TEXHONOMMS He MOXET 3aMeHUTb cOop MaTepuanoB Ans 6a3bl SKCNEPUMEHTArbHbIX AAHHBIX,
anpobauuio M KIMHWYECKne wuccrnegoBaHns paspaboTaHHbIX MEeTOAOB  AMarHOCTMKKM, CcBop  MOYBEHHO-
3KOMNOrMYECKMX, reoboTaHNYeckux OaHHblX, YTO HeobxoouMmMo B OMOMOMMYECKUX U COMPSHKEHHbIX
BOMOTEXHONMOMMYECKNX, BUOUHXEHEPHBIX N SKONOMMYECKMX UCCMNELOBAHUAX, HECMOTPSI HA Hanu4Me CUMyIATOPOB U
TpeHaxepoB Ans hopMUPOBaHNA U OTPaboTKM HaBbIKOB U YMEHUIA.

INDIVIDUAL EDUCATIONAL TRAJECTORY IN BIOLOGICAL EDUCATION
Boldyreva Marina A.
Southern Federal University, Rostov-on-Don, Russia

The process of transformation of the pedagogical system of higher education is inextricably linked with
modern external and internal challenges. Such reform must be in accordance with the demands of society, the
labor market and the individual himself. The main requirements from society are aimed at developing an individual
with creativity, logical and critical thinking, flexibility in decision making, reflection, free communication, etc.

At SFU, for training in the areas of “Biology”, “Biotechnology”, “Education and Pedagogy” for bachelors and
masters, an educational environment is used that takes into account the individual needs and requests of students.
This system has alternative disciplines, as well as technology for taking into account developed skills. The main e-
learning platforms are (Moodle, Blackboard, LMS) and communication tools (MC Teams, Zoom, Discord, etc.).

This format of interaction between participants in the educational process is used for conferences, seminars,
lectures, advanced training, for independent work, extracurricular work, and for persons with individual health
conditions.

However, such technology cannot replace experimental data bases, testing and clinical studies of developed
diagnostic methods, and collection of soil-ecological and geobotanical data.
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