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MOHQKYHHPHO-FEHETM‘IQCKME npeanocbiyiKU pa3BuUTuA Updates
PaHHUX HeﬁPOAQFEHepaTMBHbIX npoueccoB B CceTyaTKe

[1.B. Teneruna*, 0.C. KoxkeBHuKoBa, H.I". Konocosa

WHcTUTYT umTonorum u reHetukn Cubmpekoro otnenenna Poccuiickoii akagemum Hayk, HoBocubumpek, Poccniickan Qefiepauma

AHHOTALMA

B ocHoBe Bcex HenpodereHepaTUBHbIX 3300M1€BaHUIA CETUYATKU JIEHKAT CHUMKEHUE METabosIMUYECKUX U BOCCTAHOBUTENbHBIX
MPOLLECCoB, HapYLUEHNE MUKPOLIMPKYNALMM U CTPYKTYPHOW OpraHmu3aumu cetyatku. Bo3pact — Bedywwmin daktop pucka
BO3paCcTHOM MaKynspHoi AereHepauuu (BM[I), ocHOBHOM NMpuuMHbI HeobpaTMMOW NoTepu 3peHus NioAbMU B BO3pacTe
cTapwe 60 net. 3pdeKTMBHLIX cnocobos nevenns BM[ Het, uto 0bycnoBneHo HeMomHOTOM 3HaHWM naToreHesa. B ero
OCHOBE JIeKaT XapaKTepHble ANA CTapeHUsA U3MEHEHWA CETYaTKM, HO MeXaHWU3Mbl, 3aMnycKaloLume nepexoq 06bl4YHbIX BO3-
PaCTHbIX U3MEHEHMIA B NATONOMMYECKUIA MPOLIECC, OCTAIOTCA HEACHBIMU. 3aKOHOMEPHO, YTO MaHWUdeCTaLmUn KIMHUYECKMX
NPOABNEHUI 3aboneBaHn NPeaLLecTBYIOT U COMYTCTBYIOT COBLITUA, MPOMCXOAALLME HA MONEKYNAPHOM YPOBHE, MU3y4aTb
KoTopble Ha nioaax npobnemMatnyHo. Cetyatka uMeeT obLuylo 6a30Bylo OpraHM3aumio cpeay BCeX BUAOB MO3BOHOYHBIX,
YTO MO3BOMIAET MCMO/b30BaTh HUBOTHBIX 1A M3YYEHUA MEXaHU3MOB, NEXALLMX B OCHOBE MOAAEPHaHUA HOpPMasbHOro
PU3MONOrMYECKOro CTPOEHMA CETYATKM U MaTOreHe3a MHOTUX 3ab01eBaHWA, NMPUMEHATb MONYYEHHbIE 3HAHWA ONA pas-
paboTKM HOBbIX NleYeHns 3TX 3aboneBaHui y niogen [11.

HacTosLee nccnegoBaHye BbINOMHEHO HA YHUKANbHOW MOLENVW NPeXAeBPEMEHHOM0 CTapeHnA — nHUKM Kpbic OXYS, y Ko-
TOPbIX Pa3BUBAETCA PETUHOMATMA, M0 BCEM KIOUYEBbIM NPU3HaKaM COOTBETCTBYHOLLAA «Cyxor» dpopme BM y niogen.
LUenb paboTbl. ViccneqoBatb BKNad M3MeHEHWIM NOCTHATANIbHOMO HEMPOreHe3a ceTyaTky B passutve BM[-nonobHow pe-
TMHonatum y Kpbic OXYS. Kak nokasanu Haww uccnegoBaHuma, y Kpbic OXYS naTonornyeckMM M3MeHeHUAM NoLBEPHEHbI
BCE CTPYKTYPHbIE KOMMOHEHTbI CETYaTKM: cocyabl (XopuomaanbHble U MHTPapeTUHanbHbIe), MeMbpaHa bpyxa, poTopeuen-
TOPbI, FAHIIMOHAPHbIE HEMPOHBI, UHTEpHeWpOHbI U PI3 [2, 3]. Yike k Bo3pacty ~3—4 Mec. y 100% kpoic OXYS pa3suBatotca
KMMHWYECKME NPOABNIEHUA PETUHOMATMM, C BO3PAcTOM NaToforMyeckMe U3MeHeHUA HapacTaloT U COMpOBOMKAATCA rube-
Nblo (pOTOPELIeNnTOpOB, HapyLIeHNeM ayTodarum N aKTUBHBIM rMo30M [3-5]. CeTyaTKka MIEKOMUTAIOLLMX BO B3pPOC/IOM CO-
CTOAHWUM NOYTM He crocobHa K HelporeHesy de novo, B CBA3M C YEM 3aN0XeHHbIe B Nepuof eé GopMUpOBaHWA CTPYKTYPHO-
$YHKUMOHaNbHbIE 0COBEHHOCTM MOTYT UMETb OTAaNeHHbIe 3GPEKTbl B OHTOreHese.

Mol 06Hapyuan, 4to Kpbicbl OXYS poaaloTca co 3HAUUTENIbHO CHUMKEHHOW MONYNALMEA aMaKpUHOBBIX M KOMIEHCa-
TOPHO MOBbILLIEHHBIMU MONYAALUAMU FaHIIMOHAPHBIX U FOPU30HTaNbHbIX HEMPOHOB B ceTyaTKe. [locTHaTanbHoe pas-
BUTME CeTYaTKM Kpbic 3aBepLuaetca K 20 gHI0 ®M3HM U xapakTepu3ayeTca y Kpbic 0XYS casurom xpoHonorum gudde-
PEHLIMPOBKM BUNONAPHLIX KNETOK U GOTOpeLenTopoB U, Kak cneacTeue, 6onee No3gHMM GOpPMUPOBAHUEM HAPYMKHOTO
CeTyaToro CfoA, COCTOALLEro U3 CMHaNCoB Mexay doTopeuentopamu, GUMONAPHBIMU U FOPU3OHTANIbHBIMU KNeTKa-
MU. 3afep!KKa Havana cMHanToreHesa B cetyatke Kpbic OXYS cTaHOBUTCA NPUUMHOM NOBLILIEHHOMO YPOBHA anonTo3a
W YCUNEHHOW pPeayKUMKU HeMpoHOB. TakMM 06pas3oM, y Kpbic OXYS K MOMEHTY OTKpbITUA rna3 npouecchl AudpdepeH-
LMPOBKM (QOTOPELIENTOPOB M CMHANTOreHe3 He 3aBepLUeHbl, YTO MOXKET MPUBOAWTL B AaibHEWLIEM K CyLLECTBEHHO-
MYy M3MEHEHUI CTPYKTYpbl U GYHKLMI ceTyaTku. lonyyeHHble pe3ynbTaTbl NO3BOMUAM NPEANONOKMUTb, YTO 3a[1epPHKa
(GOopMMpoBaHMA CETYATKM MOMKET ObiTb NPeaMKTOPOM pa3BuTUA npusHakoB BMI y Kpbic OXYS M, BO3MOMKHO, 3TOr0
3aboneBaHuA y niofen.
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Molecular genetic background for the development
of early neurodegenerative processes in retina

D.V. Telegina*, 0.S. Kozhevnikova, N.G. Kolosova

Institute of Cytology and Genetics, Siberian Branch of Russian Academy of Sciences, Novosibirsk, Russian Federation

ABSTRACT

All neurodegenerative retinal diseases are characterized by decreased metabolic and regenerative processes, impaired
microcirculation, and structural abnormalities of the retina. Age is a significant risk factor for age-related macular
degeneration (AMD), which is the primary cause of irreversible vision loss in individuals aged over 60 years. Since its
pathogenesis is not completely understood, there is currently no effective treatment for AMD. The pathogenesis of age-
related retinal changes is still uncertain, despite being grounded on alterations in characteristic features of the retina due to
aging. The molecular events preceding and accompanying clinical disease manifestations pose a challenge for human study.
The retina shares a uniform basic structure throughout all vertebrate species, enabling the use of animals in exploring
the mechanisms responsible for maintaining a healthy physiological structure of the retina and for the pathogenesis
of numerous diseases. With the knowledge acquired, novel remedies for these ailments can be developed for humans [1].
The study analyzed the OXYS rat line, known for its premature aging and retinopathy which mimics the dry form of AMD in
humans. The aim was to examine how postnatal retinal neurogenesis changes contribute to the development of AMD-like
retinopathy in these rats. By approximately 3—4 months of age, all structural components of the retina in OXYS rats
demonstrate pathological changes, including vessels (both choroidal and intraretinal), Bruch’s membrane, photoreceptors,
ganglion neurons, interneurons, and RPE. This is supported by our research findings [2, 3]. By approximately 3-4 months
of age, all structural components of the retina in OXYS rats demonstrate pathological changes, including vessels (both
choroidal and intraretinal), Bruch’s membrane, photoreceptors, ganglion neurons, interneurons, and RPE. One hundred
percent of OXYS rats exhibit clinical symptoms of retinopathy. As they age, pathological changes intensify and coincide with
photoreceptor death, hindered autophagy, and active gliosis [3-5]. Due to its limited capacity for neurogenesis, the adult
mammalian retina’s structural and functional properties during its development can exert lasting impacts on ontogeny.

We discovered that OXYS rats exhibited a notable reduction in the population of amacrine neurons during birth, along with
an increment in the populations of ganglion and horizontal neurons in the retina as a form of compensation. The postnatal
development of the rat retina is finished by the 20th day of life. In OXYS rats, this development is distinct in that it causes
a shift in the timing of differentiation of bipolar cells and photoreceptors, leading to the later formation of the outer retinal
layer. This layer is composed of synapses between photoreceptors, bipolar cells, and horizontal cells. The delayed onset
of synaptogenesis in the OXYS rat retina results in elevated apoptosis levels and a heightened reduction of neurons.
Consequently, the processes of photoreceptor differentiation and synaptogenesis remain incomplete by the time of eye
opening in OXYS rats. This incomplete development can significantly impact the retina’s structure and functions. These
findings indicate that a delay in retinal formation could serve as a predictor of the development of AMD in OXYS rats, and
potentially this disease in humans.
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