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Results: Iron is an essential trace element involved in multiple cellular processes,
including oxygen transport, enzymatic catalysis, and energy production. The retina, being a
highly metabolic tissue, accumulates significant iron levels. Iron homeostasis is maintained by
proteins such as DMTL, ZIP transporters, ferritin (storage), and ferroportin (export).
Dysregulation of these pathways results in oxidative stress (OS), inflammation, angiogenesis,
and cell death. In age-related macular degeneration, pathological iron accumulation in the
macula, Bruch's membrane, and drusen contributes to retinal pigment epithelium dysfunction.
Aceruloplasminemia and hereditary hemochromatosis illustrate systemic iron overload
impacting retinal integrity. In diabetic retinopathy, hyperglycemia-induced hemolysis and iron
leakage exacerbate oxidative injury, promoting neovascularization. Glaucoma shows iron
redistribution, with overload in Miiller cells and ganglion cell axons. In retinitis pigmentosa,
iron-induced OS selectively accelerates cone photoreceptor death.

Conclusion: Iron metabolism is fundamental to retinal health, but iron overload plays a
pivotal role in the pathogenesis of multiple retinal diseases. Understanding the intricate
mechanisms of iron transport and regulation, particularly involving DMT1 and ZIP proteins,
remains critical. Iron chelation therapy has shown encouraging results in experimental models
but further clinical studies are necessary to validate its efficacy in human retinal diseases.

BUKOPUCTAHHSA TEXHOJIOI'TH IITYYHOI'O IHTEJEKTY B OCBITHBOMY
MPOLIECI 3 TICTOJOTIi, IATOJIOI'Ti TA EMBPIOJIOITT
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Kadenpa ricrosnorii, mutoorii Ta eMOpiosorii
3anopi3bKuii JepKaBHUN METUKO-(papMalleBTUIHUN YHIBEPCUTET

MeToro JTOCHI/DKEHHS € aHali3 MOJMJIMBOCTEH IHTErpamii TEeXHOJOTid IITYYHOTO
inTenekty (III) y naBuanbHuMii npoiiec 3 TiCTONOTI, HUTOMOTrI Ta eMOpioorii B 3akiafax BHUIOL
MEIUYHOI OCBITH.

Marepianm Ta Meroau: IIpoBeneHO KOMIUIEKCHMM aHalli3 Cy4yaCHMX TEHICHLIN
3acrocyBanHs L1 B Mopdonorii 3a qomomororo rimubunnoro HaBuanHs (CNN, U-Net, DenseNet,
Vision Transformers) Ta MeTOAiB MYJIBTHOMHOI iHTerpamii JaHux. Y TOCIIKEHHSX HIIHPOKO
BUKOPUCTOBYBAJIMCS ~ aBTOMATHM30BAaHI CHCTEMH CEIMEHTallli TICTOJIOTIYHUX  CTPYKTYP,
IPEJUKTHUBHI MOJIEJII MAIIMHHOTO HAaBYaHHS JUIs AU(EpeHLIHHOT JIarHOCTUKY TKaHUHHUX 3MiH,
a TaKOXX TEHEepaTHBHI AITOPUTMU JJIsi CTBOPEHHS CHHTETHYHHX TiCTO3pa3KiB. AKTHBHO
3actocoByBanucs explainable Al-minxomu (temnoBi kaptu CAM, attention-mMexaHi3mMu) JUIs
MIJBUIIEHHS MPO30pPOCTI pillleHb Mojenei. IHHOBaliiiHI HampsMM BKJIIOYald BIpTyajbHE
¢bapOyBaHHs TKaHUH, LH(POBY MopdomeTpito, OararoMacmTabHy Kiacudikalliro KIITHMH Ta
noOy/oBy TPUBHUMIPDHUX PEKOHCTPYKIIH TKaHUHHUX MIKPOCEPEIOBHI 13 3aCTOCYBaHHIM
ITTMOMHHUX MOJieNiel po3ni3HaBaHHs 00pas3iB.

PesyabTaT: BeranosneHo, mo BnposakeHHs I 103Bossie 3HaUHO MOKPALTUTH SIKICTh
HaBYaHHS MaMOyTHIX JIiKapiB depe3 aBTOMATHU30BaHE PO3Mi3HABAHHS TiCTOJOTIYHUX CTPYKTYD,
noOyOBY TPUBUMIPHUX MOZENEH TKaHWH, CTBOPEHHS CHHTETHYHUX 3pa3KiB JJIs TPCHYBAaHHS,
aHaJIi3 IPOCTOPOBOI OpraHizalii KIITUHHUX MOMYJIALIN Ta MIPOrHO3yBaHHS MOP(OIOTTYHUX 3MiH.
Bukopucranas mopenell TIIMOMHHOTO HABYaHHS A€ MOXKIIUBICTh HE JIMIIE OINTHMI3yBaTH
Ipoliec BUBUYEHHS TICTOJIOTIYHMX Ipenaparis, aje il po3BUBATH KPUTHYHE MHUCICHHS CTY/EHTIB.
OcobnuBa yBara MpUIUTSIETHCS MUTAHHSAM €TUKWA BUKOPHCTAaHHS MEIUYHHUX JaHWUX Ta HAaBYAHHIO
6e3meyHoi poboTH 13 MEAUYHUMHU 300paKEHHSIMHU B enoxXy nudposizaiii.

BucHoBok: InTerpaiiiss TEXHOJIOTIM IUTYYHOrO IHTENEKTY Y BHUKJIAJAaHHS TICTOJIOTI,
nuToNorii Ta emOpionorii cmpuse mepcoHamizamii HaBYaHHS, YAOCKOHAJEHHIO Bi3yalbHOT
J1arHOCTHKY, (OPMYBaHHIO MYJIbTUAUCIMUIUIIHAPHUX HABUYOK CTYJEHTIB 1 FOTYE iX 10 poOOTH B
YMOBaX BUCOKOTEXHOJIOTIYHOI MEAUIIMHU MaOyTHBOTO.
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