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Pedepar:

1. Incepranifina po60Ta IPUCBIYEHA BUPIIEHHIO aKTyaJIbHOTO IIMTaHHS Cy4aCHOI 0(PTaIbMOJIOTII 0[O BUBYEHHS
MopGOoDYHKLIOHANBHUX 3MiH B OpraHi 30py (ciTyacta 060JI0HKA Ta 30POBUI1 HEPB) LIypPiB HA TJli MiJBUILEHOTO
HA/IXOPKEHHS B OPraHi3M IIE€CTHUBAJIEHTHOTO XPOMY SIK YMHHUKA JOBKIJIS Ta Ja€ MOKJIUBICTD 3'51ICYBaTH
0CO6IMBOCT] NOr0 HEMPOTOKCUYHOTO BILJIMBY, PO3LIMPUTHU YSIBJIEHHS [IPO MOKIMBOCTI IaTOT€HETUYHO
CIIPSIMOBAHOI KOPEKILi i MpOQiaKTUKY BUSBJIEHUX 3MiH. EKcriepuMeHTabHe LOCTiIKEHHS
mopdodyHKuioHanbHUX 3MiH y C Ta 3H 3a ymoB BrmBy Cr(VI) 6ys10 IpoBeieHO HA 72 CTaTEBO3PINX CaMIISIX-
mypax. Yci eKCliepuMeHTasbHi MaHIIyJIALil 3 TBApMHAMY [IPOBOAVIIN 3 JOLEPKaHHIM ITPAaBUJI, TPUAHATUAX
«EBPONENCHKOI0 KOHBEHIII€IO 3 3aXMCTY XPEOETHUX TBAPUH, 5IKi BUKOPHUCTOBYIOTHCS 7151 €KCIIEPMMEHTAJIBHUX i
HayKoBUX Linei» (Ctpac6ypr, 1986 p.), 3arajibHUX €TUYHUX IPUHLIMIIIB €KCIIEPUMEHTIB HaJl TBAPMHAMU, CXBAJIEHUX

[T - HanioHanpHUM KOHTrpecoM 3 6ioetuxu (Kuis, 2007 p.) Ta BifnosigHo no nosoxeHb ARVO (The Association for



research in vision and ophthalmology) mono BUKopucTaHHs TBapyH B OPTaIbMOJIOTIYHUX JOCIiIPKEHHSIX.
[TpoToxos HaykoBO-HocCainHOI podoTH (N2 3 Bin 26.10.2020 p.), ckiageHui KoMicieto 3 muTaHb 6ioetuku XMATIIO,
3aCBifUye€ BiICYTHICTb ETUYHUX Ta MOPAJIbHO-IIPABOBUX IIOPYLIEHD I1iJ] 4aC NNPOBEJEHHS €KCIIEPUMEHTY. 32 YMOB
HAJXOIPKEHHS 10 OpraHi3aMy IIypiB mecTUBaJleHTHOro Xxpomy B C Ta 3H po3BUBaIOTLCS [er€HepaTUBHI 3MiHU
HEMPOHIB i Helporii. XapakTep Ta CTyIiHb BUPAaXXEHOCTI OCTaHHIX 3asieXaB Bif TepMmiHy BruBy Cr(VI) 3
IOCSITHEHHSM HalBUILOTO PiBHS [AaTOJIOTIYHUX 3MiH yepe3 60 1i6 gociiny. Y ciTyacTiit 060J10HLi BUSIBIIEHI
HaOPSKOBi 3MiHM B yCiX IIapax, SKi BUSIBUINCS B 301/IbLIEHH] 3arajibHOi TOBIMHA - (216,79 + 8,47) MKM (+16,2 %) (p <
0,02), Ta nopyueHHi cyBopo nudepeHuiioBanoi nomaposocTi. Tina I, I ta I1I HelipoHiB — 3 03HaKamMu Kapiosizucy
Ta XaOTUYHMM PO3MillleHHSIM i pparMeHTalii€o BipoCcTKiB. Y iHTpaKpaHiaJlbHOMY Biflisii 30poBOro HepBa oMideHi
[IOPYIIEHHS LIUTOAPXITEKTOHIKY 332 PaXyHOK 4acTux Jfedopmaliiil akCOHIB raHIIi03HUX KIIITUH CiTYacTOi 060JI0HKU
(T'KC), a TakoX MOPYILIEHHS ixX MapajesbHOTo po3MillieHHs Ta HabpsiK i3 (9,86 + 1,37) Mkm o (15,7 + 1,3) MKM (+59,22
%) (p < 0,01). BusiBsieHi peakTuBHi 3MiHM aCTPOLUTIB 3i 30i7bLIEHHSIM MOMYJIALiN KIiTUH - TiHel 10 (3 060 + 180) B 1
MM2 (+70 %) (p < 0,01), 110 € IPOSIBOM PO3BUTKY IUPY3HOIO PEAKTUBHOTO IJ1i03y. YCTaHOBJIEHO, 1110
IeCTHBAJIEHTHUM XpOM IIPOHUKAE yepe3 remaroeHuedaniynuii ((EB) Ta remaToodransmivyuuii (TOB) 6ap’epu 3
akymysoBaHHSIM B C Ha 20-Ty 1o6y ekcniepumenty - (0,03 + 0,01) %, B C ta 3H - (0,1 + 0,01) % i (0,13 + 0,01)% Ha
40-By o6y i (2,69 + 0,62) % (p < 0,02) ta (1,23 + 0,1) % (p < 0,02) BiANOBiTHO HANIPUKIHIIi EKCTIEPUMEHTY 3
O/IHOYACHO JIMCPETyJIbOBaHMMU PiBHSIMU €CEHLINHUX MIKpOeJIeMEeHTIB — Kasbliiio (023,83 %), marHiio (055,6 %), xs10py
(046,7 %) B C Ta Hatpito (0108,3 %) i kanbio (017,8%) (p < 0,05) B 3H. 3acTocyBaHHS riiporesio MeTUIKPeMHieBOi
kucsotu ('MK) sk kopekTopa Cr(VI)-acouifioBaHoi HelipOpeTUHOMNATIi IPU3BOAUTD 10 306€peKEHHS
ricroapxitektoHiku C Ta 3H yIpomoBX yCix TpbOX TEPMiHIB focify. 3arajbHa ToBIuHa C yIpogoBX yCiX TEPMiHIB
EKCIIEPUMEHTY He Bifpi3Hssacs Bill TOKA3HUKIB y IPYIIi IOPIBHAHHS, WO CBiAYUTL PO HOPMAaJi3alilo IIOKa3HUKIB.
Ha 40-By no6y ToBmuHa 3H 3meHmunacs Ha 14,2 % (p < 0,05), Ha 60-Ty no6y - Ha 21,02 % (p < 0,05) wono rpynu
6e3 JiKyBaHHS. BifHOCHO BUCOKUY MOPGOMETPpUYHUI ITOKA3HUK TOBIIVMHYU HEPBOBUX IIyUKiB 30pOoBOro Hepaa (019,3
%) (p < 0,05) Ha 60-Ty 106y, 3iCTaBJISIIOUX 3 'PYIIO0 IIOPIBHSHHS, OYB 3yMOBJIEHU, IIEPEBa’KHO, HAOPSIKOM
CIIOJTyYHOTKaHUHHUX NIEPETUHOK (CEIT), L0 32 MOXOAKEHHIM € (iOpOBACKYJISIPHOIO TKAHUHOIO, 30arayeHolo Ha
KOJIar€HOBI BOJIOKHA Ta CyAuHU. HelpouuTu Ta ixX BiIpOCTKU — B 33[40BiJIbHOMY CTaHi. BUKopucraHH4 rigporeo
METUJIKDEMHIEBOI KUCJIOTHU SIK KOPEKTOPa TOKCMYHOI'O BIUIMBY LIECTUBAJIEHTHOIO XPOMY T10Ka3aJI0 BiJICYyTHICTh
IereHepatuBHO-gucTpodiuHux 3MiH y C Ta 3H Ha 20-T1y i 40-By 106u. Yriepiie IpoBeieHO KOMILJIEKCHE
MOpP(oJIOriYHe IOCTIiI>)KEHHS CITKiBKM Ta iHTpaKpaHiaJbHOTO Bif1ijTy 30pOBOrO HEPBA IIypiB 32 YMOB HaAJIUIIKOBOTO
Ha/IXOJPKEHHSI B OPraHi3M TBapMH MIE€CTUBAJIEHTHOTO XPOMY B eKCIlepuMeHTi. BctanoBsneno, mo Cr(VI) yuHuTb
IIpsIMY HEUPOTOKCUYHY Aito Ha C Ta 3H, fKa Mae pi3HUI CTYyNiHb BUPAXXEHOCTI B 3aJIEXKHOCTI BiJl TEPMiHY BILJIMBY
KCEHO6i0TUKA. BHsBIEHO abTepaTHBHO-HAOPSKOBI 3MiHU raHIJIIO3HMX, aMaKPUHOBUX, TOPU30HTA/IbHUX i
OinoJIIpHUX KJIITHH Ta iX aKCOHIB y BCiX Mapax ciT4acToi 060JI0HKM Ta AeMieiHi3alisi HepBOBUX BOJIOKOH
iHnTpakpaHianbpHOro Binainy 3H yxe uepes 20 #i6 nocuiny, npu LbOMY BUpaXkeHi 3MiHU y BUTJISTi aGCOIIOTHOTO
nopyueHHs ricroctpykrypu C ta judy3Horo peakTupHoOro riiody B 3H cniocrepiratorbest Ha 60-Ty 100y. BusiBneni
IVCQYHKIiS HEMPOHIB Ta pEaKTUBHUI IJ1i03 € TUIIOBUM IIPOSIBOM HeWpogereHepatlii. Ynepiie BCTaHOBJIEHO, 32
IAHMMM CKaHYBaJIbHOI €JIeKTPOHHOI MiKpPOCKOTIii, 110 mecTUBaJIeHTHUI XPOM pyiHYye reMartoeHuedanivHui ta

remaToo(pTasbMiuHUIl 6ap’epy i HAKOMMYYETHCS B CITKIBLi i1 30pOBOMY HEPBI L1ypiB.

2. The thesis is devoted to solving of such an urgent issue of modern ophthalmology as the study of
morphofunctional changes in the organ of sight (retina and optic nerve) of rats at increased intake of hexavalent
chromium from the environment. A research presented in the thesis is aimed to clarify the features of hexavalent
chromium neurotoxic effects and to broaden the idea of pathogenetically directed corrective actions and
prevention of detected changes. Heavy metal pollution is growing every year and it raises serious concerns about
the possible negative consequences. According to the European Chemicals Agency, every third case of the disease
on the planet is due to a chemical factor. Assessment of the heavy metals impact on the organ of sight (retina and
optic nerve) as an environmental factor is timely and relevant, because today insufficient attention is paid to this
problem. A limited number of scientific papers devoted to the study of pathogenetic mechanisms of heavy metals
(as environmental factors) on the retina and optic nerve determines the practical necessity and significance of this



thesis, because understanding the pathogenesis of harmful effects together with the correct diagnostics makes it
possible to make an adequate diagnosis of a pathology and enable to provide timely etiological treatment. An
experimental study of morphofunctional changes in R and ON under conditions of exposure to Cr (VI) was
performed on 72 adult male rats. All experimental manipulations with animals were carried out in compliance with
the rules adopted by the "European Convention for the Protection of Vertebrate Animals Used for Experimental
and Scientific Purposes” (Strasbourg, 1986), General Ethical Principles of Animal Experiments, approved by the 3rd
National Congress of Bioethics , 2007) and in accordance with the provisions of ARVO (The Association for
research in vision and ophthalmology) on the use of animals in ophthalmic research. The protocol of research work
(N23 dated 26.10.2020), drawn up by the Commission on Bioethics of KhMAPE, certifies the absence of ethical,
moral and legal violations during the experiment. According to the research program, rats were divided into three
groups of 24 rats in each: (I) control group, (II) - rats receiving drinking water enriched with Cr (VI) (K2Cr207) -
0.02 mol / 1, typical for soil of the northern part of Sumy region and (IIl) - rats drinking water saturated with
K2Cr207 and methyl-silicic acid hydrogel as a correcting agent. Animals were taken out of the experiment on the
20th, 40th and 60th days. The solution of this problem and analysis of the obtained results were achieved using
modern methods of retinal and optic nerve research: histological and histomorphometric - to study pathological
changes in neurocytes and their processes and cells of macroglial origin, histochemical - to assess the deformation
degree of myelin sheath of intracranial part in the cranial nerve, immunohistochemical - to determine the activity
of endogenous reparative proteins under stress. Statistical and mathematical calculations were used for
processing the study results. Trace element composition was studied using crystal diffraction and energy
dispersion spectrophotometers in a scanning electron microscope. When hexavalent chromium gets into the rat
organism, degenerative changes of neurons and neuroglia develop in its R and ON. Nature and severity of the latter
depended on the duration of exposure to Cr (VI) with achievement of the highest level of pathological changes
after 60 days of the experiment. Edematous changes were found in all layers of the retina: such as increase in total
thickness - 216.79 + 8.47 um (+ 16.2%) (p <0.02) and deformation of layers structure. Bodies of I, IT and III neurons
had signs of karyolysis, chaotic arrangement and fragmentation of processes. Intracranial part of optic nerve had a
defect of cytoarchitectonics due to frequent deformations of axons of retinal ganglion cells (RGC), derangement of
their parallel location and edema increase from 9.86 + 1.37 um to 15.7 + 1.3 um (+59.22 %) (p <0.01). Reactive changes
of astrocytes with increase of shadow cells number to 3060 + 180 in 1 mm2 (+ 70%) (p <0,01) were revealed, which
is a sign of diffuse reactive gliosis development. It was concluded that hexavalent chromium penetrates through
the blood-brain barrier (BBB) and blood-ocular barrier (BOC), with accumulation in R on the 20th day of the
experiment - 0.03 £ 0.01% in R and ON -0.1 + 0, 01%; 0.13 + 0.01% on the 40th day and 2.69 + 0.62% (p <0.02) and
1.23 £ 0.1% (p <0.02), respectively, at the end of the experiment with simultaneously dysregulated levels of essential
trace elements - calcium (o 23.83%), magnesium (o 55.6%), chlorine (0 46.7 %) in R and sodium (o 108.3%) and calcium (o
17.8%) (p <0.05) in ON.
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