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1. BioximiyHi 0CO6JIMBOCTI NPiIOH-TIPOTEiHY 32 HOPMU Ta M1AaTOJIOTii

2. The biochemical characteristics of prion-protein in normal conditions and pathology

Pedepar:

1. Incepranist NpUcBsY€Ha BUBYEHHIO 6i0XiMiYHUX 0CO6IMBOCTEN (Pi3i0I0ri4HOrO Ta [1aTOJIOTiYHOrO NPiOH-
IIPOTEiHIB i ixHixX i30(pOpM 32 HOPMU Ta NIpU NPIOHHUX iIHQPEKLIIX y TBAPUH. 3'9COBAaHO 6i0XiMi4HI OCOBIMBOCTI
¢isiosoridyHOro npioHa Ta Moro i30popM y pisHUX CTPYKTYPHO-(PYHKIIOHATIBHUX BifliIaX TOJIOBHOTO MO3KY BEJIUKOI
poraroi Xyzo6u i mypiB. Y TKaHMHAX rOJIOBHOTO MO3KY BEJIMKOI poraToi xyZo06u BIeplie BUsIBJIEHO Psif, LONATKOBUX
isoopm (isiosoriuHoro npioHa. Bctanosneno, mo npu Hetunogiit popmi (FAE BPX) rydyactonofioHoi
eHLedanonarii BeJIMKoi poraroi Xygo0M NaToJIOTiYHNAN MIPiOH HAKONINYYETHCS B OJIMBHOMY SIPi JOBracTOrO MO3KY i
Mae iHTpaHepOHAJIbHUI TUII NEeTI03UTYBaHHs, Toi sIK Tunosa gopma I'E BPX xapaxkTepusyeTbcsl BinkianeHHIM
arperaris [1aTOJIOTIYHOrO IPioHa B MDKKJIIITUHHOMY CEPEIOBUIL| NOP3aJIbHOTO A1Ipa JOBraCTOro MO3KY.

BcraHOBIIEHO, O NIpenapaTy relapyHy Ta IEHTOCAH NOJICYIb(aTy 34aTHI 3HKYBAaTU PiBeHb (i3ioIorivHOro



IpioHa y TKaHMHAX LIeHTPaIbHOI HEPBOBOI CUCTEMU JIA6OPATOPHUX TBAPUH. JJOCIIiI’KEHO MeXaHi3M B3aeMOii
¢diziosorivHOro peKOMO6iHaHTHOrO IIPiOHA Ta IEeHTOCaH MoJicysbpdary in vitro. BussieHo, o 115 B3aEMOZIS €
crienpivHOI0, BUCOKOA(IHHOIO Ta 3yMOBJIIOETHCS B3AEMOIi€I0 CYIb(PAaTHUX IPYIl [IEHTOCAH I0JlicyIb(aTy 3
3ayMIKaMuy aprininy 148 ta 151 noninentugHoro gaHuiora npioxa. Kio4dosi cioBa: npioH-nporeiH, isodpopmu

IIPiOHa, TenapyH, IEHTOCAH NOJIiCyabdaT, Ty04acTonoAioHa eHledaonaris BeJIMKoi poratoi xyjoou.

2. The thesis is devoted to investigation of the biochemical particularities of cellular and pathological prions and
their isoforms in normal conditions and in the animal prion infections. The biochemical features of the cellular
prion and its isoforms have been established in different structural and functional parts of cattle and laboratory
rats brain. It was showed that the highest level of this protein expression is observed in medulla oblongata,
olfactory tract and olfactory bulb. In other parts of cattle cerebrum, namely in epiphysis, brain hemispheres,
inferior colliculus and cerebellum cellular prion protein is also expressing, but its level is lower approximately on
30-60% in comparison with medulla oblongata and parts of olfactory tract. Consequently, cellular prion is
expressing not only in medulla oblongata but also in other parts of cerebrum which means that these parts of brain
can also take part in the pathogenesis of prion diseases. In brain tissue of cattle were detected for the first time
the additional isoforms of cellular prion which have intermediate position between di- and deglycosilated prion
isoforms. It was shown, that in a case of atypical form of BSE, pathological prion accumulates in olive nucleus of
brainstem in diffuse manner. Typical form of BSE was characterized by granular accumulation of prion aggregates
in intercellular space of dorsal nucleus of brainstem. It was decided to make a search of preparations which are
able to decrease a level of cellular prion with out side effects, and in the same time depriving pathological prion of
substrate for replication. Were chosen two compounds - heparin and pentosan polysulfate, as they are able to
interact with cellular prion in vitro. Speaking about the influence of these compounds on cellular prion in vivo we
must mark that there is no such reference data. The results of our investigations show that injections of heparin
and pentosan polysulphate cause decrease of cellular prion level in forebrain, brainstem and spinal cord of tested
animals. It was set that type of PrPc isoforms expression after PPS treatment changes in forebrain, were take place
decrese of deglycosylated form of cellular prion as a result of decrease of level of diglycosilated PrPc and also in
the brainstem, were PPs causes expression of monoglycosylated form of cellular prion, which could not be
detected in normal condirions. In the same time we found out that injection of PPS causes considerable increase of
copper and zinc level in tested tissues when activity of Cu/Zn-SOD does not change. Heparin in concentrations 1
and 50 mg/kg/day does not cause changes in the maintenance of copper and zinc, and in activity of Cu/Zn-SOD.
Although injections with heparin in dose 300 mg/kg/day leads to the decrease of Cu/Zn-SOD activity but has no
influence on levels of copper and zinc. Molecular mechanism of interaction between cellular recombinant prion
and pentosan polysulphate has been investigated. It was detected, that this interaction is specific, has high-affinity
and is provided by non-covalent binding sulphate groups of pentosan polysulphate with Argl48 and Argl51 amino
acid residues in prion polypeptide chain. These results can explain the inhibiting effect of pentosan polysulphate
on prion protein expression in vivo. Key words: prion protein, isoforms of prion, heparin, pentosan polysulphate,
bovine spongiform encephalopathy.
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