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LOCALIZATION AND LEVEL OF THE CELLULAR PRION
IN THE KIDNEYS OF DIFFERENT AGE WISTAR LINE RATS
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Transmissible sponhioform encephalopathies (TSEs) are resulting from infection and genetic or/and
sporadic cases. The infectious agent of the disease is pathological prion (PrPS¢, Sc — scrapie from). The precursor
of PrP% s the cellular prion (PrP° C — cellular from). It is located on the outer surface of the cell membrane
and involved in different metabolic processes.

The PrP°¢ localization and its level in the kidney tissue of rats of different age were studied. PrP¢ was found in
the convoluted and straight nephrons tubules and in vascular glomeruli in kidney tissue by immunohistochemical
analysis. However, according to tissue age-related changes the localization of PrP¢ was not changed.

The total amount of cellular prion in the kidneys of different age rats was determined by dot blotting
analysis. PrP¢ level decreased by 44 % in the kidneys of six months animals compared to one month animals.
Its level also decreased by40 % in thirty months animals’ tissue compared to one month animals.
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Prion diseases are slow neurodegenerative disorders in humans and animals, which have a fatal effect. The disease is a manifestation
of molecular pathology in which cell (physiological) prion changes its structure and is transformed in pathological form [1, 2, 3]. The
study of the physiological role of PrPC in cellular processes is an important for understanding the causes of neurodegeneration including
direct effect of prions or loss of PrP¢ functionality.

PrP¢ is localized on the surface of mammalian cells and consists of sialic glycoproteins formed by about 210 amino acids, which
is connected to the plasma membrane by glucosil-phosphotidil-inositol fragment [4, 5].

The studies of PrPC functions in vitro and in vivo have shown that this protein is involved in copper metabolism and
protection mechanisms against of oxidative stress and apoptosis and also in cell adhesion, migration, proliferation and differentiation,
and interactions with extracellular components. In addition, the cellular prion is involved in the synaptic structure formation and
its functioning. It maintains the Ca*-homeostasis, influencing on the Ca?-channels activity [6, 7].

Cellular prion as a precursor of pathological prion was founded in different tissues by western blotting [8]. However, there are no
information about its localization in the kidneys of animals. Because of the sporadic diseases occur in older age persons, we investigated
the PrPClevel in the tissue of rats of different ages.

The aim of the study was to determine the ontogenetic changes of cellular prion localization and level in the rats’ kidneys.

Materials and Methods. Manipulation with the animals were carried out under the principles of the “European Convention
for the Protection of Vertebrate Animals Used for Experimental and Other Scientific Purposes” (Strasbourg, 1986), the Decision
of the First National Congress on Bioethics (Kyiv, 2001) and the Law of Ukraine “On Protection Animals from Brutal Treatment’
(Kyiv, 2006; the protocol Ne 55 of the expert commission meeting from 17.05.2016).

Research was carried out on the males of laboratory rats Rattus norvegicus var. alba, Wistar line, which were held
under standard vivarium conditions. The animals aged one, six and thirty months were decapitated, the kidneys were selected for
this research.

For immunohistochemical studies, the tissue was fixed, washed and dewatered. The paraffin blocks formation was performed
using standard techniques [9]. The isolated fragments of the tissues were incubated with monoclonal primary antibodies (Antibody
mABG6H4; Prionics, Switzerland) at +4°C for 12 h. Dako firm (Denmark) reagent kit for immunohistochemical studies was used.
After washing, the sections of the tissues were stained by Mayer hematoxylin and placed in aqueous permanent mounting medium
(Dako, Denmark). Histological studies were performed on the microscope Axioskop 40 (Carl Zeiss, Germany). Tissue sections, which
were painted only with hematoxylin, were used as a control. The amount of cellular prion in the tissues sections was determined using
a program VideoTest 5.0.

A dot blotting analysis of the kidneys was performed. For that, the tissue was homogenized and lysed in a special buffer with
the addition of 0.001 % mixture of proteinase inhibitors (Sigma, Germany) as well as centrifuged. The samples with the same concentration
of the protein were deposited on polyvinildiftorid (PVDF) membrane (Millipor, USA), which was incubated with monoclonal primary
antibodies (Antibody mAB6H4; Prionics, Switzerland) at +4°C for 12 h, and secondary polyclonal goat anti-mouse antibodies which
is conjugated with alkaline phosphatase (Sigma, Germany) at +22 °C during 60 min. Detection of the immune complexes was carried
out using a substrate for alkaline phosphatase CDP-Star (Tropix, UK). Visualization was performed using X-ray film Retina XBM
(Lizoform Medical, Ukraine) and film development kit for films (Kodak, Japan) [9].

Student coefficient was calculated to assess the probable difference between the statistical characteristics of alternative
data set. The accurate approximation was when P<0.05 [10]. Statistical analysis of results was carried out using the programs
Excel and Origin.
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Results. Since the cellular prion is a substrate for the formation of abnormal prion [1], then study of its localization in tissues
and organs is important for explaining of the prion diseases pathogenesis mechanism. Therefore, our task was to investigate the
localization of PrPC in different age rats’ kidneys tissue.

The localization of PrP¢ in the convoluted and straight nephrons tubules and in vascular glomeruli was found. However, according
to age-related changes the localization of PrP¢ was not changed (fig. 1). There is evidence that PrPS was found in the collecting
tubes of the kidneys and urine in abnormal prion-infected hamsters, as well as in sick people [11]. That is, the presence of PrP°
in the animals’ kidneys indicates the possibility of its conversion into PrP%¢ in the case of TSE.

Similar results are obtained by O. A. Peralta et al. [12] exploring different somatic tissues of cattle. The highest PrP°¢ level was
set in neurons, thymocytes and lymphocytes. Furthermore, PrP® was found in pancreatic islets of Langerhans, myocardium, alveoli,
renal glomeruli and skin epithelial cells.

Age dynamics of PrP°¢ level as an immunohistochemical analysis result is shown in fig. 2 B. Quantitative data was set after the
digitization of tissue photographs for the same magnification. The PrPC level did not significantly changed in the different age rats’
kidneys.

Figure 1. PrPC localization in kidneys of one month (B), six months (C) and thirty months (D) rats; a is control; 7 is the convoluted
nephron tubule; 2 is the vascular glomeruli; 3 is the straight nephron tubule; 4 is the localization of the cellular prion (light microscopy,
hematoxylin staining, X1000)

The total amount of cellular prion in the kidneys of different age rats was also determined by dot blotting analysis. PrP¢ level
decreased by 44 % in the kidneys of mature (six months) animals compared to young (one month) animals. Its level also decreased
by 40 % in old (thirty months) animals’ tissue compared to young (one month) animals (fig. 2 A, C).
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Figure 2. Total PrPC level in the kidneys of different age rats (A is the dot blotting analysis; B, C are the histograms): 7 is one
month; 2 is six months; 3 is thirty months; (M + m; * (#) P < 0.05; the second (third) age group of rats is compared to the first group)
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Similar results are obtained by Mar Cuadrado-Tejedor with collaborators. They analyzed the cortex and hippocampus areas of the
rats’ brain by the Western blotting analysis [13]. The PrP¢ level is increased in both areas in mature animals (38 weeks) compared to young
(six weeks), and it is decreased in old animals (56 weeks).

Conclusions. The PrP¢ was founded in the convoluted and straight nephrons tubules and in vascular glomeruli in the kidney
tissue. The localization of PrPC was not changed according to tissue age-related changes of laboratory rats.

The amount of cellular prion decreased in the kidneys of six and thirty months animals, compared to one month animals.

Prospects for future research is to found the tissue localization and level of the cellular prion in other organs of rats’
prion replication system.
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NOKAMI3AUIA | BMICT KNITUHHOIO NMPIOHA Y HUPKAX LLYPIB NIHIT WISTAR PI3HOIO BIKY

Kywkeeu4 M. B., Bnizno B. B.
IHecmumym 6ionoaii meapuH HAAH, flbeis, YkpaiHa

Memoto pobomu 6yio 8U3HaYEHHST OHMO2EHEMUYHUX 3MiH oKanizauii ma emicmy knimuHHo20 npioHa (PrP°) y Hupkax
nabopamopHuX wypis.

Memodu 0docnidxeHb. [ocnidxeHHs1 8UKOHysanu Ha camuysix nabopamopHux wypie Rattus norvegicus var. alba,
niHii Wistar. TeapuH, sikom 1, 6 ma 30 micsuyis, dekanimysanu i eidbupanu Hupku Ons 0ocnidxeHb. [lposodunu
iMyHo2icmoximiyHUU aHani3, sukopucmosyrodu Habip 0ns imyHoeicmoximii ¢pipmu Dako G aHmumina 6H4 cpipmu Prionics
(Leeliyapisi). Takox sukoHysanu dom 610m aHaniz mkaHuHU HUPOK. [1id0 yac nposedeHHs Lyux 0ocrioxeHb 3acmocosysarnu
mi XX MOHOKIIOHasbHI Nep8UHHI aHmuminia, a makox rosikrnoHaabHi 8MOPUHHI KO354i aHmumuwadi aHmumina, KOH'toeoeaHi
3 NyXHOK ghochamasoro (Sigma, HimeyyuHa)

Pesynbmamu 0ocridxeHb. Y mKaHUHI HUPOK JIOKYCU KIiMUHHO20 MpioHa 8USIB/IEHO y 38UBUCMUX Ma MPSMUX KaHalbUsix
HegpoHie, a makox y cyOuHHux krnybouykax. [lpome, 8i0nogiOHO 00 eikogux 3MiH, sfokanisayis PrP° He 3miHunacs.
3a pesynbmamamu yb0e0o aHasizy ecmaHo8neHo, Wo pieeHb PrPC 8ipociOHO He 3MiH8ascsi 3 8IKOM MeapuUH.

BaeanbHuli emicm KrimuHHO20 MpioHa y HUpPKax wypie pi3HO20 8iKy eu3Haqanu makox memodom dom 6riom aHarisy.
Kinbkicmb PrP¢ smeHwunacs Ha 44 % y Hupkax 3pinux (6 micsiyie) meapuH, nopigHsiHo 3 monodumu (1 micaus). Bmicm
docridxysaHo20 rpomeiHy makox 3Huxysascsi Ha 40 % y mkaHuHi cmapux (30 micsyie) meapuH, MopieHSIHO 3 MOIOOUMU
(1 micaub).

BucHosku. PrP° susierneHo y HUpKax y 38UsUCMUX ma MPSMUX KaHanibUsiX HeGghpoHi8, a maKkoxX y CyOUHHUX Kiybodkax.
Jlokanizauisi PrP° He 3miHrosanacsi 8idrnogioHo 00 8iKO8UX 3MiH MKaHUHU 1abopamopHUX Wypis.

Kinbkicmb KnimuHHO20 rpioHa 3MeHwyearnacs y Hupkax 6- i 30-Mics4HuUx meapuH, MopieHsIHO 3 1-Mica4YHUMU.

Knrovoei cnoea: krnimuHHUU npioH, iMyHo2icmoximisi, dom 6110m, HUPKU, 8iKo8i 3MiHU
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