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RELATIONSHIP BETWEEN THE CELLULAR PRION LEVEL AND ATPases ACTIVITIES
IN THE LIVER AND KIDNEYS OF DIFFERENT AGE WISTAR LINE RATS
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Transmissible spongioform encephalopathies (TSE) are the central nervous system diseases, the path-
ological agent of which is the infectious prion (PrP%). Its precursor is the cellular prion (PrP®), which is local-
ized on the cell membrane and performs many important metabolic functions. However, in unknown conditions
it can convert the conformation in the pathological form and cause neurodegeneration. Given that the sporadic
cases are registered especially in middle age people, the PrP¢ age dynamics study is relevant. The PrP¢ involve-
ment in the regulation of Ca?*-channels and calcium homeostasis is described. In conditions of its conversion
into the pathological form the PrP€ is not able to perform its function. It causes a violation of different metha-
bolic pathways.

Age dynamics of the cellular prion molecular isoforms quantitative content is detected. Studies were
carried out in the laboratory animals’ liver and kidneys by Western blot analysis. PrP¢ level reduction by 41-57 %
in old animals compared to mature animals is demonstrated. Na*/K*- and Ca?*-ATPases activity in different
ages rats’ prion replicating tissues is determined. A sharp ion transporters activity decreasing (by 48-86 %) in
thirty months animals’ liver and kidneys is showing. Based on the kinetic analysis results of the ATP hydrolysis
by studied enzymes the kinetic parameters (initial reaction velocity, maximum amount of reaction product, Mi-
chaelis constant and maximum velocity of enzymatic reaction) significant decrease is established. In the thirty
months animals’ liver and kidneys the Ca?*-ATPases remain its activity under high calcium ions concentration
in the medium. It should be noted that the ions concentration value optimum for the Na*/K*-ATPase is shifting
towards the Na* level increase which is consistent with a increasing of these ions by 4-10 % in the tissues as a
whole. Using the correlation analysis method a strong direct correlation between the cellular prion level and
studied ion transporters activities is demonstrated (r=0.754-0.889).

Keywords: RATS, LIVER, KIDNEYS, AGE CHANGES, CELLULAR PRION, WESTERN
BLOTTING, Na*/K*- AND Ca*-ATPases
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Tpancmicusni cnoneiopopmni enyegpanonamii (TCE) — ye 3ax60proéants yeHmpaivbHoi Hepeoeoi cuc-
memu, 30yOHUKOM SKUX € namonoiunuil (ingexyitinuii) npion (PrP%). Hozo nonepednuxom € knimunnuii npion
(PrPC), sxuii nokanizyemocs na kaimunnitl MemOpani ma uKoHye 6a2amo 8axNCAU6Ux (yHKYitl memaborizmy.
Oonaxk 3a HegioOMUX YMO8 iH 30amHUll HAOY8AMU NAMON02IUHOT KOHpOpMaYii MOIEKYIU MA CRPUYUHAMU
Heupodezenepayii. 3a ymos koneepcii y namonoziuny gpopmy PrPC ne s0amnuii suxonysamu ceoio gynxyiio. Le
00YMOBIIOE NOPYULEHHS PI3HUX TAHOK Memaboaizmy. Bpaxosyiouu me, wo cnopaduuni 6unaoxu 3axe0po8anHs
peecmpyiomucs uacmiuie 6 0cib 3pino2o 6iky, 00Caioxucenns 6ikosol ounamixu PrP¢ e axmyanvnum. Onucana
yuacmo PrP¢y peeynosanni Ca?*-kananie ma niompumanii 20Meocmasy Kaibyiio.

Y cmammi euceimaeno 6ikogy OUHAMIKY 6MICMY MOAEKVIAPHUX 130¢hopm kaimunnozo npiona. PrPC ma
11020 i30¢hopmu 00CAIOAHCYBANU Y NEUTHYT MA HUPKAX AOOPAMOPHUX MEAPUH MEMOOOM 8eCmepH OIOm aHAi3).
Bcemanosneno snuocenns emicmy PrPC na 41-57 % y cmapux meapun nopinsno 3i spinumu. Busnaueno axmue-
nicmby Na*—K*- ma Ca**-AT®-a3 y npion-penniky8aibHux mKaHuHax wiypis pisnozo 6ixy. Ilokazano pizke 3Hu-
JICEHHS AKMUBHOCMI IOHHUX mpancnopmepie (Ha 48—86 %) y neuinyi ma HUpKaAx mpuoysmuMIiCAYHUX MEAPUH.
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3a pezynbmamamu KinemuyHo2o ananizy peaxyii 2ioponizy AT® 0ocniodncysanumu eH3umMamu, 6CMAHOBIEHO
8IPOCIOHe 3HUIICEHHS 3HAUEeHb KIHeMUYHUX Napamempie (MaKkCUMATbHA MUMMESA WEUOKICMb, MAKCUMATbHA
KLIbKICMb nPoOdyKkmy, KoHcmanwma Mixaenica ma MakcumaibHa weuoKicmes peaxyii). Y mxkanunax mpuoysmu-
micsaunux meapur Ca**-ATD-azu 36epicaioms aKMUSHICMb 3 6UCOKUX KOHYEHMPAYIll IOHI8 KAbYilo ) cepe-
dosuwyi. Onmumym cniegionoutenus konyeumpayii ionie o1 Na*—K*-ATD-azu smiwyemovcs y nanpsamxy
3pocmanns emicmy Na*, wo y3eo0acyemuvcs 3i 3pocmantam Ha 4—10 % pienst yux ioHie y MKAHUHAX 3024710M.
3a 00nomo2010 Memody KOpenYitiHo20 aHarizy 6CMAHOGIEHO CUTILHY NPSMY KOPESAYII0 MIdC 6MICTHOM KIIMUH-
HO20 Npiona ma aKkmueHicmio 00caioxcysanux ionnux mpancnopmepis (r=0,754-0,889).

Kmouogi ciiosa: [I[YPU, IIEUIHKA, HUPKU, BIKOBI 3MIHU, KJIITUHHUH ITPIOH,
BECTEPH BJIOT, Na*—K*- TA Ca?*-AT®-a3u

B3AMMOCBA3b MEXKAY COAEP’KAHUEM KJIETOYHOI'O ITPUOHA
N AKTUBHOCTDBIO AT®-a3 B IIEYEHU U IIOYKAX KPbIC
JIMHUU WISTAR PABHOI'O BO3PACTA
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Tpancmuccugnvie cnoneuopopmuvie snyearonamuu (TCI) — smo 3abonesanue YyeHMpaibHoU
HepEHOU cucmembl, 8030youmenem KOMopvlx A611emcs namono2udeckuil (ungexyuonnviii) npuon (PrP>).
Tpedwecmeennurkom e2o sgnsiemcs kiemounviil npuot (PrPC), komopwiil 10kanusyemcs Ha KIemMoYHOU MeM-
Opane u 8bINOAHAEM MHO20 8ANCHBIX QyHKYU Memaborusma. OOHAKO NO HeU38ECMHbIM NPUYUHAM OH CHOCO-
ben npuobpemams NAMONOSULECKYTIO KOHPOPMAYUIO MONEKYIbl U 6bI3b18AMb HelipodezeHepayuu. B ycrogusax
KOH8epcuu 8 namono2uueckyro popmy PrP¢ ne cnocoben évinonnsame ceor (yukyuto. Imo o6yciosiueaem
HapyuieHue pasiuinsix 36eHbee Memadorusma. Yuumeieas mo, 4mo cnopaouyeckue ciyiuau 3a001e6anus pe-
SUCMPUPYIOMCSL Yawe Y Jiuy 3peio2o 803pacma, UCCied08anust 603pacmuoil ounamuxu PrP¢ sensemes axmy-
anvrvim. Onucano yuacmue PrP¢ ¢ pecynuposanuu Ca?*-kananos u noo0epicanuu 20Meocmasa Kaabyus.

Y ecmamve noxasano 603pacmuyro OUHAMUKY COOEPIAHCAHUSL MONEKYAAPHBIX UZ0POPM KIEMOUHO20 NPU-
oHna. PrP u eco usoopmul uccnedosanu ¢ neuenu u noukax 1ab6opamopHvix HCUSOMHbIX MEMOIOM 6ECMEPH
onom ananusza. Yemanosneno cruscenue cooepicanus PrPC na 41-57 % y cmapwix scugomuwix no cpashe-
Huio co 3penvimu. Onpedenenvl akmusnocmos Nat-K*- u Ca®*-ATD-a3 6 npuoH-peniuyupyouux mraHsx Kpoic
pasnozo eo3pacma. Iloxasano pesxoe crudicenue aKmusHOCMU UOHHBIX MPAaHcnopmepos (Ha 48—86 %) 6 neuenu
U NOUKAX MPpUOYAMUMecaunvlx sxcugommuolx. 1lo pesynomamam KUHemMu4ecko2o0 aHaiu3a peaxyuy 2uoponusd
AT®D uccnedyemvimu SH3UMAMU, YCMAHOBIEHO OOCMOBEPHOE CHUMCEHUE 3HAYEHUT KUHEeMUYeCKUX napamem-
P08 (MAKCUMANBHASL MEHOBEHHASL CKOPOCHb, MAKCUMANLHOE KOIUYECMB0 NPoOYKma, koncmanma Muxasnuca u
MAKCUMATIbHASL CKOpOCMb peakyuu). B mkansx mpuoyamumecsunvix scusomuvix Ca’*-ATD-azvl coxpansiiom
AKMUBHOCTb NPU BbICOKUX KOHYEHMPAYUAX UOHO8 Kabyusi 6 cpede. Onmumym cOOMHOUEHUs KOHYEeHMPAYUu
uonog ona Na*-K*-ATD-azwr cmewaemes @ nanpasienuu pocma cooepacanuss Na*, umo coenacyemcs ¢ poc-
mom ypoeHsi omux uoros na 4—10 % ¢ mkansax 6 yeaom. C nomMowpio Memooa KoppeiiyuoHHo20 AHAIU3A
VCMAHOBNEHO CUTILHYIO NPAMYIO KOPPETAYUIO MENCOY COOEPACAHUEM KIeMOUHO20 NPUOHA U AKMUBHOCIBIO UC-
cnedyemuix uoHHbIX mpancnopmepos (r=0,754—0,889).

Krouesnie ciioBa: KPbICBI, [IEUEHD, IIOYKHW, BO3PACTHBIE U3MEHEHNM A, KJIIETOY-
HBIN IIPUOH, BECTEPH BJIOT, Na'—K*- 1 Ca?*-AT®d-a3sI

Prion diseases are slow neurodegenera- study of the physiological role of PrP¢ in cellular
tive disorders in humans and animals, which have processes is an important for understanding the
a fatal effect [1, 2]. The disease is a manifesta- causes of neurodegeneration including direct ef-
tion of molecular pathology in which cell (physi- fect of prions or loss of PrP¢ functionality.
ological) prion (PrP) changes its structure and is PrP-knocked animals are immune to pri-
transformed in pathological (PrP*) form [3]. The on infections. They normally develop without
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neurodegenerative symptoms [4], but over time
the neurophysiological and behavioral disorders
arise in these animals [5-7].

PrP¢ is localized on the surface of mam-
malian cells and consists of sialic glycoproteins
formed by about 210 amino acids, which is con-
nected to the plasma membrane by glucosil-
phosphotidil-inositol fragment. The studies of
PrP¢ functions in vitro and in vivo have shown
that this protein is involved not only in copper
metabolism and protection mechanisms against
of oxidative stress and apoptosis but also in cell
adhesion, migration, proliferation and differen-
tiation, and interactions with extracellular com-
ponents [8]. In addition, the cellular prion is in-
volved in the synaptic structure formation and
its functioning [9, 10]. It maintains the Ca?-
homeostasis, influencing on the Ca*-channels
activity [11], but there is no data of its effect on
the ATPases activity in the age dynamics.

Cellular prion as a precursor of patholog-
ical prion was founded in the brain, spleen, small
intestine and skeletal muscles [12, 13]. However,
there are no information about its amount in the
liver and kidneys of different age animals.

The aim of this study was to determine
the expression level of cellular prion molecular
forms, the activity of Na*/K*- and Ca?"-ATPases
as well as the ions level in the liver and kidneys
of different ages rats. These data will expand
the scientific understanding of the possible causes
of prion diseases sporadic occurrence.

Materials and Methods

Manipulation with the animals were car-
ried out under the principles of the “European
Convention for the Protection of Vertebrate
Animals Used for Experimental and Other Sci-
entific Purposes” (Strasbourg, 1986), the Deci-
sion of the First National Congress on Bioeth-
ics (Kyiv, 2001) and the Law of Ukraine “On
Protection Animals from Brutal Treatment”
(Kyiv, 2006).

Research was carried out on the males
of laboratory rats Rattus norvegicus var. alba,
Wistar line, which were held under standard vi-
varium conditions. The animals aged one, six
and thirty months were decapitated under ether

anesthesia, the liver and kidneys were selected
for this research.

A western blotting analysis of the liver
and kidneys was carried out. For that, the tissues
were homogenized and lysed in a special buffer
(10 % N-lauroylsarkozyn, 10 mM of fenilmethyl-
sulfonilftorid, 10 mM of N-ethylmaleyimid in
0.01 M Na-phosphate buffer), with the addition
of 0.001 % mixture of proteinase inhibitors (Sigma,
Germany) as well as centrifuged for 2 min at
12.000%xg and at 4 °C. The protein level was
measured by Lowry method [14]. Lemli buffer
was added to the supernatant (Sigma, Germany).
Samples were heated during 5 min in 95 °C,
after which the proteins were fractionated by
electrophoresis in 12 % gradient polyacryl-
amide gels (PAGE). The electro blotting of pro-
teins on PVDF-membrane was carried (Milli-
pore, USA). The samples with the same con-
centration of the protein were deposited in each
PAGE well. SeeBluePlus2 (Invitrogen, USA)
markers kit was used for transfer control and for
the proteins relative molecular weight determina-
tion. After electro blotting the membranes were
incubated for 60 min in 5% non-fat milk, diluted
by buffered saline with 0.01 % Tween-20. The
membranes were incubated with monoclonal pri-
mary antibodies (Antibody mAB6H4; Prionics,
Switzerland) at +4 °C for 12 h, and secondary
polyclonal goat anti-mouse antibodies which are
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 us-
ing X-ray film Retina XBM (Lizoform Medical,
Ukraine) and film development kit for films
(Kodak, Japan) [15].

To determine the Na*/K*- and Ca?*-ATPas-
es activity the tissues samples were homogenized
for 1-2 min at Omni GLH-220 homogenizer
in the sucrose medium. As a result of repeated
centrifugation the tissue membrane fraction was
obtained [16, 17], in which the studied param-
eters were determined. The activity of Na*/K*-
ATPase was determine in the incubation me-
dium of the following composition: 125 mM of
NaCl, 25 mM of KCI, 5 mM of MgClL,, 5 mM
Na,ATP, 1 mM EGTA, 20 mM of hepes-Tris-
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buffer, 0.2 % saponin (pH 7.4). The activity of
Na*/K*-ATPase was calculated by the difference
between the total activity and ouabain insensi-
tive activity, which was determined in medium
with 1 mM of ouabain (selective inhibitor of
Na*/K*-ATPase) (Sigma, Germany). The activ-
ity of Ca?*-ATPases was determined in the in-
cubation medium of the following composi-
tion: 50 mM of NaCl, 100 mM of KCI, 5 mM
of MgCl,, 5 mM of Na,ATP, 20 mM of hepes,
1 mM of ouabain, 0.2 % saponin (pH 7.4). The
activity of plasma membrane Ca?-ATPase
(PMCA) was calculated by the difference be-
tween activities that determined in the medium
with 1 mM of thapsigargin (selective inhibitor
of Ca?*/Mg?*-ATPase) (Sigma, Germany) in the
presence and absence of Ca?*. The activity of
sarco (endo) plasmic reticulum Ca?-ATPase
(SERCA) was calculated by the difference be-
tween the activities that were determined in me-
dium with calcium ions in the absence and pres-
ence of thapsigargin. Mitochondrial ATPase
was blocked by 1 mM of NaN,. The measure
of enzyme activity was inorganic phosphate (P,)
concentration, which was expressed in pmol of
P. per 1 mg of protein for 1 min (P, umol / (mg
of protein x min)) [18].

The study of enzymatic reactions kinetic
properties was carried out in a standard incuba-
tion medium, which was modified by the physical
and chemical characteristics or certain components
composition (incubation time, concentration of
protein, ATP, Na*, K*, Ca?*). The imaginary ki-
netic parameters (initial reaction velocity (V),
maximum amount of reaction product (P,__),
reaction time (1)) that characterize P, release re-
action during ATP hydrolysis were determined.
Michaelis constant (K_ATP) under substrate
(ATP) saturation and maximum velocity of en-
zymatic reaction (V__ ) were determined by the
Lineweaver and Burk plot [19]. The obtained
concentration dependence of the enzymatic re-
actions rate on the studied reagents was con-
structed in the coordinates {1/V on 1/S}, where
S is the reagent concentration and V is the rate
of ATP enzymatic hydrolysis at a certain concen-
tration. The linear function equation that best ap-
proximates the experimental data was calculated
using the least squares method.

The level of sodium and potassium ions in
tissues was determined using the commercial kits
(Felicity diagnostics, Ukraine) [20] and the level
of total calcium was determined using atomic ab-
sorption spectrophotometer C-115M [15].

Student coefficient was calculated to as-
sess the probable difference between the statis-
tical characteristics of alternative data set. The
accurate approximation was when P<0.05 [12].
Statistical analysis of the results was carried out
using the programs Excel and Origin.

Results and Discussion

Since the PrP¢ is a substrate for the for-
mation of PrPs¢, the study of its expression in
tissues and organs are important in the expla-
nation the mechanisms of prion diseases patho-
genesis. Therefore, the PrP¢ molecular isoform
level in the liver and kidneys was determined.

Among the PrP¢ glycoforms the glycosylat-
ed forms were predominated. Nonglycosylated
form (19-21 kDa) was represented in the small-
est amount. In particular, in the one-month rats’
liver the diglycosylated form level was 12.43
standard units. The mono- and nonglycosyl-
ated forms levels were respectively 14.15 and
8.83 standard units, while in the kidneys, the
following values were observed: 23.84, 20.22
and 17.14 standard units, respectively (Fig. 1).
Increasing of the di-, mono- and nonglycosyl-
ated cellular prion forms level, respectively,
by 68, 64 and 21 % was determined in the six
months rats’ liver compared to one month aged
rats (Fig. 1a, b). However, in the animals’ of this
age kidneys, the studied parameters level in-
creasing was not as rapid (by ~40 %) (Fig. 1c, d).
But in old animals’ both tissues the cellular prion
isoforms expression decreased by about twice
compared to mature animals. In addition, a high
nonglycosylated forms level was observed in
kidneys (Fig. 1).

Similar results are described by Mar
Cuadrado-Tejedor et al. [22]. The authors have
analyzed the cortex and hippocampus areas of
the rats’ brain by the Western blotting analysis.
The PrP¢ level was increased in both areas in
mature animals (38 weeks) compared to young
(6 weeks), and it is decreased in old animals
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Fig. 1. PrP¢ isoforms level in the liver and kidneys of different age rats (a, ¢ is the western blotting analysis; b, d

is the histogram): 1 is one month; 2 is six months; 3 is thirty months (M+m; * — P<0.05; ** — P<0.01; *** —

P<0.001,

the second age group of rats is compared to the first group and the third age group is compared to the second age group)

(56 weeks). Moreover, the amount of non gly-
cosylated forms of the protein increased in age.

Cellular prion is important membrane
protein because it is involved in the ions transport
through the membrane and in the Ca?*-channels
regulation supporting Ca?*-homeostasis [10, 11].
Therefore, the next task of our study was to inves-
tigate the activity of Na*/K*- and Ca?*-ATPases
and the ions (Na*, K*, Ca?) level in the different
age rats’ liver and kidneys. The enzymes activity
decreasing depending on increasing the animals’
age was demonstrated. In particular, the Na*/K*-
ATPase activity decreased, respectively, by 48 and
63 % in the thirty months animals’ liver and the
kidneys compared to six months animals. PMCA
activity in the thirty months rats’ the tissues was,
respectively, by 81 and 87 % lower compared to
six months animals. As for the SERCA, its activ-
ity was decreased in 4 and 3 times, respectively,
in old animals’ tissues (Fig. 2a, c).

The sodium level in the thirty months
animals’ liver and the kidneys was increased,

respectively, by 4-10 and 2 %, compared to the
one-month animals, while potassium level was
unchanged. Instead Ca?* level increased signifi-
cantly (in 4-7 times) in the studied animals’ tis-
sues (Fig. 2b, d).

The values of the kinetic parameters as
V,and P__ of SERCA hydrolysis in liver cells
were decreased in 2 and 5 times, and PMCA in
3and 7 times in old animals compared to mature
animals. In kidneys, the indicators for the respec-
tive enzymes were decreased in 2 and 4 times as
well as in 3 and 9 times in thirty months animals
compared to six months animals. The maximum
enzymatic reaction velocity and Michaelis con-
stant were also significantly decreased but the
reaction time was increased (Table 1).

Based on the results of kinetic analysis
we concluded that in old animals the ATP hy-
drolysis reaction by studied enzymes was less
intense and lasts longer and the product was
piled up in smaller numbers compared to the
one- and six months animals. In addition, the

The Animal Biology, 2016, vol. 18, no. 1

73



bionorisa tBapus, 2016, T. 18, Ne 1

~—
¢
g 3 Na'-K'-ATPase
2 < mm SERCA
=
—
£ 5 mm PMCA
5 2 2
s S
Lt
g ©
§ 2 .
(=% = sk
: ¥ -
(=9
-O" 1
g ' 2 3
= Animals' age
—
€ E
=
o P
2 =
28
5 2
s o
e
8 S
fE
=9
[ ——
< a_"_
°
= . .
3 Animals' age

b CINa’

= 500 ' Q
g £200 2
5 400+ ;g

- 150
2 3004 2
2 )
4 200 1=
- i)
>
& 1004 50 ©
‘= r‘\.w
Z 0 ; o 8

Animals' age

= 500 160 2
S R
400+ e
Z‘: F ]20 (o]
2 300 &
Q S~
= 0 8
2 200 e
o
=) L >
S 100- 0 3
+r.t$ z'-tlm
Z 0 0 O

1 2 3
Animals' age

Fig. 2. ATP-ases activity and ions level in the liver (a, b) and kidneys (c, d) of different age rats: 1 is one month;
2 is six months; 3 is thirty months; (M + m; * — P<0.05; ** — P<0.01; *** — P<0.001, compared to one month rats)

V . decreasing due to a transport units reduc-
tion (a decreasing their expression in the cell) or
decreasing the number of enzymes revolutions.
Decrease of the Michaelis constant value in the
older animals’ tissues indicates a growing affin-
ity to the enzyme substrate. In the thirty months
animals’ liver and kidneys the Ca?*-ATPases re-
main its activity under high calcium ions con-
centration in the medium. It should be noted
that the ions concentration value optimum for
the Na*/K*-ATPase is shifting towards the Na*
level increase which is consistent with a slight
increase of these ions in the tissues as a whole.
We assume that depending on age the cells Na*/
K* electrochemical cytoplasmic membrane gra-
dient is disturbed due to the Na*/K*-ATPase ac-
tivity decreasing.

Correlation analysis between the PrP¢
level, Na*/K*- and Ca?*-ATPases activity and

sodium, potassium and calcium level in differ-
ent age animals’ liver and the kidneys was car-
ried out. In both tissues, a correlation between
the PrP¢ level and ATPases activity was direct
strong (r = 0.754-0.889) as well as between
the activity of these enzymes with each other
(r =0.975-0.999). Between the Na*/K*-ATPase
activity and Na* and K* level mostly inverse mid-
dle correlation was demonstrated (r = -0.624...
—0.681) whereas between the Ca?*-ATPases ac-
tivity and Ca?" level the correlation was inverse
strong (r =-0.989...-0.999) (Table 2).

Thus, there is a correlation between
the cellular prion level and ion transporters
activity, in particular the Na*/K*- and Ca?*-
ATPases, in the different age rats’ liver and
the Kidneys. Perhaps, this dependence is due
to similar functions and localization of stud-
ied proteins in the body.
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Table 1
Kinetic parameters of ATP hydrolysis
Liver
Kinetic parameters Enzymes 1 Animals agg, months 30

V (P 1/( £ Na*/K*-ATPase 0.538 0.396 0.262*
o\ IO/ (Mg O SERCA 1.163 0.625* 0.384*
proteinxmin)) PMCA 1.087 0.903 0.309%**
Na*/K*-ATPase 1.311 1.089 0.588*
P, . (P, kmol / mg of protein) SERCA 2.323 2.596 0.501***
PMCA 3.097 2.339 0.349***

Na*/K*-ATPase 2.437 2.750 3.244

t (min) SERCA 1.998 2.151** 4.305**
PMCA 2.849 2.590 1.131**

V_ (P. umol / (mg of Na*/K*-ATPase 0.410 0.364 0.346
max \"j 1T g SERCA 4.773 4.552 0.697***
proteinxmin)) PMCA 4.209 4.073 0.366%**
Na*/K*-ATPase 0.438 0.336 0.453*

K, (mmol/l) SERCA 3.873 3.909 1.479**
PMCA 2.238 3.081 0.541***

Kidneys
Kinetic parameters Enzymes 1 Animals agz, months 30

V_(P. umol / (mg of Na*/K*-ATPase 0.698 0.569 0.159***
fa #X min)) & SERCA 1.363 0.881* 0.420%*
P PMCA 1.337 1.010 0.334*
Na*/K*-ATPase 1.057 0.893 0.382**
P .o (P; umol / mg of protein) SERCA 3.266 3.207 0.866***
PMCA 3.628 3.853 0.410***

Na*/K*-ATPase 1.514 1.569 2.399*

t (min) SERCA 2.396 2.440 3.061

PMCA 2.713 2.815 3.229

V_ (P umol / Na*/K*-ATPase 0.660 0.638 0.417*
max \ i . . SERCA 8.569 8.244 1.031***
(mg of proteinxmin)) PMCA 4189 5.814 0.507%**

Na*/K*-ATPase 0.746 0.885 0.945
K. (mmol/l) SERCA 6.009 6.117 1.599%**
PMCA 1.436 2.847** 0.904***

Comment: V is initial reaction velocity; P__ is maximum amount of reaction product; T is reaction time; V,__
is maximum velocity of enzymatic reaction; K is Michaelis constant

Table 2
Pearson correlation coefficient for tissues biochemical parameters
Tissues Parameters Activity of Level of
Na'/K*-ATPase| SERCA PMCA Na* K* Caz
Liver PIPC level 0.873 0.889 0.766 -0.236 0.866 -0.812
Kidneys 0.831 0.686 0.754 -0.118 -0.624 —0.657
Liver Na*/K*- 0.999 0.982 -0.681 0.999 -0.993
Kidneys G ATPase 0.975 0.992 —0.650 —-0.085 —-0.965
Liver 2 0.976 -0.656 0.999 -0.989
Kidneys | 3 | SERCA 0.995 —0.803 0.139 ~0.999
Liver < —-0.805 0.983 -0.997
Kidneys PMCA ~0.741 0.042 ~0.991
Liver s Na* -0.690 0.759
Kidneys = -0.702 0.827
Liver 3 K+ -0.995
Kidneys - -0.179
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Conclusions

1. The age dynamics of cellular prion lev-
el in the laboratory animals’ liver and the kidneys
was demonstrated. PrP¢ level is the smallest in
young animals’ tissues and it was intense accumu-
lated in six months animals. With the animals’ age
increasing the PrP° level in the body decreases.

2. The activities of Na*/K*- and Ca*-
ATPases in prion replication tissues decrease de-
pending on increasing of the animals’ age. The
calcium ions were accumulated. The sodium level
slightly increased and potassium level did not
significantly change. In older animals hydro-
lysis reaction was less intense and lasts longer
compared to mature and young animals.

3. There is a correlation between the
studied protein level and transport enzymes ac-
tivity in prion replicating tissues of the different
ages animals.

Prospects for future research is to iden-
tify the relationship between the cellular prion
level and ATPases activity in other organs of rats’
prion replication system.
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