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AbstractThe age-dependent pecaliaritis of stimulation of free radical processes
ization stress were studi

found that adult animals do not show accumulation of proteins carbonyls,
actions of the thigh muscle when immobilized. Long-term

ation causes apparent manifestation of oxidative stress only in
Mitochondrial oxidative stress defense systems are sufficiently effective, however, direction of pathways of frce radi
w alters i the cytoplasm of myos

muscle of rats subjected to long-term immol
of muscular tissue during ontogenesis. It
tive substances, and Schiff bases in subeellu

oxidation carbonyl producs catabali
conditions.
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Introduction

nificant changes accompanied by modulation of the.
strength of contraction take place in muscular tissue during.
ontogenesis. These changes are manifested by sarcopenia
development with aging (Czarkowska-Paczek, Milczarczyk,
2006; Narici, Maffull, 2010). Despite the widespread of this
state (Rossi et al., 2008), the mechanisms of s formation are
not clear, Nowadays it is known about the important ol
this process of homonal regulation disturbance of muscular
tissue metabolism, change in response of muscle fibers to
‘anabolic steroids and mitochondrial dysfunction in myocytes
(Boiri, 2009; Frontera et al,, 2012). Oxidaive stress plays a
special role in the development of sarcopenia (Rossi et al,
2008; Jackson, 2009; Calvani et al, 2013). However, data
about the manifestation of oxidative stress in skeletal muscles
during aging are controversial (Chen et al, 2008; Hindle et
al., 2010). Muscular tissue response (0 pro-oxidant factors
even less studied, althoug that one of those.

Tongterm immobilization, contributes to the development of

itis know
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subeellular fractions of skeletal
order to improve knowledge about changes

chondrial fraction in pubertal rats.
"

n immobilizatior

s n old rats under I

e

is, siress,skeletal musel, fre radical oxidation

this state (Chen et al., 2008). Taking into account the role of
stress in the stimulation of free radical processes in the
organism (Meerson, 1984; Davydov and Shvets, 2003), this
study was undertaken 1o study age-related fea
stimulation of free radical processes in the skeletal muscle
i rats under long-temm immobilization siress.

wres of

Materials and methods

50 male Wistar rats of three different age groups were
employed in the present study: | — 1.5-month-old (pubertal);
2 12-month-old (adult; 3 — 24-month-old (old) rats. Each
age group was divided ino two subgroups: 1 - inact ones and
2~ those affected by immobilization siress. Animals were
immobilized by tying 1o a sationary plank for  h per day for
2days. The effectiveness of stress was controlled by
increasing level of 1-oxycorticosteroids and epinephrine in
the blood of immobilized rats.

Fractionation of mitochondria from muscl is based on
method given by Madsen et al. (1996) with some modifica-
tions. Rats were decapiated, then femoral muscle was
removed and immediately placed in chilled 0.9% sodium
ehloride solution. Pieces of muscle tissue were thoroughly
minced with scissors afler washing from blood. Mince was
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Change infre radical oxdation products in muscle

mixed ata atio of 1:3 (weight: volume) with saline medium
containing 0.05 M Tris, 0.005 M magnesium sulfate, and
0.001 M EDTA (pH 7.4) and then homogenized for 3 min in
s Potter-Elvehejm homogenizer with PTFE pestle. The
homogenate was fillered through 4 layers of gauze and
centrifuged at 1000 g for 10 min. The resulting supematant
was transferred 1o clean tbes and centrifuged at 10000 g for
20min. The supematant was used as postmitochondrial
raction. The precipitate was washed twice in homogenization
medium at 10000 g for 20 min and used as a mitochondrial
fraction. All fractionation procedures of muscle homogenate
were performed at 4 — 5°C.

Content of substances which positively react with 2-
thiobarbituric acid (TBA-reactive: substances) (Esterbauer
and Zollner, 1989), protein carbonyls (PC) (Fagan et al.,
1999, as well as fluorescent produts of metabolism of the
Schiff bases type (SB) were determined in mitochondrial and
postmitochondsial fractions of thigh muscle. Measurement of
fuorescence was performed at 360 nm excitation wavelength
‘and 430 nm emission wavelengths. Protein content in samples
was determined by the Lowry method.

Statistical caleulations were done by Wilcoxon-Mann-
Witney test. Differences between the data were considered
significant at p < 0.05.

Results and discussion

Studies showed increased content of PC and B for 74% and
945% respectively as compared to inital levels in mitochon
drial fractions of thigh muscle in 1.5-month-old rats after
immabilization (Table 1). At the same ime, the coneentration
o TBA-reactive substances remained unchanged. 12-Month-
ol rats showed 35% decrease in concentation of B in the
mitochondrial fraction as compared with its nital level after
long-term immobilization. Content of TBA-reactive sub-
stances in this age group was notaffected. Changes in content
of free radical osidation products of lipids and proteins in the
mitochondrial fraction of the thigh muscle in 1.5-month-old
s were accompanied by parallel increase of SBTBA+
ndex by 97% as compared to its inital level (Fig. 1). At the
same time, 12-month-old animals showed 35% decrease of
this value as compared with initial one. 24-Month-old
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animals did not show any significant change in the content
of free radical oxidation products in the mitochondrial
fiaction of the thigh muscle afer immobilization.

Thus, long-term immobilization of pubertal rats s
‘accompanicd by accumulation of free. radical oxidation
products of lipids and proteins, as well as by increase of

e strss in the mitochondria of myoeytes (Gi
al., 2004). Moreover, oxidative sress in this age group is
accompanied by change in utilization pathways of fee radical
oxidation carbony! products. This is indicated by increased
SBTBA+ index in mitochondria in pubertal animals, which
reflects the decreasing rate of catabolism of endogenous
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