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Previously, it has been demonstrated on rats
that 20 week high-energy diet (HED) leads to
non-alcoholic fatty liver disease development,
which was closely correlated with visceral ad-
iposopathy and insulin resistance. Taking into
consideration a known fact that hepatocytes
contain a large amount of mitochondria (each
hepatocyte contains 800 mitochondria which
makes approximately 18% of a hepatocyte),
researchers have assumed that mitochondrial
function is one of the main regulators of lipid in
liver [10], and mitochondrial dysfunction con-
tributes to hepatic steatosis development [4,8].
It is repeatedly emphasized in literature, that
changes in liver which precede steatosis devel-
opment as well as attend it, are still unanalyzed.
For instance, findings concerning the change of
enzyme activity of a respiratory chain and en-
ergy-dependent processes in hepatocytes mito-
chondria are inconsistent. This is the basis for
formulation of the research objective [2,5,9].

The objective of this research is to study the
enzyme activity of a respiratory chain of mi-
tochondria and activity of H+ATpase of mito-
chondrial inner membrane of rats hepatocytes
under the conditions of a long-term high-en-
ergy diet.

The research was conducted on 100 white
non-pedigree rats with initial weight of 200-
215 g. During a week they received standard
food and afterwards were randomly divided
into two groups. The rats of the first (control)
group received standard food while the rats of
the second group were put on a high-energy
diet (HED) which consisted of standard forage
(47%), sweet concentrated milk (44%), maize
oil (8%), and amylum (1%) (diet No. C11024,
Research Dietes, New Brunswick, NJ). In 3, 9,
and 20 weeks after the beginning of the re-
search, 10 rats were taken from each group for
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receiving biological material (liver homogenate).
Mitochondria, namely their inner membranes,
were separated out of hepatocyte fraction and
using spectrometric method the activity of NA-
DH-coenzyme Q oxidoreductase, succinate-co-
enzyme Q oxidoreductase, coenzyme Q-cyto-
chrom C oxidoreductase, cytochrome oxidase,
and H+ATpase was determined.

As a result of the research, it was ascertained,
that 20 week high-energy diet did not cause
significant changes in body weight index in
comparison with the group of rats on standard
nutrition. However, the mass of visceral lipid
of rats on HED increased by 92.3% (p<0.01).
The activity of main enzymes of respiratory
chain of hepatocytes mitochondria was in-
creasing during the research proportionally
to the duration of HED. In 20 weeks of HED,
the activity of NADH-coenzyme Q oxidoreduc-
tase, coenzyme Q-cytochrom C oxidoreduc-
tase, cytochrome oxidase increased by 26%
(p<0.05), 12% (p<0.05), and 21% (p<0.05)
compared to the relative results of the control
group. During the experiment, the activity of
succinate-coenzyme Q oxidoreductase of rats
on HED did not significantly change. At the
same time, a gradual suppression of the activ-
ity of H+ATpase was determined. In 20 weeks
of HED the activity of H+ATpase of mitochon-
drial inner membrane of rats hepatocytes de-
creased by 43% (p<0.05) in comparison to
the relative results of the control group.

Ascertained increase of the activity of NA-
DH-coenzyme Q oxidoreductase, succinate-co-
enzyme Q oxidoreductase, coenzyme Q-cy-
tochrom C oxidoreductase, and cytochrome
oxidase at hepatocytes mitochondria may indi-
cate the increase of electron motion at respira-
tory chain and increase of hydrogen gradient.
The activity of succinate-coenzyme Q oxidore-
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ductase was within normal limits, therefore, we time, the formation of lipidic hyperoxides,
may assume that the catabolism processes re- which appear during inflammation of mito-
lated to Krebs cycle remained unchanged. chondria and are potential isolators, may lead
to isolation of the process of coupling of oxida-
It is known that during the destruction of mi- tion and phosphorylation. One of the reasons
tochondrial membrane, the membrane-bound of functional failure of H+ATpase may be ox-
H+ATpase may change its conformational idation of thiol groups and transformation of
structure and lose its activity. At the same lipid microenvironment of enzyme.
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Chronic mechanical vibrations combined with g. The animals were distributed into 5 groups,
the physical attributes of the human body can 6 rats in each. Experimental animals of four
amplify the incoming energy and present the study groups were exposed to heave vibration
potential for negative health effects. The aim oscillations of the frequencies of 15, 25, 50 and
of our study was to determine the effect of vi- 75 Hz correspondingly twice a day for 20 min-
bration oscillations of various frequencies upon utes, during 28 days. Then we conducted CT
the process of bone tissue remodeling. scanning of lumbar spine and blood sampling.

Experimental research was conducted on 30 Mineral density of lumbar vertebrae of the

pubescent male rats of the weight of 180-220 control group was from 311,90+5,44 to
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