99-a nigcymkoBa HaykoBa KOH(epeHLis NpodecopCbKO-BUKaAaLBLKOro nepcoHany
BYKOBMHCBLKOIO JEPXXABHOIMO MEONYHOIO YHIBEPCUTETY

Disturbances in the normal redox state of tissues can cause toxic effects through the production of peroxides and free
radicals that damage all components of the cell including proteins, lipids, and DNA. Some reactive oxidative species
can even act as messengers in redox signaling.

Oxidative stress plays an important role in pathogenesis of many metabolic disorders including atherosclerosis,
Parkinson's disease, heart failure, myocardial infarction, Alzheimer's disease, fragile X syndrome, chronic fatigue
syndrome and many others. Therefore, effective antioxidant therapy should be an essential component of their
treatment. Circadian chronorhythms of free radical homeostasis in the ervthrocytes of mature and old albino rats are
examined in the experiment. Desynchronosis in activity of pro- and antioxidation systems is found to occur under
influence of lead chloride, which is more pronounced in older animals. Under the influence of immobilizing stress
desynchronosis in the free radicals indices of homeostasis and decreasing of antioxidative enzymes activity were found
to oceur in the experiment.

Enzymatic activity was found to possess significant dependence on the age of the animals. The depth of the
changes revealed was considerably higher in the erythrocytes of old albino rats. The reduction of the activity of these
enzymes considering the control was a characteristic tendency.
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Aptamers are small single-stranded molecules of DNA / RNA, sized in 30-60 nucleotides with high affinity
and specificity to a selected target. These substances are obtained by the methods of combinatorial chemistry ot nucleic
acids SCLEX {Systematic Cvolution of Ligands by Cxponential enrichment} {Spiridonova V.A., 2010). Single-stranded
aptameric molecules of nucleic acids have highly ranked tertiary structure that allows them to form stable and specific
complexes with different targets, including thrombin. The objective of this work was to study the effect of antithrombin
DNA aptamers (Spiridonova V.A. et al., 2013) on the course of experimental acute kidney injury (AKI} due to
rhabdomyolysis.

Rhabdomvolytic AK] was simulated in mature male non-linear white rats by intramuscular injection of
hvperosmotic 50% glycerol solution at a dose of 10 ml / kg. DNA aptamers (TVA13, TVA3I1 and RE31) were injected
intraperitoneally at a dose of 0.5 mg / kg daily for 3 days until the discase was simulated. The renal function was
evaluated under conditions of water load (3% of body weight) in terms of urine output, glomerular filtration rate,
proteinuria, creatinine concentration in plasma and urine excretion of ammonia and titrated acids in the urine. General
protective effects of antithrombotic DNA aptamers were also evaluated for the survival of animals with this AKI model.

Introduction of different DNA aptamers showed nephroprotective effects of the studied compounds. Thus,
when aptamer TVA3lwas administered, creatining in blood plasma, protein and values of titrated acids in the urine
remained al the level of control, changing compared io the data oblained in simulated disease by 24.4%, 22.3% and by
2.8 times respectively (18024, p<0.05). At the same time under the influence of TVA3] aptamer in the rats with
simulated pathology the urine output increased by1.5 times (p<0.05) compared to those animals, in which AKI was
simulated without aptamers. In this case the glomerular filtration rate increased significantly as well. The survival rate
of the animals in the group with simulated pathology within 7 days was 85.7%. and after the application of all studied
DNA aptamers — 100% {p<0.05).
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One of the approaches of pharmacotherapy of acute kidney injury (AKI} is the use of drugs with antioxidant
propetties. Statins can prevent lipid peroxidation and disturbances of the mitochondrial energy generation. Thus, our
research study was targeted at the examination of the impact of statins on the linkage between oxidative stress and
impaired energy metabolism under the conditions of AKI.

The experiment was carried out on 40 white nonlinear male rats weighing 140-180 g, Statins (atorvastatin,
simvastatin and lovastatin) in the dose of 20 mg/kg were administered intragastrically daily for 3 days before the
surgery. Renal ischemia-reperfusion injury was simulated during anesthesia: median laparotomy followed by 75-minute
clamping of the left renal pedicle and reperfusion for 24 h. The renal function was assessed immediately after
reperfusion under the conditions of induced diuresis.

Activation of free radical oxidation led to the energy metabolism imbalance and decrease in the activity of
succinate-coenzyme Q reductase (SQR) in the kidney tissue of untreated animals by 2.6 times. The latter was verified
by an inversed correlation {r=-0.88)} between the content of malondialdehyde in the kidney tissue and the SQR activity,
as well as by the direct correlation (r = 0.72) between the activity of glutathione peroxidase and SQR. Concermning the
antioxidant effects of statins it was managed to achieve the activation of SQR: by 2.2 times (atorvastatin), by 1.7 times
(lovastatin), and by 2.3 times (simvastatin). Furthermore, the prevention of kidney damage was achieved due to
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