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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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antioxidant effects of statins. To illustrate: the glomerular filtration rate increased by 2.7 times, the fractional excretion
of sodium reduced below (%0 and proteinuria reduced by 2 times (averagely for all stating), as compared to untreated
animals. Thus, statins, due to their antioxidant effect., restore disturbed energy metabolism in the nephron and
ameliorated AKI.

BykaTapy 1O. C.

JOCIALIKEHHA AHTHAMHECTHYHOI AKTUBHOCTI PEHOBUHH ZNM HA
EKCMEPUMEHTAJIbHIA MOAEJI CKOMOJAMIHOBOT AHTEPOT PAAHOT AMHE3IT
Kathedpa thapuaronocil
Braguit GepacagHuil naguuabHul 3aRI1G0 YKpainu
« BYKOSUIICHRUL OCPIICASIU MEOUNUT YHIGEDCUMEm y

[MopylweHHs MHECTUUHNX T KOPHITHEHHX (vHKUIT — HApO3NoBCKeHIlWa opMa PO3Nanis BULIOT HEPROBOT
TIAMBHOCTI, WO XapakTepHi AT MOCTTINOKCHYHHX CTaHiB. BOHH CYTTEBO IHHAYIOTH AKICTL KWTTS Ta 3GiTBIIYHOTE
BHTPATH HA NikyeaHHs. Kopekuia Taknx nopywede € CKNAaHUM 3aBnaHHAM. OaHHM i3 HAHOINBW WHPOKO BXKUBAHUX
HOOTpONMHHUX 3acobie € nipaueraM. [Ipote, noGiui edekTy uboro npenapaty, feillo oOMERYIOTh NipaueTam y
BHKOPHCTAHAI. TOMY CTBOPEHHA HOBWX HOOTPONHWX NpenapaTie € ONHUM i3 NPIOPITETHHX HANPAMKIB cyuacHol
MeOWUHHH Ta Phapmauii.

MeTOK NOCHIIKEHHA CTane BCTAHOBISHHA HOOTPOMHUX BJAacTHROCTEH noxigHoro 2-OeH3zamizo-2(2-
OKCOIHAONIH-3-iaeH ) ouTeROT KUucnoTH ZNM.

Jns BH3HAaueHHA AaHTHAMHECTHUHHX BNAacTHBROCTeH cnonykn ZNM BHKOPHCTORYBANH MoaeNk CKONONamiHOBOT
aHTeporpannol amHesil. JlocniameHHn NPOBCAMIH 32 TECTOM ¥YMOBHOT peakUii nacHBHOrD yHHKaHHa (YPITY) B kamepi
3 OCBIT/NIEHHM Ta 3aTEMHEHWM BicikaMmK {B OCTAHHLOMY TBapHHa OTPHMYE enekTpobonkore noapazHerHs 0.5-0.6 MA
HCPC3 CACKTPONHY Mianory}. Jns MORCIKOBAHHA AHTCPOrPAAHOT AMHETT BBOAHIH ckonoaaminy rigpoSpomin {«Sigmay,
USA) vy nozi 1,5 mMr/xr /o 3a 30 xg 10 dopvysanng YPITY. ¥ uiypie rpynd iHTAKTHOIQ KOHTPOMO (KOHTPONbL
HagueHocTi) dopMysaid YPITV, peecTpyloul naTeHTHHH Nepiof Ge3syMoBHOMO pedilekcy — BXiA N0 TeMHOT kamepd. B
OCTaHHIl WYpIB NifIaBaiH BIUIMBY €ISKTPHUHOrO cTpyMy. epes 24 rox moBTOPHO BH3HAYANK NaTEHTHWH mnepion
sxoay TeapuH A0 Temuol kameph (JITIBTK). Wlypie, Aki HC BXOOANM 40 HEl npoTaArom 3 XB. BBEMGANM TAKHMH. LLO
A0CATNH KPWTEpilo HagdeHOCTI. SK MOKa3HWKW HOOTponHoi Aii BukopHcToRyBanyn 36imswenns JINBTK T1a KinbKicTe
WYPIB. WG JOCATNH KPUTERIK HABYEHOCTI vepes 24 roa nicns aMHe3yBANkHOrO BNAMBY ckononamivy. Ckononamiu
BROAWIK depes 30 XB nicna BeeaeHHA cnonyky ZNM y nosi |5 wrikr ado nipauetamy (200 MI/Kr), BHKOpHCTOBYBaH
TAKOHK KOHTPONL aMHC3T (ckononamin Ge3 nocnimkysannx npenapatis). [Tpy usomy ouinwoeany enaus cnonykd ZNM
Ta Mpenapary NopiBHAHHA TipalueTamMy Ha BiaTBOpeHHs ¥ PITY. AHTHaMHECTHUHY aKTHBHICTE JOCNIAAKYBAHO! CNIONYKH
T4 NPenapaTy NoOpiBHAHHA OUiHKBANH 32 (Gopmyaor Batnepa:

AA = [(JIMa—TTek) / { JTik-JTek)] = 100%,

ne AA — anThavHecTHuHa akTHBHICTb, % JITTck 1 JITIn — cepennifi naTenTHHH nepion BXOMKEHHA TBapHH ¥
TEMHY Kamepy (C), IKHM YBOAMIIH BIIMOBIAHC TINBKKH CKOMONAMIH | CKOMONaMiH Ha T Jocni lKyBaHOT cronykw, JITTik
— NMATEHTHHI Nepioa (C) IHTAKTHOTO KOHTPOIHO.

Tabnwnua
Bronae pevorian ZNM v OPTBHAHHL 3 INPA0E IAMOW HA ian e 3a 1eciom ¥YPITY g mypie (MEm; n=8§)

TatenInE Hepiod BX0AY 20 TEMI0T KAMEPH, Kilukic s wypis, Wwe socsiim
- AuTHaMUCCTHYNA -

Tpyna reapun c AKTHEIICTL. % KHTEPIIG LABHSIIOCTI
Buxiannii Yepes 24 roa e Abc. Yo

|HTAKTHHIA KOHTPOTE 208 £ 3.0 167021 - i 75
MoaeTeRa nATOIOTIA 83127 80-07 ) 0 b

{CRONONAMiH 1.5 MIYKT p/O)

ZNM (13 Mmrfer w0+

; 9774 930+ 215 4.7 2 25
CRONOIAMILY

Ilipaueram (204 sr/kr o +

=hEn 17845 870+ 250 447 1 12.5
CEONTUMIH )

Mpumirgea, # - A0CTORIPHL BEIMIHHOCTT MK RUXTIHRY CTAHOM 13 uepes 24 ra cnicas popwysanaa YPITY (pad0s)

Ananis aanux 1abnuui CBLAMKMTE, WO B IPYNL IHTAKTHUX WYPLB 2a 24 ron NaTCHTHHI neploa BXoay 10 TCMHOT
raMepu (JINIBTK)} 38inbwweca y 8 pazie, copmyparca YPITY. KinkKicTe TBAPHH, IO HE BXOIWIH 10 TEMHOT KavepH
apoTaroM 3 xB, cTaHoBuaa 75 %. Y 100 % wypis rpynd MondenbHol natenorii ¢nocTepirani NoBHY aMHe3i (He
30epiraTv indopwvauiro npo HeGe3NeKy Ta B CEPEAHbOMY BXOAHH 10 TemHOT Kamepu 3a 7 ¢). [lipauetam noctoipHo
36inbwysas JITIBTK B cepennbomy B 4.9 pasu siaHocHo suxignoro crady 1a v 10,9 pasn BinHocHo BiANOBlAHOTO
MOKa3HHKa TPYMH KOHTPOTBLHOT NAaTonorii, NpuyonMy | TBapHHa ZocArna KpHTEpite HaByeHocTi. PeuoBria ZNM yunana
nootponHuii ennue: JINIBTK aoctoripHo 3pic ¥ 9.8 paiv nopiBHAHO 3 BHXigHUM cTaHoM Ta ¥y 4,0 pain BiRHOCHO
NOKa3HHKA [Py MK KOHTponbHOT natonorii. a 23 % wypis 1OCATIN KPHTEPIKO HABYEHOCTI.

Omxe, noxiaue 2-0cHiamino-2{2-okcoinaonin-3-iniacH) ouresoi kuenoth ZNM na moaeni ckononaminosoi
aHTeporpagHol aMmHesii YHHWTh HOOTponHWH edekT — nokpawye nam'ath. focnimkeHe moxiane 2-Oenzamino-2(2-
OKCOTHAONIH-3-iniaeH) ouToBol kMcnotTH ZNM 33 aHTHAMHECTHYHOW AKTHBHICTIO — 34,7 % nepeeamac npenapar
nopiBHAHAA nipauetam (49,7 %).
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