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MITOXOHAPIA BU3HAYEHO YOTUPU PEepPMEHTHI KOMMMEeKCH, Tpu komnnekcu BxoaaTe B HAH-okcugasHy

CUCTEMY, a CYKUMHaTAerigporeHasHWin koMmnnekc nigknwodaeTecs o 11 cepefHboi ginAHkn. HAOH-
oKcuaasHa cuctema, Lo Katanizye okucHeHHsa HAH kucHem, Bkntovae | komnneke: HAOH-KoQ-pegykrasy
(Ko 1.6.5.3), Il komnnekc: KoQHa-uutoxpom c-pepyktasy (KO 1.10.2.2) i IV komnnekc:

yutoxpomokengasy (KO 1.9.3.1.). Jo Il komnnekcy BigHoCcUTLCA cyKunHaTaerigporeHasa (K® 1.3.5.1), ska
nepeHocuTb BOAEHb Bi4 cykuuHaTy Ha KoQ 6e3 yvacti HAL'. BusdeHHa pobotu [N akTmBHO
NpoAoBXyeTbCA B 38’'A3Ky 3 [1OJ1 Ta gocnigeHHamMu anonTo3sy [3; 4].

Perynauia TkaHWMHHOrO AuxaHHA nig Aieto pisHUX dpakTopiB BUBYanack y ¢isionoridHUx yMmoBax i
npu NaTonoriYHux npouecax, B pesynbTaTi — HaKOMMYEHWIA BeNUYE3HUA ekcnepuMeHTanbHUin MaTtepian.
JocnigeHHsa TKaHUHHOro AUXaHHA MPOBOAMMW Y BIKOBOMY acnekTi, Npu Ail naToreHeTUYHUX dakTopie Ha
opraHiam, npu NopyLeHHAX poboTU eHOOKPUHHOI CUCTEMU B YMOBax HOpMarnbHOro i HeabanaHcoBaHoro
XuBneHHs [5; 6; 2]. Libomy nuTaHHIO NpucBAYeHa BenuyesHa KinbkicTe pobiT Ginbl Hik 3a 60 pokis
JocnigxeHb. AHanisyroun dadi nitepaTypu, MOXHa BWAIMUTW AeKifbka OCHOBHUX MPUYMH MOpPYLUEHHS
TKAHWUHHOMO AWXaHHSA | OKUCHIOBaNbHOro ocopunioBaHHA: 1) KMCHEBa HeAOCTATHICTb, 2) CTPYKTYpPHI
3MiHn I BHacnigok nopylweHHs cuHTesy binka Ha piBHi agepHoro abo MiToxoHApiansHoro reHoma; 3)
fLecTtabinisayia mMembpaH, 3MiHW GinKoBo-NiNiAHWX B3aeMofinl B pesynbTaTi nocuneHHa T[1OJT, 4)
nopyLeHHs meTaboniaMy Girkis, ninigis i ByrnesoAiB B pe3ynsTaTi HEMOBHOLIHHOMO XUBMEHHS [6].

Mpu nowKoaXeHHI MembBpaHu NiLTPUMKa rpafieHTa NPOTOHIB HE MOXIMBAa, TOMY AUXarbHUWA
KOHTPOINb 3HUXYETLCS, L0 NPU3BOAUTL A0 NOPYLUEHHS POCHOPUTIOBaAHHS, NOCUIEHHS BIfIbBHOTO AUXaHHSA |
po3citoBaHHA eHeprii y BUrMaAAi Tenna. Ha OCHOBI XeMiOCMOTWYHOI rinoTe3n KNiTUHHoro auxaHHsa (1.
Mityenna), MoxHa 3pobUTU BUCHOBOK. OyAb-AKUA YWHHMK, IO MPU3BOAWTL A0 MiABWLLEHHA NPOTOHHOI
npoBigHOCTI MembpaHu, cripuse po3’efHaHHI0 uXaHHA | docdopunioBaHHs, ranbMmye cuHtTed AT i
NOCUIIIOE BibHe OKUCHeHHA. OTXe, gia Byfb-aKuX MEMOPaHOTPOMHWUX PEYOBUH, L0 HaAXOAATb B OpraHiaM
abo yTBOpPIOOTECA B HbOMY, BigobpaxaTuMeTbca Ha npouecax KNITUHHOMO AUXaHHA. [CHYoTb TpW Knacu
PeYOoBUH, SKi NepeLLKoaXaloTb npoLecamM AUXaHHS | OKUCHIOBaNbLHOrO hOoCOpPUNOBaHHA B MITOXOHAPISAX:
1) iHribiTopu pAuxanbHOro naHuytora (UuaHia, aHTUMiuMH Ta iH.); 2) po3’egHyBadvi [AUXaHHSA i
docopuntoBarHHa (2,4-AH®); 3) iHribiTopn H*-ATd-a3n, Aki nepeLlkoXaroTb NEepeTBOPEHHIO eHeprii
OKUCHeHHA B ATO (oniromiumH Ta iH.).

Pos’efHaHHA AuxaHHa i dhocdopuntoBaHHa Moxe Oyt BionoridyHo pauioHaneHUM i HeobXigHUM
CTaHOM, Hanpuknajg, y HOBOHapOAXEHWX, @ TaKoX y BCIX TBAPWUHHWUX OpraHismiB Mig 4ac cHy i npu
ajanTtayii go xonogy [6]. [MpupogHuMn pos’edHyBaYaMU OKUCHIOBANBLHOMO OCHOPUNIOBAHHA €
HeHacUYeHi XUPHi KUCNOTU | AesKi rOPMOHMW (Hampuknag, TUPOKCUH, agpeHaniH). BnnualoTb Ha peakuii
TKAHWUHHOMO AWXaHHA BiTaMiHU (PiNnoxuMHOH, Tokodepon Ta iH.). NMUTaHHA Npo perynsauilo TKaHUHHOro
AuxaHHs | pocopunioBaHHs in vivo, 3anuliaeTbCa Mano BUBYEHWUM i BUMarae noganblunx AocnifXeHb
NS pO3KPUTTA MEXaHi3MiB AeAkux idionoridHMX i naTtonoriYHnx npouecis. Y BGiNbLUOCTI KMiTUH ccaBLiB
NOTEHLIAHI MOXINMUBOCTI 40 reHepalii eHeprii y Burnagi AT® HabaraTto nepeBuLLYyOTb NOTPeOU LuUX KMiTKUH
B eHeprii (E. Pekep).

[Mpouecn TKaHUHHOMO [AWXaHHA 3MIHIOTLCA Y 3B'A3KY 3  BiKOM. MiToxoHApIT NeYiHKu
HOBOHAPOMXEHWX TBapWH OKUCHIOWTb cybcTpaTu 3i WBMAKICTIO Npubnu3Ho B 2 pasu Binblioto, Hix
CTaTEeBO3PINuX, ane 3Ha4yHO MEHLLOLO, HiX B eMOpioHanbHOMY nepiogi. 1K BigoMO, OAHUM 3 MEXaHi3MiB, Lo
BUKITUKAIOTb CTPYKTYPHI NepebyaoBu B MembpaHax, € nepekucHe okucHeHHs ninigis (MOJT). IHTeHCcMBHICTL
MON makcumanbHa y MOMOAMX TBapwH, B cepefHbOMY Billi BinOyBaeTbCA 3HMXKEHHS, a NpW CTapiHHi —
nigBULLEHHA iHTeHcuBHOCTI peakuin HAL®D-sanexHoro [OJS1. lNpouecn TkaHWHHoro puxaHHa i [MOJI
B3aeMo3B’'A3aHi. B Xxoai okucHioBanbHWMX peakuii B [J1 yTBOploeTbcA akTuBHa opma  KUCHHO,
CYNepOoKCUAHWUIA aHIOH, | NepeKNCHi Cronyku, AKi 3aaTHi iHgQyKyBaTu BiNbHOpPaAWKanbHi npouecu, 3okpema
MOJ. BiporigHi MexaHiaMu B3aEMO3B’'A3KY NEePEKNCHOrO OKUCHEHHS | TKAHUHHOMO AMXaHHA — Le reHepadia
BiNbHUX pafukaniB kucHio nigdac pobotn | Ta lll komnnekcy auxanbHoro nadutora [3]. OTxe, icHye
uyukrivHa 3anexdicte MOJ1 | npoueciB AuxaHHa. Baxnuey ponb Yy HopMarbHOMY YHKLUiOHYBaHHI
AWXanbHOro mnaHulora BWKOHYE aHTMOKCMAaHTHa cucTema KNiTUHW, siKka cTpumye possuTok [10J],
3HELLUKOMXKYE BIiNbHI pajukany KUCHIO | MepeLlkofXae iX HagMipHOMY yTBOpeHHto. 3 iHworo 6oky,
IMOBIPHO, L0 MopYLUEHHSA B po6OTi AnXanbHOro naHuora Npu3eeayTe 4O IHTEHCUBHOT reHepalii akTUBHUX
POPM KUCHIO, HAKOMUYEHHSA BINIbHUX pafuKanis i NOCUNEHHA NepPeKUCHOrO0 OKUCHEHHS [4].
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MPOLECCHI KIETOYHOIO AbIXAHUA Y XKUBOTHbLIX: UX PEMYINAUUA U METOAbI
N3YYEHUA
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XapbkoBCKas rocygapcTBeHHas 300BeTepUHapHas akagemusi, r. XapbKkos
AHHoTauus. B cTaTbe paroTcA CBeLEHWUS O KINETOYHOM AbIXaHWW, YTO SBMASETCH WCTOYHUKOM
SHeproobecneyeHns XusHegenaTeNnbHOCTW opraHuama. [lpoBegeH o630p nuTepaTypbl MO HEKOTOPELIM
M3BECTHbIM (pakTopam perynauuu 3TuxX npoueccoB. PaccMoTpeHbl TpagWUWOHHbIE W COBPEMEHHble
MeTOAbl U3YYeHWS KIEeTOYHOrOo [AblXaHUs Yy JKWBOTHBIX W MEpCneKTMBbl  UX MPUMEHeHWA B
dyHLaMeHTanbHbIX 1 NPUKNagHbIX UCCrefoBaHNsX.
KntoveBble croBa: KNeTOYHOE fblXaHWe, MWUTOXOHAPWM, AblXaTerbHas Lenb, 3HepreTUy4eckui
obMeH, nonsaporpadus, pecnmpomMeTpus, dryopecLeHTHbIA 30HA, METOALI UCCeA0BaHUs.

THE PROCESSES OF CELLULAR RESPIRATION IN ANIMALS: THEIR REGULATION AND METHODS
OF STUDY
Kostiuk |. A., Candidate of agricultural science, associate Professor,
Yakovlev A. S., Candidate of veterinary science, associate Professor,
Liakhovych L. M., Candidate of veterinary science, associate Professor,
Zhukova I. A., Doctor of veterinary Science, Professor
inna_kostyuk@live.ru
Kharkiv state zooveterinary Academy, Kharkiv

Summary. The data on the cellular respiration that is the source of energy supply for organism
have been presented in the article. The review of the literature concerning some of the known factors that
regulate the above processes has been done. The traditional and modern methods to study the processes
of cellular respiration in animals and prospects of their use in the fundamental and applied research have
been considered. The regulation of tissue respiration under the action of different factors was studied in
the physiological conditions and in pathological processes. There are several main causes of the disorder
of the respiration and oxidative phosphorylation: 1) hypoxia; 2) structural changes of the respiratory chain
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due to the disorder oof the protein synthesis; 3) destabilization of membrane as a result of the POL
strengthening; 4) metabolic disorders.

There are several methodological ways to study the respiration of a cell: a polarographic method
to determine the oxygen uptake by mitochondria; respirometry with the use of microplates and the
analyzer Seahorse; the use of fluorescent probes in vitro in the cell cultures and mitochondria.

The mitochondria and the tissue sections, biopsy and cell culture were the materials for both
polarographic and fluorimetric studies of cellular respiration. An important problem of studying the
processes of cell respiration is the bioethical aspect: the polarographic method for the determination of
respiration parameters is a poignant experience. As a result, a great number of laboratory animals were
killed. Biopsy of the organs is a challenging and traumatic procedure which can be used in the clinical trials
only under special conditions. The main strategic task of any experiments in both fundamental and applied
research is not only to determine the normal mechanisms and functions but to apply the results to protect
human and animal health. Fluorescent probes and labels are a useful tool to study biological membranes
and membrane enzymes. The studies in the field of natural chemiluminescence and the use of artificial
fluorescent substances may be promising to develop the methods to study energy metabolism in vivo. It
will provide an opportunity to study energy metabolism in different pathologies (hypoxic conditions,
ischemia, infarction, general and local pathological processes) in clinical studies as well as under the
influence of various factors in the model experiments with the preservation of the life of laboratory animals.

Key words: cell respiration, mitochondria, respiratory chain, energy metabolism, polarography,
respirometry, fluorescent probe, methods of research.
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®PU3NONOINM4YECKOE COCTOAHUE U NPOAYKTUBHOCTL TENAT NPU
CKAPMJIMBAHUWU BEJNTKOBOW KOPMOBOW OAOBABKU
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PYTIT «HayuHo-npakmuyeckuli YeHmp HayuoHanbHol akademuu Hayk benapycu no xueomHoeodcmey», 2.
>KoduHo
Tpokos B. A., Kapnosckuii B. U., A. c.-x. H., npodpeccopbl
HauyuoHanbHbIl yHUsepcumem buopecypcos U npupodonons3osarnus Ykpaursi, . Kues
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YO «Bumebckas aocydapcmeeHHasn akabemus eaemepuHapHol meduluHbly, 2. Bumebck

AHHOomauyus. CkapMmnmBaHue Bbl4kam 3Hepro-npoTenHOBLIX 406aBOK, CogepKalluX panc, ropox,
TIONWH, BUKY B KonndecTBe 15 % no macce B cocTaBe KOMBUKOPMOB B3aMeH YacTu NMOgCOMHEYHOro WpoTa
oKasblBaeT NONOXUTeNbHOE BMMAHUE Ha MOPdO-BUOXMMUYECKUIA COCTaB KPOBM W MO3BONSAET MNONy4UTb
cpefHecyTouHble NPUPOCTLI XKUMBOTHLIX 850-920 r, koHTponb — 835 r npu 3aTpatax kopmMoB 4,7-4,9 KOpM.
efl. Ha 1 kr npupocrTa.

Knioyeebie cnoea: TenaTa, MNPOAYKTWBHOCTb, panc, MIONWH, BUKA, pPauUWoH, KPOBb,
nepeBapuMMOCTb

AkTyanbHoCTb npobnembl. [Ona nomny4yeHuss BbICOKOW MPOAYKTUBHOCTU PauMOHBl XUBOTHBIX
JOMKHbI BbITb 0BecneyeHbl JOCTAaTOMHLIM KOMIMYECTBOM YCBOSIEMOW SHEpruu U npoTenHa, a Takke
MUHepanbHbIX U BUoNornyeckn akTMBHLIX BelyecTs [1-5].

YcTpanutb AeduumnT NpoTenHa B paLuoHax MOXHO MyTéM NOBbILLEHWA 06bEeMOB MPOU3BOACTBA
KOMBMKOPMOB W ynydlleHns ux KadectBa. OfHaKo Cepb&3HblM MPEenATCTBUMEM B 3TOM fene sABnseTca
HegocTaTok 6enKkoBoro colpbs. TPagULUMOHHO ANS 3TOM Lenv B KOMBUKopMa BBOAAT NOACOMHEYHbIA LUPOT,
KOTOPbIA UMMNOPTUPYETCH K HaMm B pecnybnuky u ABnseTcs 40BOSIbHO JOPOrMM KOMMNOHEHTOM.

B nocnegHue rogbl BO34enbIBAlOTCA HOBble copTa panca, foMnvMHa, ropoxa W BUKA C
MWHUMarbHbEIM KOIMYECTBOM aHTUNWUTaTeNbHbIX BELLECTB, YTO MO3BONSAET 3aMEHWTb B CYLLECTBYHOLWMUX
fJob6aBkax JoporocTosiLme KOMNOHEHThI (MOACONMHEYHBIA U COeBLIN WPOT) Bonee AelleBbIMA UCTOYHUKAMU
6enka, SHepru1M n MUHepansHo-BUTaMUHHOTIO cbipba [B, 7, 8].
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