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@dopMyBaHHS IITYYHOTO TOOIOTHYHOTO CTaHy BEZIE 110
rinoMeraboii3My, IKHH CyHpPOBOIKYETHCS 3HIDKEHHSM
eHepro3ade3neveHHs TEIIOKPOBHOTO OPraHi3My i OTpedye
JIOCJIJDKEHHSI TPOTIKaHHsI 010€HePreTHUHMX MPOLECIB Y KITi-
THHaX. HaiinoBHilIe ysBIEeHHS PO IHTEHCUBHICTB ITPOLIECIB
NepETBOPEHHS EHEPrii 3a y4acTio MITOXOHIPIK A€ KOMII-
JIEKCHUM MiAX1, SKUH BKIOYAE JOCIIIKEHHS aKTHBHOCTI
(hepMeHTIB IUXaTBHOTO JIAHITFOTa, BMICTY IIUTOXPOMIB, a Ta-
KOX aHaJli3 CTPYKTYpHOTO CTaHy BHYTPIIIHbOT MEMOpaHH
MITOXOHPIH, 1110 1 00YMOBHJIO METY JaHOTO AOCIIIKCHHS
3a MOZICJTIOBAaHHsI By [VIEKHCIIOTHOTO TiN00103y y 1ypiB.

B cran mwTy4Horo rino6iosy (mpotsrom 2,5-3 roauH)
LIypiB BBOAWJIN METOJIOM «3aKpHUTOi cynnHm» baxmer’ eBa-
Jxaiis-Amxyca. O0’ekToM T0CiiKEHHS OyJIH IperapaTu
BHYTPIITHROT MEMOpPaHH MITOXOH/IPil TeaTONUTIB. AKTHB-
HICTh (PEPMEHTIB TUXATBHOTO JIAHIIFOra T2 BMICT IIUTOXPOMIB
y MeMOpaHi BH3HAYaJld CIIEKTPOPOTOMETPUYHO 32 CTaH-
JIAPTHAMH METOIMKAaMH. 3a JI0oMOoroto 1-aHiiHoHadTaiH-
8-cynpdonary (AHC) ta mipeHy OIiHIOBaJIH CTPYKTYpPHO-
JVHAMIYHI BIACTUBOCTI MeMOpaH. 3MiHM MiKpOB’s3KOCTI
JIITHOT KOMITOHEHTH MEMOpaH BU3HAY AT 33 CTYIIEHEM €K-
cuMepHu3alii mipeHy, 1o JOKaAII3yEThCS y 30HI KUPHO
KUCJIOTHHX JIaHLIIOTiB pocdorimiaiB. Kondopmariiini Mmoau-
¢ikanii 61TKOBUX MOJIEKYJ I Y MeMOpaHax OL[iHIOBaJIH 3a
e(eKTHBHICTIO raciHHs aKpuiIaMinoM TpunrohanoBoi ¢uryo-
pecIeHITii.

Po3BuTOK Tino6io3y CynpoBOMKYETbCS HEOJHO3HAU-
HUMHM 3MIHaMH B aKTHBHOCTI (D€PMEHTIB ANXAJIBHOTO JIAH-
IFOTa MITOXOH/IPiii TeMaTOIUTIB: AKTUBHICTh (DEPMEHTIB TIep-
IIMX JIAHOK CIIpspKeHHs AuxansHoro jgaHiora (HA TH-KoQ-
okcuaopenykrasu Ta KoQ-1utoxpom c-oKCHIOpeyKTa3u)
JIeTII0 3pOCTaE, B TOM Yac SIK aKTUBHICTD IIUTOXPOM C-OKCH-
JopenyKTas3y (KIHIeBa JJAHKA CIIPSDKEHHS) 3HI)KY€ETHCS B Ce-
penabomy Ha 37%. [ToaiOHi 3MiHM XapaKTEpHi U BMICTY
(YHKIIOHATEHO-aKTUBHUX [IATOXPOMIB: BMICT IATOXPOMIB
rpyn b Ta ¢ 3pocTae, a rpyInu a 3HUKYETBCS Y CEPeTHbOMY
Ha 26%. Kpim Toro, nokazano npurtaideHus AT®-cunreras-
HOi aKTHBHOCTI MITOXOHJPIH.

MetonoM ¢uTyOpecieHTHUX 30H/1iB BCTAHOBIJICHO 3HH-
JKCHHS MIKPOB’SI3KOCTI aHYISIPHUX (TIPUOLTKOBUX ) JTiTTi/TiB
BHYTPILIHBOT MEMOpaHH MITOXOH/IPIi B yMOBax rimno0io3sy.
3MiHM napameTpiB (uryopecieHIii MeMOpaHOo3B’I3aHOTO
AHC Bka3ye Ha Mo diKallito MOBEpXHEBOT (OJISIPHOT) -
JISIHKK MeMOpaH. Pe3ynbsrati BUMiproBaHHS TPUNTO(HaHOBOT
(uryopecueHIii cBiggars mpo KoHPOpMAITiiiHi 3MiHH O1TKO-
BUX MOJIEKYIL.

TakuM YMHOM, IPUTHIYEHHS €HEPreTHYHOT 31aTHOCTI
MITOXOHJIPii FeMaToUTIB 32 YMOB Til00i03y 00yMOBJIEHO
SHIDKCHHSIM (DYHKIIIOHAJIBHOT aKTUBHOCTI KIHIICBOI JTaHKH
CIPSDKEHHSI AMXaJIbHOTO JIAHIIOTa Ta TIEPEHECEHHS eJIEeKT-
POHIB BiJl cyOCTpaTy OKUCICHHS, B TOMY YHCIIi, MOXKIJIHBO,
1 B pe3yIIbTari CTPYKTYpHOI MOIH]IKaIlil BHYTPIIIHBOT MITO-
XOH/IpiaJIbHOT MEMOpPaHH, PO IO CBIYaTh 3MiHU YIIOPSIIIKO-
BAHOCTI JIIITITHOT'O Ta O17TKOBOTO KOMITOHCHT MEMOpPaHH!.
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Formation of artificial hypobiotic state leads to hypo-
metabolism accompanied by a decrease in energy supply
of homoiothermic organism and requires the study of bio-
energetic processes course in cells. The profound under-
standing of the intensity of energy conversion with mito-
chondria is given by complex approach including the inves-
tigation of the activity of respiratory chain enzymes, cyto-
chrome content and the analysis of structural state of mito-
chondria internal membrane, this has stipulated the research
aim to model carbon dioxide hypobiosis in rats.

An artificial hypobiotic state (within 2.5-3 hours) in rats
was induced by Bakhmet’ev-Andjus- Gaja method of “close
tank’. The research objects were preparations of internal
membrane of hepatocyte mitochondria. The activity of respi-
ratory chain enzymes and cytochrome content in the memb-
rane were determined spectrophotometrically by standard
methods. Structural and dynamical properties of membranes
were evaluated with 1-anilinonaphthalene-8-sulfonate
(ANS) and pyrene. The changes in microviscosity of memb-
rane lipid components were determined by the degree of
eximerization of pyrene localized in the area of fatty acid
chains of phospholipids. Conformational modifications of
protein molecules in membranes were assessed by the effi-
ciency of quenching with acrylamide of tryptophan fluo-
rescence.

The development of hypobiosis is accompanied by am-
biguous changes in the activity of respiratory chain enzymes
of hepatocyte mitochondria: the enzyme activity of first
links in coupling of respiratory chain (NADH-Q oxidore-
ductase and Q-cytochrome c-oxidoreductase) is slightly in-
creased, while the activity of cytochrome c-oxidoreductase
(coupling final link) is reduced by about 37%. Such changes
are characteristic for content of functionally active cytochro-
mes: content of cytochromes b and ¢ increases and decreases
ina group by 26% in average. Moreover the inhibition of
ATP-synthetase activity of mitochondria has been shown.

By the method of fluorescent probes we have establi-
shed the decrease in microviscosity of anular lipids of mito-
chondria internal membrane during hypobiosis. The chan-
ges in fluorescence parameters of membrane-connecting
ANS indicate the modification of membrane surface (polar)
sites. The results of tryptophan fluorescence measurement
testify to the conformational changes of protein molecules.

Thus, inhibition of energy capacity of hepatocyte mito-
chondria during hypobiosis is stipulated by decreased func-
tional activity of final link in the coupling of the respiratory
chain and transfer of electrons from oxidation substrate,
including, possibly as a result of structural modification of
mitochondria internal membrane, as evidenced by the chan-
ges in orderliness of membrane lipid and protein compo-
nents.
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