NpeAcTaBnAloT KpMoTepaneBTUYeCKMe METOAbI peabunutauum naumMeHToB ¢ M3BbITOYHOW Maccoi Tena ¢
MCMOnb30BaHNEM 3KCTpemaribHO HU3knx temnepatyp (—120 °C).

Llenb paboTbl — 13yuntb 0COGEHHOCTM YNbTPaCTPYKTYPHOW OpraHvu3aLmmn KapavoM1MoLMTOB MUoKapaa
CTapblX KpbIC C anvMeHTapHbiM oxupeHunem (AO) Ha oHEe MPUMEHEHUSI PUTMUYECKMX SKCTpeMarnbHbIX
xornogosbIx Bo3gencrenn (POXB).

Matepuanbl n metogbl. ViccnegosaHus npoBogunu Ha 6enbix 6ecnopogHbiX 24-MecsuHbIX KpblCax-
camuax. >KuBoTHble ObinMn pasgeneHbl Ha 3 rpynnbl: 24-MecsiyHble WHTaKTHbIE KPbIChl; 24-MecsyHble
KOHTpOnbHbIE KpbiCbl ¢ Mogenbto AO; 24-mecsauHble Kpbickl ¢ AO nocne 9 npoueayp POXB. >KMBOTHbIX
noggepranu oxnaxaeHuio B kpuokamepe npu —120 °C 9 pa3s no 2 mvH. Mogenuposanue AO ocyliecTsnsi-
nv no metoauke B. I'. BapaHoBa nyTem coaep)XaHUsi XXMBOTHbIX Ha rMNepkanopuiHom paumnoHe. XKUBOTHbIX
BbIBOAMINM U3 3KCNEPUMEHTa NyTem Aekanutaumun Ha cregylowme cyTkn u yepes 1 mec nocne 9 ceaHcoB
P3XB, npou3Boas 3abop KycOYKOB TKaHW MUOKapAa Ans 3NeKTPOHHO-MUKPOCKOMUYECKOTO UCCNeAoBaHUS.

Pe3ynbTathbl. B x04e nccnenoBaHusi 6bIno NokaszaHo, YTO M3MEHEHNST CYOMUKPOCKOMUYECKON apXMTeK-
TOHWKN KapOuOMMOLMTOB CTapbiX WHTAKTHbIX KPbIC CBMAETENbCTBYIOT O CHWDKEHMM MX COKPATUTENbHON
CnocobHOCTK, CBA3AHHON C AECTPYKTUBHO—ANCTPO(UYECKUMU NePEeCTPOKaMn MUTOXOHAPUIA. Y 24-mecsay-
HbIX KOHTPOJbHBIX XMBOTHbIX ¢ AO B capkonnasme kapavoMUoLMTOB onpeaensnock 6onblloe KonuyecTso
BKITIOYEHMIN NnodyCcLMHa 1 NMNuaos.

Ha cnepytowme cyTtkn nocne 9 npouenyp POXB Habnoganack akTvBaums npoueccoB nponudepauum
MWUTOXOHAPWUIA, B capkonnasme MosiBMsinMcb pUuBoCoMbl, MOMMCOMBI U FpaHyrbl FMMKOreHa, YTo yKasbiBano
Ha NoBblLeHNe MeTabonnyecKkon akTUBHOCTN KapAMOMUOLMTOB.

Yepe3 1 mec nocne 9 ceaHcoB POXB B ynbTpacTPyKTYPHON apXWUTEKTOHMKE KapOuOMUOLMTOB CTapbixX
KPbIC OTMEYanucb Takue nepecTponky KOMMNEHCATOPHOro TWUNa, Kak yBenu4yeHue Konnyectsa MUTOXOHAPUA 1
KPUCT B HMX, YMEHbLLEHNE KONMYEeCTBa O4aroB AECTPYKLMMN 1 AereHepaTMBHO M3MEHEHHbIX MUTOXOHAPWUIA.

BbiBog. Takum o6pa3om, Obino nokasaHo, 4YTO B KapguomuoumTtax 24-mecsdHbix kpbic ¢ AO nocrne
9 ceaHcoB P3OXB npoucxoguT aktuBaumsi MeTabonuueckux M penapaTuBHbIX MPOLLECCOB, KOoTopas
COXpaHsieTCsi B OTAanNeHHble CPOKM KCNepMMeHTanbHbIX UCCIeL0BaHNNA.

3ACTOCYBAHHSA KPIOKOHCEPBOBAHUX MJIALEHTAPHUX
BIONPEMNAPATIB AN19 NPODITAKTUKN | KOPEKLIT ANCDYHKLYT
LUHC Y NIBHbOMY OHTOINEHE3I (EKCNEPUMEHTAJIbHE
AOCNIAXEHHSA)

0. B. Yy6, B. 10. Mpokoniok, O. C. MNMpokoniok, |. 6. Mycatosa, M. B. LLleByeHko
IHcTUTYT Npo6nem kpiobionorii i kpiomeanumHn HAH Ykpainu, Xapkis

MolwkomxeHHst HEMPOHIB, 30Kpema Mpw iLeMmii Ta HelpoaereHepaTMBHIN NaTonorii B Noxurnomy i crape-
YOMY BiLli, CMPUYMHIOKOTb Pi3HOMAaHITHI YNHHWUKW. 3 HACTaHHSIM MeHonay3u pidke 36inbLUeHHS HEBPOMOTiYHNX
3axBOPIOBaHb Cepef XiHOK 3yMOBMEHO AediuuToM ecTporeHis, AncbanaHCOM rOPMOHIB i HepoTpaHCMi-
TepiB, L0 NPU3BOASATL 40 MOPYLUEHb NCUXOEMOLIHOT cdiepm, KOrHITUBHUX NPOLECIB i NOBEAIHKOBMX peak-
Lin, NoripwyloTb SIKICTb XWUTTS | HEPIAKO € MPUYMHOK iHBaMiQHOCTI. 0N yCyHEeHHS uMX nopylueHb B re-
piaTPVYHIN NpakTULi aKTVBHO BUKOPUCTOBYIOTb Mpenapatu MraueHTapHOro MOXOMKEHHS, SKi MalTb
reponpoTeKTOpHi Ta repoTepaneBTWYHI BNAcTMBOCTI, MICTSTb Pi3HOMaHITHI perynstopu Ta cTOBOYpOBi
KniTHn. OgHak MexaHi3amu iXHbOi reponpoTEKTOPHOI Aii Ha HepBOBY CUCTEMY B LiNIOMY, NMOBEAiIHKOBI Ta
afanTUBHI peakLuii 30Kpema AoCriaXeHi He4OoCTaTHBO.

Meta — BM3HaA4UMTN eEKTUBHICTb 3aCTOCyBaHHS iMNNaHTauii KpiOKOHCEPBOBAHMX NNaueHTapHUX
GionpenapaTiB sk reponpoTEKTOPIB Ha CTPYKTYpPY MOBEAiHKW, afanTUBHWUX peakui Ta 3aranbHi ¢isnyHi
NOKa3HUKN CaMuLib MULLEN Mi3HbOrO OHTOreHe3y.

Martepianu i metoau. Jocnigxysanu Tpu rpynu camuub muwen nikii BALB/c: 1-wa rpyna — monogi
(6-micsuHi), 2-ra rpyna — crapi (12-mica4Hi), 3-19 rpyna — 12-Mica4Hi 3 iMnnaHTauieto KpioKOHCEPBOBAHOTO
ekcnnanTy nnaueHTn (KEM) oguH pas y 3 mic i3 6-micayHoro Biky. Muwam imnnantysanu 20 mr KEI (ekc-
NAaHTy NNaueHTU MIOAUHN, KPIOKOHCepBOBaHOI 3 BukopuctaHHaM 10 % aumeTtuncynbdokenay 3i LWBUAKICTIO
1rpap/xs po —70 °C, wo 36epiranack B pigkoMy asoTi). [JocnigxyBanu 30BHILHI napaMeTpu (30BHILLHIN
Burnag y 6anax, 3picT, Maca, AOBXMHa XBOCTa), BUMipioBanu Temnepatypy Tina. JocnimkyBanu CTpyKTypy
noBeAiHKM TBapWH 3a MeToAMkaMu kadbeapu Hempodisionorii CTeHdopackkoro yHiBepeuteTy (CLUA), a came:
MeTogoM “BigkpuTOro nons” (KinbkKicHMA 06nik pisHUX hOpM MOBEAiHKW: BEPTMKANbHOI Ta ropu3oHTanbHOT
TNIOKOMOTOPHOI aKTUBHOCTI), MeTogoM “xpectonofibHoro nabipuHTy”, WO CBigYATb NPO Mipy TPUBOXHOCTI i
3[aTHICTb TBapWHW aganTyBaTUCA OO CTPecy, BU3Hayanu couianbHy akTUBHICTb i OUiHIOBanu isuyHy cuny
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MeToAO0M ANHAMOMETPIT | 32 TECTOM “BUCIHHA Ha CTPYHI”, @ TakoX AOCAIAXYBanu rpyMiHr — 34aTHICTb TBapuH
00 camoobcnyroByBaHHs. TeCcTyBaHHSI MPOBOAMNY B OAMH | TOM caMuii Yac 4obm no 5 xB.

Pe3ynbTaTtu. Y camuub ctapux muwen 3 imnnaHtoBaHum KEN (3-1s rpyna) nepesaxana gocnigHulbka
nosefjiHka (PiCT ropuM3oHTanbHOI NMOKOMOTOPHOI aKTUBHOCTI) MOPIBHAHO 3 MOKa3HUMKOM He TiNbKW B rpyni
cTapux (2-ra rpyna), ane n Monogux TBapwH (1-wa rpyna); 36inblUeHi Takox couianbHa akTUBHICTb B TECTI
SIK 3 0QHOCTaTEBOI0, TaK i 3 pi3HOCTaTEBOK TBAPMHO. [OPIBHAHO 3 camuusaMK 2- rpynu y TBapwH 3-i rpynu
36inbLUeHi 3aranbHWiA ouiHIOBanNbHUA 6an, maca, disnyHa cuna i 6yB iCTOTHO CkopoYeHuUi Yac nepebyBaH-
Hsl B 3aKpUTOMY Bigpi3Ky xpecTonogi6Horo nabipuHty. TobTo iMnnaHTauis KEM ctapum TBapvHam nosu-
TVMBHO BMSIMHYNa Ha CTPYKTYPY iXHbOT NOBEAIHKN: CNpUsina 3HWKEHHIO TPMBOXHOCTI | moninwysana aganta-
Ljit0 O CTPECOBUX YMHHUKIB.

Y nonepepHix AOCNIMKEHHAX Ha Mogeni rmyTamaT-onocepeakoBaHOr0 TOKCUYHOTO MOLUKOAXKEHHS Hel-
POHIB HaMu nokasaHo, Wwo cepegosuwie DMEM, koHauWuiioBaHe 3 Me3eHXiManbHUMU CTOBOYPOBUMY KNiTU-
HaMn KpiokoHcepBoBaHOi nnaueHTn un KEI, abo 36aradeHe 10 % ekCTpakTOM nfaueHTn, XapakTepu-
3yeTbCSA HENPOMPOTEKTOPHOIO Ta TepaneBTUYHO Aicto. HanedekTUBHILLMM BUABUNOCA 3aCTOCYBaHHS LIMX
bionpenapatiB nepeg TOKCMYHUM BMAMBOM rnyTamaTy Ha HEpPBOBi KMiTUHW. BusiBneHo Takox Tepmona-
GiNbHICTb NNaLeHTapHUX HEeNPOMPOTEKTOPHUX YMHHUKIB, LLIO BKa3ye Ha iXHE BinkoBe NMOXOMKEHHS.

BucHoBku. OTXe, y camuLib MULLIEN Mi3HBOTO OHTOreHe3y BiKOBi 3MiHWM MOBEAIHKM i 30BHILLHIX (i3N4HNX
NOKa3HWKIB NigaalTbCca Kopekuii wnaxom imnnadTauii KEMN. MeponpoTekTopHa Aisi KpiOKOHCEepBOBaHUX
nnaueHTapHux OionpenapaTtiB Ha HEpPBOBY CWUCTEMY MOB’A3aHa 30KpemMa 3 Ai€l0 HeMponpoOTEeKTOPHMX
YMHHWUKIB BINIKOBOro NOXOMXKEHHS, siki NOTPebyroTh ineHTUdiIKauii i nogansbLWoro BUBYEHHS.

TISSUE PHYSIOLOGICAL REGENERATION AFTER
THE EFFECT OF DOSED NORMOBARIC HYPOXIA

V. A. Berezovsky, I. G. Litovka, R. V. Yanko
0. O. Bogomoletz Institute of Physiology NAS of Ukraine, Kiev

Nowadays active research of methods and factors, accelerating physiological regeneration of tissues
and organs has been done. One of such biophysical methods may be a dosed normobaric hypoxia (DNG).

Aim. To investigate DNG effects on the physiological regeneration of rat liver and bone tissue.

Materials and Methods. Effects of DNG (12 % O.) on physiological regeneration of liver parenchyma
and bone tissue were investigated. Our experiment involved 36 male DNG strain Wistar rats aged
12 months. During 28 days the animals were breathing a hypoxic gas mixture in the mode of 30 min
deoxygenation / 23 h 30 min reoxygenation. All operations with laboratory animals were performed
according to the international principles of the European Convention. Study material included rat femurs,
serum and liver parenchyma. Biochemical, histological and morphometric methods were used.

Results. Most of the remodeling markers under study did not change significantly in the bone tissue of adult
rats. An increase was observed in the total lipids and their fractions’ concentration comparing with the control,
evidencing for the increase of its mineralization level. This may reflect the increase in the proportion of old, fully
mineralized and “inactive” bone. That is, DNG, in the mode of 30 min deoxygenation / 23 h 30 min reoxygenation,
did not cause marked changes in the physiological regeneration of bone tissue in adult animals.

In the liver parenchyma, after the impact of DNG we observed an increase in hepatocyte nucleus area
(by 12 %), in the amount of nucleoli in the nucleus (by 18 %), in the binuclear hepatocytes (by 67 %), in the
nuclear-cytoplasmic and nucleolar-nuclear rates. Also, a decrease of the distance between the nucleuses
of adjacent hepatocytes was observed in the rats of experimental groups, which might indicate the
decrease of the extracellular matrix quantity. That is, DNG produced a stimulating effect on the
physiological regeneration, synthetic and functional activities of the liver parenchyma.

Conclusion. Periodic breathing by gas mixture with moderately reduced oxygen partial pressure (78—
88 mmHg), in the mode of 30 min deoxygenation / 23 h 30 min reoxygenation during 28 days, may be one
of the biophysical factors of physiological regeneration activation processes in the liver parenchyma, the
rates of which are decreased with age.
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