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B mociieiaee BpeMst BO30OHOBHIICS HHTEpeC K (heHOMEHY
3UMHEH CIISTYKHM MIIEKOIUTAIOMKX. JIOCTHKEHHS B 001acTH
MOJIEKYJISIPHBIX OCHOB SIBIIEHHsSI TNTYOOKOTO TIOJIaBIICHHS
WHTEHCHUBHOCTH JKU3HEHHBIX MPOIECCOB UMEIOT BaXKHOE
MIPUKJIaTHOE 3HaUeHNe. B HeM KpOIOTCsl CTpaTeruu s pere-
HUS IPOOJIEM KITMHUYECKOW MEIUITUHBI, B TOM YHCIIC M KPHO-
MEIUITUHBI: YCTOWYUBOCTH K TUIIOTEPMHUH, HILIEMUH, MbI-
[ICYHOW aTPOGUH, PETyITAPYEMBINA THIIOMETa00IH3M, TePOH-
TOJIOTUYECKHE ACTIEKTHI, OXJIAKICHUE U JUTUTEIBHOE XpaHe-
HUE KJIETOK, OPIaHOB, TKaHEH U M.

OpnHaxo 3UMHSIA CTIAYKA ABJISIETCS TEHETUYECKHU 3aKper-
JIGHHOM cTparerueil agantauuy reTepoTEPMHBIX MIIEKOIIH-
tatomux. CocTossHUE THOSPHAIIMH TOMOHOTEPMHBIX )KUBOT-
HBIX MOYKET MOJICITUPOBATHLCS BBEIEHUEM X B UCKYCCTBEH-
HbI# Tuno6uos (UI).

Iesb paboThI — BBIICHUTH, IMEET JIH MECTO CTPYKTYPHO-
(GYHKIMOHAIBHBIA OTBET SPUTPOIMTOB Ha MpeObIBaHUE
MJIEKOTIMTAIOIINX B COCTOSIHUU UCKYCCTBEHHOTO THITOOM03a
U BbIX0J u3 Hero. JloctaTouHo WHGOPMATHBHBIMH MOTYT
OBITh CpAaBHUTEIBHBIC UCCICIOBAHUS KIETOK >KHBOTHBIX,
TEHETUYECKH aJalTUPOBAHHBIX K PA3JIMUHBIM HHTEpBaJlaM
M3MEHCHUS TEMITePaTypHI TeNla (TOMOMO- M TeTePOTEPMHEIC
MJICKOTTMTAIOIITHE).

HccnenoBanus npoBOAUIN HAa caMIaX CUPUICKUX XOMSI-
KOB 1 OenbIx Oecriopomubix kpbic. Cocrostaue UI™ nocTura-
JIoch 1o Metoay AHmKyca-baxmerseBa-/[xast: oxnaxaeHue
B 3aMKHYTOH Kamepe. McciaenoBaiy 3puTpoOIMThI MSITH TPYIIT
JKUBOTHBIX: KOHTPOJIBHBIX, B cocTosiHIM W, uepe3 2 n 24 4
MOCJIC HETO M XOMSIKOB B COCTOSIHMH 3MMHEH crisiuku. B ka-
YeCTBE MoKa3aTesiel CTPYKTYPHO-(DYHKIIHOHATIHHOIO COC-
TOSIHUS SPUTPOIIUTOB UCTIOIH30BATI OCMOTHYECKYIO yCTOM-
YHUBOCTh, OTHOCHTEILHOE COJCPIKAHHE OCHOBHBIX (hopm
reMoriioonHa (OKcH-, 1e30Kkcu- 1 MeTHbD), nuHamudeckoe
COCTOSTHUE IIUTO30JIsI, MOP(OIIOTHIO KIICTKH.

CHuxenue TeMneparypsl Tena 1o 16°C, onnHakoBoe 1is
KpBIC U XOMAKOB B cocTosiHuM U, conpoBoxkaaercst u3MeHe-
HHEM BCEX U3YUYEHHBIX IapaMeTPOB SPUTPOLUTOB. Peakunu
SPUTPOLIUTOB HA COCTOSIHUE UCKYCCTBEHHOT'O U TPUPOTHOTO
runodro3a MJIEKONMMTAIOMIMX MMEIOT Kak o0Iiue, Tak U
OTIUYHUTENbHBIC UepThl. MiccenoBaHHbIE XapaKTEPUCTUKH
SPUTPOIUTOB MPOJOIKAIOT U3MEHSITHCS BILIOTH J0 24 4
MocJie HaX0XKICHUS )KUBOTHBIX B cocTtosinuu U, mpu atom
(hU3HMOIOTHYECKHUE [TOKA3ATEIH OPraHu3Ma HEe OTIINYAr0TCS
OT KOHTPOJIBHBIX Uepes3 2 4.

CocrosiHIe HCKYCCTBEHHOTO THIIOOH03a (110 MeTOay AH-
JoKyca-baxmeTneBa-/kast) Kak TOMOWO-, TaK H T€TEPOTEP-
MOB, YITy4IlIaeT (YHKIIHOHAIEHOCT IPUTPOIIMTOB: HAOIIO-
JIAIOTCS CYILIECTBEHHOE YBEJIMYEHHE OCMOTHYECKOM yCTOM-
YHUBOCTHU W TMOBBILIEHHE OTHOCUTEIBHOTO COJEpKaHUS
oxyHb BmioTe no 24 4 mocne mpeOBIBaHUS KHBOTHBIX
B THIIOMETa00IMY€CKOM COCTOSIHUH.
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Recently there has been renewed the interest to the mam-
malian hibernation phenomenon. The achievements of the
studies in the field of molecular principles of the pheno-
menon of a deep suppression of life processes intensity are
of great practical importance. These contain the strategies
for solving the tasks of clinical medicine, including cryo-
medicine such as: the resistance to hypothermia, ischemia,
muscle atrophy, controlled hypometabolism, gerontological
aspects, cooling and long-term storage of cells, organs, tis-
sues, efc.

However, the hibernation is a genetically fixed adaptation
strategy of heterothermic mammals. The hibernation state
in homoiothermal animals may be modeled by their
introducing into an artificial hypobiosis (AH).

This research was aimed to find out whether there is a
structural and functional erythrocyte response to mammals’
being in artificial hypobiosis state and leaving it. The com-
parative studies of animal cells, genetically adapted to diffe-
rent intervals of body temperature changes (homoio- and
heterothermic mammals) may be quite informative.

The investigations were performed in male Syrian hams-
ters and white breedless rats. The AH state was achieved
by the Bakhmet’ev-Andjus-Gaja method (cooling into a clo-
sed chamber). We investigated the erythrocytes of five
groups of animals: control, in AH state, in 2 and 24 hrs after
AH and hamsters in hibernation state. As the indices of
structural and functional state of erythrocytes we used
osmotic resistance, relative content of main hemoglobin
forms (oxy, deoxy- and metHb), the dynamic state of cytosol,
and cell morphology.

The body temperature decrease down to 16°C, equal for
both rats and hamsters in AH state, is accompanied by the
changes in all the studied parameters of erythrocytes. The
erythrocyte response to the state of artificial and natural
hypobiosis in mammals has both common and distinctive
features. The studied characteristics of erythrocytes conti-
nue to change up to 24 hrs after animals’ being in AH state,
herewith an organism’s physiological indices do not differ
from the control ones in 2 hrs.

The artificial hypobiosis state (according to Bakhmet’ev-
Andjus-Gaja) in both homoio- and heterothermic animals
improves the erythrocyte functionality: there are observed
a significant increase in osmotic resistance and rise in rela-
tive content of oxyHb up to 24 hrs after animal exposure to
hypometabolic state.

problems
of cryobiology

Vol. 22, 2012, Ne3



