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W3yueHne ecTecTBEHHBIX U CO3/JaHHE OOpPATUMBIX HC-
KYCCTBEHHBIX runomMeradonndeckux coctosauii (MI'MC)
SIBISIIOTCS. OHUMH M3 HanboJjiee aKTyalbHBIX HarpaBIeHUI
KpUOOHOJIOTUH U KPUOMEAHULUHBL. [IepCIEKTUBHBIMH CUHU-
TaroTcss MeToabl noctuxkeHus UT'MC, ocHoBaHHBIE Ha
JNeWcTBUM (paKTOPOB, YIACTBYIOMINX B HHUIMAIIMN TIPHPOI-
HOro runomeradonu3ma. DTi GakTopsl (THIOKCHS, TUTIOTEP-
MU, THTIEPKAIHUs, Ta30Bble cMecH, HS u jip.) noTenuuanbno
OTNACHBI JJI1 HETHOCPHUPYIOIIETO OpraHu3Ma, MO3ITOMY
HEO0OXOIUM KOHTPOJb (PyHKIMOHAIBHONW aKTHBHOCTH 3a-
JeHCTBOBaHHBIX CUCTeM opraHu3ma. Ilomararot, uyTo H3Me-
HEHHE [IUKJIa COH-00IPCTBOBAHNE MOXKET OTPaXKaTh B3aUMO-
OTHOIICHHUE MEXAY aHAOOJIUYECKHUMH MPOIECCAMH BCETO
opranu3Ma M cuHreTnueckumu mpoueccamu B [IHC mocne
BJIHSHUS (aKTOPOB, CIOCOOCTBYIONIUX MOTPYKEHHUIO B
UIrMc.

VY kpeic nuaun Bucrap (7-8-mecsuHbIx, Maccoi 220—
250 r) u3yyaiu W3MEHEHHE IHKJIa 0O0JpPCTBOBAHHE-COH
nocne Beixona uz UI'MC, nocturaemoro Meto1oM AHDKyca-
BbaxmeTneBa-JIxaiisa (MeTon “3aKpBITOTO cocyna’— KOM-
OMHHPOBAaHHOE ICHCTBUE T'MIIOKCUH, THIIOTEPMHH, THIIEP-
kanmHuM). JKUBOTHBIX CO/EpIKalld B OTIENbHBIX KIETKax B
3ByKoOTOIJIoniared kamepe (cBer:tremHora (12:12), Tcp =
22-24°C) co cBOOOIHBIM JOCTYIIOM K Boje ¥ nuie. [TpoBo-
TN JUTUTEIbHYI0 PETUCTPALIUIO IUKIIA 00IpCTBOBAaHHE-COH
(ot 2 no u 3—4 cyrok nocne Beixona uz UI'MC) ¢ mocne-
IOYIOIUM BbIieTeHHEeM (a3 CHa MO0 OOLICHPUHATHIM KpH-
TEePUSM.

B 3aBucuMoOCTH OT BpeMEHH IOSIBIEHUS MEPBBIX SMU30-
noB napanokcanbHoro cHa (I1C) mocne Bbixoma uz UTTMC
JKUBOTHBIX pasjienuiu Ha 2 rpynnsl. Y 1-it rpynnst 11IC
MOSIBJIAJICS. HAa 4-M Yace perucTpauu u coctasisul 8%, ¢ 6
1o 9-# uac perucrpauuu noist I1C nossimanace 10 12-14%
3a cueT yBenmueHus: konudectna (¢ 2,5 £ 0,4 104,5+0,5) u
mmarensHOCTH (¢ 97,6 +£9 1o 117 £ 6,33 ¢) anm3om0B. Bo 2-i
rpynne IIC BeisiBisAsCcA HAa 6—7-M yace MOCJIE BbIXOJA W3
UI'MC u mpocturan 9% 3a cdeT yBelIWUEHHS KOTUUYECTBA
smu30108 ¢ 1,7 £ 0,3 no 2,9 + 0,4. B 1o xe Bpems B 06enx
rpyIIax nepBbie SMU30/bl MeIeHHOBOTHOBOTO cHa (MBC)
MOSABIISUIMCH B KOHIIE 2-TO yaca HaOJIOAEHUS, UX CyMMapHas
JUTUTENBHOCTH cocTabisiia 48% (6oxpcrBoBanme — 52%). Ha
3-m vace Habmopenus nosnst MBC noBsimanace 1o 83%
(6onpcTBoBaHue — 7%) 3a cueT yBENIWYEHHS JJIUTEIBHOCTH
amm30708B ¢ 28,3 £ 1,5 mo 102,9 = 7,5 ¢, k 10-my gacy cHiKa-
nack 10 41%. Cienyer OTMETUTh, YTO 0OlIee KOIMYECTBO
MBC u IIC cocrtaBmiio 53,5 u 8,3% COOTBETCTBEHHO H JIOCTO-
BEPHO HE OTJIMYAJIOCH OT KOHTPOJIBHBIX BeNIM4YUH (3a 21 4
peructpanuu, 6e3 ydera BpeMEHH NMPeObIBAaHUS KUBOTHBIX
B UTMC).

Takum o6pazom, UI'MC He mpuBOIUT K U3MEHEHHIO
CyTOYHOT'O KOJINYECTBA CHA: MEepBOHAYaIbHOE OTCYTCTBHE
MBC u IIC xomneHcHpyeTcsl B MTOCIEAYIOIINE Yachl KaK 3a
cyeT yBenuueHus anutensHocty snuzonos MBC u [1C, Tak
u yBenndeHus konudectna 3mu3on0B IIC. Ctpykrypa u
LUKJINYHOCTh CHAa HOPMAJU3YIOTCS B TeueHue 24 4 rocie
UIrMc.
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The study of natural and creation of reversible artificial
hypometabolic states (AHMS) are the most actual directions
of cryobiology and cryomedicine. Perspective methods of
AHMS achievement are based on the factors involved in
the initiation of natural hypometabolism. These factors
(hypoxia, hypothermia, hypercapnia and its combination,
H,S, etc.) are potentially dangerous for non-hibernators.
So it is necessary to control the functional activity of ope-
rated systems of organism. It is believed that a change in
sleep-wake cycle might reflect the relationship between the
anabolic processes of the organism and synthetic processes
in the CNS after the impact of the factors involved in the
initiation of AHMS.

The changes in sleep-wake cycle after AHMS caused
by Andjus-Bakhmet‘ev-Giaja method (method of “closed
tank”: combined influence of hypoxia, hypothermia and
hypercapnia) in Wistar rats (7—-8 months, 220-250 g weight)
were studied. The animals were individually kept in the cages
in sound-attenuated chamber (light:dark (12:12), T, = 22—
24°C) with access to water and food ad libitum. The registra-
tion of sleep-wake cycle was carried out during 2 days prior
to and 3-4 days after AHMS. The vigilance states were
visually scored according to the common criteria.

Animals have been divided into 2 groups depending on
the time of first paradoxical sleep (PS) episodes occurrence
in the course of awaken from AHMS. The first episode of
PS in the 1% group revealed during 4 hr of record and was
8%, from 6 till 9 hrs of record the amount of PS was increased
to 12-14% due to an number increase (from 2.5 + 0.4 to
4.5 £+ 0.5) and duration of episodes (from 97.6 £9t0 117 + 6.33 s).
In the 2™ group PS appeared at 6-7 hrs after awakening
from AHMS and reached 9% due to increasing of episodes’
number from 1.7 + 0.3 to 2.9 + 0.4. At the same time in both
groups of animals first episodes of slow wave sleep (SWS)
were observed at the end of the 2™ hrs of the record, its
total duration was 48% (wake — 52%). At the 3™ hr of
observation the percentage of SWS was increased up to
83% (wake — 7%) due to increasing the duration of episodes
from 28.3 + 1.5t0 102.9 £ 7.5 s, and decreased to 41% by the
10™ hr. One should be noted that the total amount of SWS
and PS was 53.5 and 8.3%, respectively, and did not differ
significantly from the control quantity (during 21 hrs of
record, without time when animals were in AHMS).

Thus, AHMS does not alter the daily amount of sleep:
initial absence of SWS and PS is compensated in subsequent
hours by increasing the duration of SWS and PS episodes,
and by increasing the number of PS episodes. The sleep
structure and sleep-wake cycle are normalized during 24
hrs after AHMS.
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