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Changes of Sleep Structure in Rats after Artificial Hypometabolic State

M3yyanu BiausiHUE UCKYCCTBEHHOTO runomeTadonnueckoro cocrosuus (MI'MC) Ha nipeicTaBJICHHOCTh M CyTOYHOE pacIpeieiecHue
MmeienHoBosiHoBoro (MBC) u mapanokcanbroro cHa (I1C) y kpsic. Beixon 3z UI'MC conpoBoskaalicst TOTaIbHOMN JIenpUBAIKei cCHa
¢ nociaenyooumM koMieHcaropubiM yennuenneM MBC u IIC. IIpu stom UT'MC He npuBoauio K CTOWKUM IPOJOKUTEIbHBIM
M3MEHEHMSM B LIUKJIC COH-00APCTBOBAHUE U HE BIIUSUIO HA CYMMApPHYIO JUINTEIBHOCTh CHA B TeUeHUE CyTOK. CTPYKTypa M LUKINYHOCTh

CHA BOCCTAHABJIMBAJIUCH HA IPOTSHKEHUH 24 4.

Kniouesvie cnosa: nckyccTBeHHOE THIIOMETA00IMYECKOE COCTOSHIE, ME/JICHHOBOJIHOBOM COH, TIapa/I0KCaIIbHbII COH, TEPMOpPETYJISLIHS,

KpbICa.

BuBuanu BruuB mry4qHoro rinomeradoniynoro crany (LLI'MC) Ha npencraBiieHicTs i J000BHI pO3IIOIi TOBIIBHOXBUIILOBOTO
(ITXC) i mapanokcansHoro cuy (IIC) y mypis. Buxin 3 HI'MC cynpoBo/ukyBaBcst TOTaJbHOIO JCTPUBALIEI0 CHY 3 MMOJAJIBIIUM
komrieHcatropHuM 36inbiiennsm [1XC i I1C. TIpu upomy HII'MC He BUKIMKAB CTIIKMX TPHBAJIHMX 3MiH y LUK COH-HECHAHHS 1 He
BIUIMBAB Ha CyMapHy TPUBAJICTh CHY IPOTAroM 1o6u. CTpyKTypa i HMKIIYHICTh CHY BiZJHOBIIIOBAJIKCS HPOTSATOM 24 4.

Kniouogi cnosa: mryunnii rimoMeTabonigHuil CTaH, MOBIILHOXBHIBOBHI COH, MAPaI0KCaTIbHUI COH, TEPMOPETYIISLS, LIy P.

The influence of artificial hypometabolic state (AHMS) on slow wave sleep (SWS) and paradoxical sleep (PS) occurrence and their
daily distribution was studied. Awaking from AHMS was accompanied by total sleep deprivation with the following compensatory
increase in SWS and PS amounts. Moreover AHMS caused no prolonged or stable changes in the sleep-wake cycle and did not effect
daily total sleep duration. Sleep structure and sleep cyclicity were restored within 24 hrs.

Key words: artificial hypometabolic state, slow wave sleep, paradoxical sleep, thermoregulation, rat.

CrnocoOHOCTh HEKOTOPBIX MIIEKOITUTAIOLINX CaAMO-
MIPOU3BOJILHO TOTPY’KAaThCsl B TUIIOMETA0O0IMYECKUE
COCTOSIHUS SIBIISIETCSA PEAMETOM MHOTOJICTHHUX (yH-
JlaMeHTaJbHbIX uccaenoBanuii [11, 12]. [TokazaHo, 4to
KUBOTHBIE B TOPIIHIHOM COCTOSHHMH YCTOHYMBBI K
THIIOTEPMHH, THIIOKCHH, HILIEMUH, periepdy3HOHHOMY
MTOBPEKICHHUIO OPTaHOB M TKaHEH, HEBOCTIPUUMYHBHI
K HH(DEKIUSAM, TPaBMaTHYIECKUM TIOPAXKESHUSIM MO3Ta,
00JTy4eHHI0, pPA3BUTHIO PAKOBBIX OITyXOJIei 1 Hefpoe-
TeHEepaTUBHBIX 3a00JeBaHMil, YTO 00YyCIIOBINBAET
Ype3BbIYaHBI UHTEPEC K 3TOMY COCTOSIHUIO )KUBOT-
HBIX C TOYKHM 3pEHUS MEIUITMHCKOTO ipuMenenus [ 11].

Crnemyer OTMETHUTD, UTO ATl AOCTHKEHHUS UCKYCCT-
BEeHHOTO0 runomMeradonmueckoro cocrosaust (MI'MC)
UCTIONB3YIOT MOTEHIUATILHO OTacHbIe (aKTOPbI (THITOK-
CHsl, TUTIEPKAITHUS, TUTIOTEPMHUS, Fa30Bble cMecH, H,S
u ap.) [11], peakuun opranusma, u ocooenso LIHC,
HO KOTOPBIE OCTAIOTCA JJO KOHIIA HE BBISICHEHHBIMH.

Eme B cepenune mponuioro Beka OpuTaHCKHUN Bpad-
uccrenopatens Men Ocraib copMyITHpoBa FHIIO-
Te3y, COITIaCHO KOTOPOI B TIEPHOJ] €CTECTBEHHOTO CHA
BOCCTaHABJIMBACTCS ‘‘PE3EPBHBIN’’ TIOTEHITHAN KJIETOK.
[Ipuuem B nepuoa meaneHHoBorHOBOTO cHA (MBC)
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The ability of some mammals to fall into a hypo-
metabolic state spontaneously has been a subject of
fundamental inquiries for many years [11, 12]. Animals
in a torpid state were shown to be resistant to hypo-
thermia, hypoxia, ischemia, infections, brain traumas,
irradiation, cancer developmemt and neurodegenera-
tive diseases, which makes this state of animals extre-
mely interesting in the view of medical application [11].

It should be noted that potentially dangerous factors
such as hypoxia, hypercapnia, hypothermia, gas mix-
tures, H,S and others [11] are used in order to achieve
artificial hypometabolic state (AHMS), while the orga-
nism and particularly CNS responses to them remain
still unclear.

In the middle of the previous century the British
doctor and researcher lan Oswald came out with a
hypothesis according to which “reserve” potential of
cells is restored during natural sleep. During slow wave
sleep (SWS) anabolic processes in the whole organism
including brain take place, and during paradoxical sleep
(PS) synthetic processes predominantly in CNS occur
[16]. Hence one can assume that extent of injuries
and recovering rate of functional state of the brain
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MIPOUCXOAST aHAOOINYECKUE TIPOIIECCHI BO BCEM Opra-
HHU3Me, BKITIOUasi TOJIOBHON MO3T, a B IEPUO/ TapaioK-
canbHOTO cHa (I1C) — cuHTeTHYECKHE MPOIIeCCHI TIpe-
umymiectBeHHO B LIHC [16]. cxoas u3 aToro, Mo:xHO
MIPEIOJIOKHTE, YTO CTEIICHB ITOBPEIKICHHUS U CKOPOCTh
BOCCTaHOBIICHUS (PYHKIIMOHAIBHOT'O COCTOSIHUS MO3Ta U
OpraHu3Ma B [IEJIOM ITOCIIE OXJIKICHHS MOYKHO OIICHUTh
T10 U3MEHEHUIO IIHKJIa COH-00IPCTBOBAHKE.

Con — ocoboe, c10)KHOOPTaHU30BaHHOE (DYHKITHO-
HaJbHOE COCTOSHHE MO3Ta, BO BPeMsI KOTOPOTO OTMe-
YarTCs BIPOKEHHbBIE (PU3HOIOTUYECKUE H3MEHEHHSI
MIPaKTHYECKH BO BCeX oTAenax Mo3ra [1]. Y miexonu-
TAIOIINX BBIACISIOT JIBA TUIIA CHA, KaK MPABHIIO Yepe-
IYFOIIAXCSI ¥ OTIPEICIISIONTNX €T0 MUKINIHOCTE: MBC
u [IC. BaxHBIM KpUTEpUEM CHA SIBJISIETCS €70 TOMEO-
CTaTHYECKas PeryIMpyeMOCTbh, YTO O3HAYAET yBEIIH-
YeHHe MoTPeOHOCTH BO cHE (“TArW” KO CHY) mocie
€ro JJINTEIBLHOTO OTCYTCTBUA U MOCHEAyIomel “oT-
Jla4n’”’ — KOMIIEHCATOPHOTO YBEITHYCHUS JITUTEITBHOCTH
cHa. B pe3ynbrare akTHBHOTO B3aMMOJIEHCTBUS pa3-
nuasbix otaenos LIHC [1, 19] Bo Bpema MBC aktus-
HOCTh TIEPEJHEr0 MO3Ta CHIKAETCSI IO CPABHEHUIO
CO CIIOKOITHBIM OOJIPCTBOBAHUEM, YTO CYIIECTBEHHO
BIIMSIET HA YMEHbIIIEHUE 00IIero noTpedaeHus dHep-
run. B Ouosnexrpudeckoit aktuBHOCTH (BDA) Mo3ra
B OCHOBHOM JOMHHHPYIOT BBICOKOAMIUIUTYIHBIE
HU3KOoYacTOTHBIE Konebanus (0—4 ['m).

B IIC oTMmeuaeTcs BhIpa)K€HHAsl aKTUBALIUSI MO-
TOPHBIX CHCTEM MO3Ta, OJHAKO Ha ITOBEICHUH 3TO HE
oTpaXkaeTcsi BBUAY OJ0Kaabl CIUHAIBHBIX 3 deKTop-
HBIX MEXaHU3MOB. ¥ MHOTHX BHJIOB KUBOTHBIX BOA
MIPaKTUYECKU HE OTIMYACTCS OT TAKOBOW B TEPUOI
00APCTBOBAHMUS, & Y KPBIC XapaKTepU3yeTCs Peryisip-
HbIM O-putMoM (4—8 I'11), XapaKTepHBIM I TOUCKO-
BOU aKTUBHOCTH.

Taxum 006pa3oM, coracHO aHaOOIMIECKON THIIO-
Te3e 0 poyn cHa [2, 16] hyHKIIHMOHATEHOE COCTOSTHUE
MO3Ta ¥ OpTaHu3Ma B IIEJIOM ITOCIIE IEHCTBHS pa3ind-
HBIX HAarpy30K, a BO3MOXKHO U TOCJe MpeObIBaHMS B
TUIIOMETA00IMYECKOM COCTOSTHAN MOYKHO OIICHUTB 10
M3MEHEHUIO ITUKJIa COH-00IPCTBOBAHUE U OTJEIIBHBIX
€ro CcTajuii.

Hens paborsl — uzyuenue Bausaug UI'MC Ha

CTPYKTYPY CHa y KpBIC.

MaTtepuarbl n meToAbI

OKCIEePUMEHThI ObLIH IPOBEICHBI B COOTBETCTBUH
¢ “OO0UUMH IPUHITUIIAME SKCTICPUMEHTOB Ha }KUBOT-
HEBIX”, omoopenubiMu 111 HarmonamsHBIM KOHTpeccoM
o 6uoatuke (Kues, 2007) u cornmacoBaHHBIMHU C TIOJIO-
xxeausimu “EBpomnelickoit KonBeHIImu o 3amure
[103BOHOYHBIX YKUBOTHBIX, UCIIOJIb3YEMBIX JJIs HKCIIE-
PUMEHTANBHBIX U APYIHX Hay4yHbIX Heneil” (Crpac-
oypr, 1985 1).

Pabota BeImoNTHEHA HA 7—8-MECSAYHBIX KpBICAaX-
camuax quHuu Buctap maccoit 250-300 1, koTopbIX
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and the organism in general after cooling can be
assessed by changes in sleep-wake cycles.

Sleep is a singular, compound functional state of
brain, during which conspicuous physiological changes
are observed in all brain regions [1]. Two types of
sleep are distinguished in mammals: SWS and PS. As
a rule they alternate and determine its cyclicity. An
important criterion of sleep is that it is homeostatically
regulated, which means an increased need in sleep
(“drive” towards sleep) after its prolonged deprivation
and the following “rebound” —a compensatory prolon-
gation of sleep. As a result of active interactions bet-
ween different structures of CNS [1, 19] the forebrain
activity decreases during SWS as compared to quiet
wakefulness, which results in a significant reduction
in total energy consumption. High-amplitude low-
frequency (0—4 Hz) oscillations dominate in brain
bioelectrical activity (BEA).

A conspicuous activation of brain motor systems is
observed during PS, however it is not reflected in beha-
vior because of spinal effector block. BEA of many
animal species is practically the same as that during
wakefulness periods; and the rat has the regular 0-
rhythm (4-8 Hz), which is typical for the exploration
activity.

Thus, according to the anabolic hypothesis about
the sleep role [2, 16] the functional state of brain and
organism in general after different stresses, possibly
including hypometabolic state, can be assessed by
changes in the sleep-wake cycle and its separate stages.

The aim of the work is studying AHMS influence
on the sleep structure in rats.

Materials and methods

The experiments were carried out according to the
“General ethical principles of experiments in animals”,
approved by the 3™ National Congress on Bioethics
(Kiev, 2007) and coordinated with the statements of
European convention for the “Protection of vertebrate
animals used for experimental and other scientific
purposes” (Strasbourg, 1985).

The work was performed on 7-8-month old rat
males of Wistar line with the weight of 250-300 g.
Before the experiments they were divided into groups
by 4-5 animals in each and kept in the vivarium at the
natural photoperiod. 1-2 months prior to the expe-
riments the animals were placed in a sound-attenuated
chamber with a regulated light-dark regimen (light:
dark —12:12) and the average temperature of 22-24°C,
where they were in separate cages with easy access
to water and food.

Cortical leads are the most frequently used for brain
BEA registration during sleep (if no special aims are
purposed), since they are less traumatic for brain, but
not less informative for determination of beginning and
ending sleep stages than electrodes implanted in brain
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JI0 Hayaja 3KCIIEpUMEHTA COAEpKalu IpyIIamMu 1o
45 )XMBOTHBIX B YCIIOBUSX BUBapuUs IIPH €CTECTBEH-
HOM ¢oTomepuoze. 3a 1-2 mMecsina 10 Hayasa dKcIe-
PHUMEHTOB >KMBOTHBIX IOMEILAIN B 3BYKOHENPO-
HHUI[aEMYI0 KaMepy C PeryjIupyeMbIM CBETOBBIM
pexnmoM (cBeT:TeMHOTa — 12:12, cpemHss Temrie-
parypa 22-24°C), rie OHM HaXOAWINCh B OTJETHHBIX
KJIETKaX CO CBOOOJHBIM JTOCTYIIOM K BOJIE W ITHIIIE.

Hnsa peructpanuun BOA Bo Bpems cHa (ecnu He
MIPECIICAYIOTCS CTeIMATBHBIC 11eTN) Hanbosee 9acTo
HCIIONIB3YIOT KOPKOBBIE OTBEP/CHUS, KOTOPhIE MEHEE
TpaBMAaTHYHBI JUII MO3Ta M HE MeHee HH()OpMaTHBHEI
JUIsL ONIpeieTIeHNs] Havdalla 1 OKOHYaHus (a3 cHa, YeM
3NIEKTPO/bI, BBOAUMBIC B ITYOOKHE CTPYKTYPBI MO3Ta.
[TosTomy snexTponsl ans peructpauuu B2A mosra
ObUIM UMIUTAHTHPOBAHBI BO (GPOHTATIBHYIO U ApUEH-
TaNbHYI0 Kopy (MHANGD(EpEeHTHBIH 2IeKTPOs pacmoa-
raJicsi B HOCOBOW KOCTH). DNEKTPOIBI ISl PErUCTPaIin
AKTUBHOCTH MBIIII], T. €. 3JeKTpoMuorpaMmmsl (OMI)
pa3Meniany B MBIIIIAxX MIeH. DIEKTPOIBI LISl PETUCT-
paruu B9 A mo3ra (urypymsl, d = 1,6 mm) 1 OMI" (ce-
pebpstHBIe TPOBOJIOUKH, d = 0,5 MM) UMITIIAaHTHPOBA-
JIUCH )KMBOTHBIM Ha (OHE IITYyOOKOH aHecTe3uH (BHY-
TpUOPIOLIMHHOTO BBEJECHHS CMECH THOIICHTAJIA U OKCH-
Oytupara Hatpus u3 pacdera 30 u 100 Mr/kr maccel
COOTBETCTBEHHO). Yepes 5—7 cyTok mociie onepanuu
YKMBOTHBIX IOMEIANIN B SKCTIEPUMEHTAIIBHYIO KaMepy,
MOACOEMHSUIN K KOMITBIOTEPHOMY JIEKTpO3HIEe(ao-
rpady (“HeitpocodT”, Poccust) depes Bparmaromnmics
TOKOCHEMHUK (“Moog”, BenmukoOpuTanus), He OrpaHu-
YUBAIOIIWIA IBUTATEIFHYO aKTUBHOCTD )KUBOTHBIX, U
TIPOBOAVIIN JITHUTENFHYIO0, HEPEPHIBHYIO PETHCTPAIINIO
B3A mo3ra u MBIIIEYHONW aKTUBHOCTH (2-€ 110 U 3-¢
cyTok mocine Bbixoaa uz UT'MC).

CragupoBaHue 3alycH (ONpeaeaeHne Hadauaa u
OKOHYaHUS CTaIUH CHA) OCYIIECTBIISIIH 110 OOIETPH-
HATBIM KpUTepHsiM [ 13] o 4-ceKyHTHBIM HHTEpBaIaM
C IIOMOILBIO CIIENUABHO pa3pab0oTaHHOM IPOTrPaMMB,
HamMCaHHOW B MaTeMaTHueckoM makete Matlab.
boapcreoBanme (b) XxapakTeprn30Baioch BRICOKOUAC-
TOTHOU ¥ HU3KOAMIUINTYAHON aKTHBHOCTBIO MO3Ta, a
TaK)K€ BBICOKUM YPOBHEM MBIIIEYHOW aKTUBHOCTH,
MBC — BBICOKOAMITTUTYIHOM peryisipHoi BOA mo3ra
B O-nuanasone yactor (0,54 ') u cHukernoi DMI,
a [IC — perymsapasiM 0-putMoM Ha (DOHE ITOIHOTO
[I0JIaBIICHUA MBIIIIEYHOW akTUBHOCTHU. [1o okoHYaHUH
MIPOLIEAYPHI CTAAUPOBAHNS CHA PACCUNTHIBAIIU CyMMap-
Helid cnekTp BOA ans xaxnoro coctosuus (b, MBC,
[1C), cymMapHyI0 AJUTENBHOCTh KAKIOW CTaguu U
KOJINYECTBO 3MHU30/10B, MPOLEHTHOE COOTHOILIECHHE
CTaaui AN KaKJOro yaca perucTpanuy, NeproaoB
KOMITEHCAaTOPHOTO YBEJTMYEHHUS CTA i CHA, TEMHOTO U
CBETJIOT0 BPEMEHH CYTOK, a TAK)KE CTPOHIIA COMHOTPaM-
MBI — TIOCJIEIOBATENIHHOCT Yepe/IOBaHMs BO BPEMEHH
(a3 6opCTBOBAHNS | CHA.
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deep structures. That is why electrodes for brain BEA
registration were implanted into frontal and pariental
cortex, an indifferent electrode — into the nasal bone.
Electrodes for muscle BEA, i. e. electromyogram
(EMG) registration were placed into cervical muscles.
Electrodes for brain BEA (screws, d = 1.6 mm) and
EMG (silver wires, d = 0.5 mm) registration were
implanted into deeply anaesthetized animals (intraperi-
toneal injection of thiopental sodium-oxybutyrate
sodium mixture calculated as 30 and 100 mg/kg of an
animal’s weight respectively). 5—7 days after the operation
the animals were placed into the experimental chamber,
connected to a computer electroencephalograph (Neuro-
soft, Russia) through a counter balanced swivel (Moog,
Great Britain) that allowed free movement of the animals
about the cage. Long-term and continuous registration
of brain BEA and EMG was carried out for 2 days
prior to and 3—4 days after AHMS.

The vigilance stages were scored according to the
common criteria [13] by 4-second intervals with the
help of a specially designed program written in the
mathematical package Matlab. Wakefulness (W) was
characterized by low-amplitude high-frequency brain
activity as well as by high level of muscle activity;
SWS — by high-amplitude regular brain BEA in
frequency band (0.5-4 Hz) and by lowered EMG; and
PS — by regular 6-rhythm on the background of comp-
lete inhibition of muscle activity. After sleep had been
divided into stages, brain BEA summarized spectrum
for each state (W, SWS, PS), summarized duration of
each stage and episode numbers, percentage of stages
for each registration hour, percentage of periods of
compensatory prolongation of sleep stages during light
and dark periods were calculated; hypnograms — a
schematic representation of sleep dynamics as a
sequence of stages along the day were graphed.

The artificial hypometabolic state was achieved by
Bakhmet’ev-Anjus-Giaya method (“closed tank”
model) [3]: 2.5 hours after stay in darkness at the
temperature 2—4°C on the background of enhancing
hypoxia and hypercapnia the animals fell into artificial
hypometabolism (7 = 16 + 1°C), which is similar to
natural hibernation by a number of physiological in-
dices. The animals rewarm from AHMS by themselves
under the conditions of normal gas composition of air
and the average environmental temperature 22—-24°C.

The experimental data were statistically processed
with the Student pair test and Wilcoxon nonparametric
test.

Results and discussion

The daily distribution of sleep in rats under the
normal conditions was characterized by its amount of
about 65% during the light period and 50% during the
dark one. Herewith on average 56% (43% during the
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HckyccTBeHHOE THTIOMETA00INYECKOE COCTOSHUE
JOCTUTAIU C TIOMOIIBI0 MeToxa AHKyca-baxmeTne-
Ba-Jxaiis (Mozmens “3akpwiToro cocyma’) [3]: depes
2,5 4 npeObIBaHKUA B TEMHOTE MIPU TeMIEpaTrype 2—
4°C Ha one HapacTaroLel THIIOKCUH U THIIEPKAITHUH
KUBOTHBIE BIAAalld B COCTOSHHE MCKYCCTBEHHOTO
runomeradonusma (17 = 16 £ 1°C), cxomHOE 110 psALY
(PU3NOTOTrHYECKUX TIOKa3aTeel ¢ eCTEeCTBEHHOM T'H-
OepHarueil. JKHBOTHbIE CaMOCTOSATENHHO BBIXOAMIIN
n3 UI'MC B ycnoBHSIX C HOpMaJlbHBIM T'a30BBIM
COCTaBOM BO3JlyXa U CPEIHEH TeMIIepaTypor Cpeabl
22-24° C.

Craructuueckyro 00paboTKy 3KCIEpPUMEHTATb-
HBIX JJAHHBIX MTPOBOAMIIHN C MIOMOIIBIO MTAPHOTO KPH-
Tepusi CTbIOAEHTA U HeapaMeTPUUYECKOT0 KPUTEPHS
YUNKOKCOHa.

Pe3yAbTatbl M 00Cy)XAe€HHe

CyTouHOE paclpeneieHte CHa y KpbIC B HOpME
XapaKTepU30BAIOCh €T0 MPEACTABICHHOCTHIO OKOJIO
65% B cBeTnoe Bpems u 50% B TEeMHOE BpeMs CYTOK,
mpu 3ToM Ha om0 MBC B cpemHeM ImpUXOIUTIOCH
56% (43% B TeMHOE BpeMs CyTOK), a Ha joito [1C —
8% (5% B TeMHOE BpeMs CyTOK) OT OOIIIETO BPEMEHH
3aM¥CH, 9YTO COTTIACYeTCs C MTaHHBIMU [5].

[Tepssie amuzonst MBC y kpeic mocne UT'MC
TIOSIBIISUIMCH B KOHIIE 2-T0 Yaca HaOJIFOICHHS U IIPOIICHT-
Has nonst MBC B TeueHue 3TOro 4aca ObLIa HIDKE
(44,8 £7,1%), 4eM y KOHTPOJIbHBIX )KHBOTHBIX (68,4 £
8,4%) (puc. 1).

Ha 3-5-M yace perucrpauuu npeAcTaBiIeHHOCTb
MBC yBenunuuBanach, HO OH ObUI CUJIBHO (parMeH-
TUPOBaH (YaCTO MPEPHIBAIICS KOPOTKIUMHU MTEPHOTaAMU
ooapcreoBanust). C 6-ro

dark period) belonged to SWS, and 8% (5% during
the dark period) — to PS related to the total time of
registration, which agrees with the data [5].

The first SWS episodes appeared in rats after
AHMS at the end of the 2™ hour of observation, SWS
percentage during this hour was lower (44.8 £ 7.1%)
than that in the control animals (68.4 £ 8.4%) (Fig. 1).

SWS occurrence increased within the 31-5" hours
of registration, but it was considerably segmented
(interrupted frequently by short wakefulness periods).
Since the 6 hour the significant rise in SWS occur-
rence (from 58.7 £ 3.3 to 72.1 £ 4.3%), so called SWS
“rebound” lasting till the 10" hour of registration, has
been observed in comparison with the control. Here-
with SWS amount also increased at the beginning of
the dark period, which is uncharacteristic to rats, since
they are nocturnal animals. Thereafter no significant
changes in SWS duration were revealed.

The animals were divided in two groups depending
on the time of the first PS episode occurrence during
recovery after AHMS.

In the animals of group 1 awaking from AHMS
the first PS episodes were registered after 6 hours of
observation (Fig. 2): PS percentage has increased
progressively since the 8" hour of observation, and
from the 12" till the 17" hour of recording a significant
rise in PS amount (from 2.4 £ 1.4 to 10.1 + 2.3%) as
compared to the control was observed.

Herewith during the light period PS percentage
decreased drastically (from 8.4 £ 0.2 to 1.1 £ 0.3%)
(Fig. 3, a) due to the reduction in the episode number
from 28 + 1 to 6 = 2 (Table 1), while their duration re-
mained unchanged. During the dark period the increase

yaca 3amucH HaOmromamu 90
JIOCTOBEPHOE YBEITMICHUE
npeacrasieHHocTH MBC 80

10 CPAaBHEHHIO C KOHTPO- 20 - ]
nem(c58,7+331072,1 + o

4,3%) (Tak Ha3plBaeMyl (5 X 60 —-£
“ormaay” MBC, kotopass S € 50 .
nponoipkanack 10 10-ro 2 g

yaca peructpanun). [Ipu g g 40 4

3TOM yBeJIMYMBaNach 10- < 2

11 MBC u B Hayajie TeM- é ® 30 1

HOT'0 BpEMEHH CYTOK, YTO 20 4

HE XapaKTePHO IJIs KPBIC

KaK AJs XHBOTHBIX C 10 1
MPEUMYIIIECTBEHHO HOY- 0 .

HBIM THIIOM aKTHBHOCTH.
B nanpneimem nocto-
BEPHBIX U3MEHEHHU IIPO-
nomxutenrpHocTH MBC
0o0HapyXeHO He OBLIO.

B 3aBucumMocT 0T Bpe-

MEHH NOABJICHUA IEPBBIX  shaded area is dark period.
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Puc. 1. IIpencraBnernocts MBC y kpbic mocne UT'MC (n=6): * —p <0,05; O — KOHTpOIIb;
M - UT'MC; 3aTemHeHHas 006J1aCTh — TEMHOE BPeMsI CYyTOK.

Fig. 1. SWS occurrence in rats after AHMS (n=6): *— p <0.05; 00— control; - AHMS;
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Puc. 2. IIpencrasnennocts [1C y kpoic mocne UT'MC (rpynmna 1, n=3): * —p<0,05; 00—
koHTpoib; Ml — UT'MC; 3areMHeHHast 00J1aCTh — TEMHOE BPEMsI CyTOK.

Fig. 2. PS occurrence in rats after AHMS (group 1, n=3):* — p<0.05; 0 — control; M —

AHMS; Shaded area is dark period.

sm301108 [1C B mepros BocctaroBinenus mocie MI'MC
JKUBOTHBIE OBLTH pa30UTHI HAa 2 TPYIIITHL.

Y XHUBOTHBIX TPYyIIbl 1 BO BpeMs BBIXOHA M3
NI'MC nepssie sntuzoas! [1C nossnsiics nociue 6-ro
yaca HaOmonerus (puc. 2): mporentHas moist [1C
MIPOTPECCHUBHO TOBBIIIANACH, HAYMHAS C 8-TO Yaca
HaOmonenus, a ¢ 12-ro no 17-# 4yacel 3aUCH OTMEYe-
HO JJOCTOBEpHOE yBeanueHue npeacrasieHnoctu [1C
T10 CpaBHEHUIO € KoHTponeM ¢ 2,4+ 1,4 no 10,1 +2,3%.

IIpu sToM B cBeTnoe Bpems cyTok gois [1C pesko
ymenbinaiach (¢ 8,4 £ 0,2 mo 1,1 = 0,3%) (puc. 3, a)
3a CYET CHUYKEHUS KOJIMYECTBA €ro MU30110B ¢ 28 £ 1
110 6 =2 (Tabm. 1) mpu HEM3MEHHON UX JJTUTEIHHOCTH.

12

10 A

i

Konuyectso MC, %
PS amount, %
D
1

4
2 _ *
0 i,
1 2
a Mpynnbl Groups a

6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

in PS occurrence (from
221+ 1.3 t0 89 % 1.3%)
(Fig. 3, b) was observed on
the account of the rise in the
episode number from 1.7 £
0.3 to 2.9 + 0.4 during PS
“rebound”. There was no
significant increase in PS
episode duration (Table 2).

In the animals of group
2 the first PS episodes were
registered as early as during
the 4™ hour after awaking
from AHMS (Fig. 4). He-
rewith before the 6™ hour
its percentage did not exce-
ed the control value, but
then a gradual rise in PS oc-
currence was observed.
From the 7™ till the 9" hour
of recording PS “rebound”
(from 6.2 = 1.1 to 15.9
0.7%) was observed both
due to the increase in the PS episode number (from
2.540.4 to 4.5+0.5) and owing to the increase in their
duration (from 97.619.0 to 117.51+6.3 sec) (Table 2).
Thereafter no significant changes in PS occurrence
were revealed.

During the dark period a tendency towards the re-
duction in PS percentage (from 8.5+ 1.1 t0 6.6 £0.3%)
(Fig. 3, b) was noted in the animals of group 2.

Thus, AHMS led to changes in the daily distribution
of sleep stages in the rats during the 1 day of obser-
vation. The first SWS episodes were registered as
early as during the 2" hour of rewarming with the fol-
lowing “rebound” from the 6" till 10" hour of recording

Konuyectso MC, %
PS amount, %
D

§] Mpynnbl Groups b

Puc. 3. IIpencrasnennocts [1C mociie UT'MC B cBetiioe (a) 1 TeMHOe (0) Bpems CyTOK y KpbIc (n = 6): * — p<0,05; O —

xoHTposs; M —NT'MC.

Fig. 3. PS occurrence in rats after AHMS during the light (a) and dark (b) periods (n=6): * —p<0.05; O —control; ll— AHMS.
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B temHOe e Bpemst CyTOK B Tpymiie 1 Obl10 OTMEYEHO
yBenmmuenue npeacrasiennocta 11C (¢ 2,2 + 1,3 no
8,9 £ 1,3%) (puc. 3, 6) 3a cuer pocTa KOIUYECTBA
ero snu3oa0B Bo BpeMs “oraaun’ I1C ¢ 1,7 + 0,3 no
2,9+0.,4. AnutensHocTh 3nu3040B [1C yBennunBanacs
HEJI0CTOBEpHO (Tabi. 2).

¥ XKUMBOTHBIX Ipynmsl 2 nepssie anu3oasl [IC pe-
THCTPUPOBAIIN yKE Ha 4-M yace 3alHCcH MOCIIe BBIX0Aa
n3 UT'MC (puc. 4). IIpu aTom ero gomns no 6-ro gaca
HE MpEeBbIIIaia KOHTPOJIBHBIX 3HAUEHUH, a 3aTeM OT-
MedaJics IOCTeTNeHHbIH pocT mpenctaBieHHocTH [1C.
C 7-ro mo 9-it wac peructpamnuu HabIOmIaIAChE “OT-
nmada” ¢asel I[1C (¢ 6,2 + 1,1 go 15,9 £ 0,7%) kak 3a
cueT yBenuueHus kommdectsa (¢ 2,5 = 0,4 mo 4,5 +
0,5), Tak u gmuTenbHOCTH (¢ 97,6 £ 9 mo 117 £ 6,3 ¢)
ero 30108 (Tab. 2). B nanpHelineM 10CTOBEPHBIX
n3MeHeHui B pencrasienHocty [1C oOHapykeHo He
ObLI0.

B TemHOE BpeMs CyTOK y JKMBOTHBIX I'DYHIIBI 2
OTMEYaJIM TeHJIEHIUIO K cHIxkeHuto foau [1C ¢ 8,5 +
1,1 no 6,6 £ 0,3% (puc. 3, 6).

Taxum o6pazom, M MC npuBoIuIIo K N3MEHEHHIO
CyTOYHOTO pacIlpe/eNIeHnus] CTaJAuil CHa y KpBIC B
nepBbie CyTku Habmonenws. [lepsrie anm3onst MBC
OTMEYAIINCh YK€ B T€UEHHE 2-T0 Jaca caMopas3orpe-
BaHUS C TIOcenyomnen “ormaaqei” ¢ 6-ro mo 10-if yac
3alycH, BKJIIOYas TEMHOE BpeMsl CyTOK. M3Mensnoch
Takke cytoyHoe pacnpenenenue [IC. “Ormaua” T1C
YKUBOTHBIX Ipynnsl | HacTynana b Ha 12-M dace
HaAOJIIONCHUSI B TEMHOE BpEeMs CYTOK, B Tpymme 2 —
koMrieHcaTopHoe yBenudenue [IC HacTynano eme B
CBETJIOE BpeMs CYTOK Ha 7-M dace 3anucu. IIpu atom
n3MeHeHue npencrasieHHocty [1C npoucxoauio 3a
CYET YBEJIMYEHHUS KOJIWYECTBA M JIIUTEIBHOCTH €TI0
SMH30/10B.

W3BecTHO, YTO TUITOKCHS ¥ TUTIEPKAITHHS TPUBOIAT
K CMEIICHNIO YCTAaHOBOYHOM TOYKH TEMIIEPaTypPHOTO
rOMeOocTa3a, MOCIeAYIOIEMY OJaBICHUIO TEPMOpe-
TYJSIIIAN U CHIDKCHHIO TeMIIeparypsl Tena [7]. Xoio-
J0BOi1 (hakTOp Ha 3TOM (poHE yCHUIHMBAET TMIIOMETA-
00MM3M M MPUBOAUT K TOTAIBHOM ACMPUBALUH CHA.
OTMeueHHBIE HAMU W3MEHEHHUS! CTPYKTYPHl CHa BO
BpeMs Bbixona kpsic u3 MI'CM, BeposTHee Bcero,
OTI0CPEIOBAHBI OCOOCHHOCTSAMH (DYHKLIMOHUPOBAHHUS
CHCTEMBI TEPMOPETYIALUH B IPOLIECCe CaMopa3orpe-
BaHHS KXUBOTHOTO, OCOOEHHOCTSIMHU TEPMOpPETY-
JATOPHBIX PEaKIUi B pa3iIWYHbIE CTAaJWH CHA H,
BO3MOJKHO, cTeneHbto Hapymenus Gpyakuuii [{THC u
OpraHu3Ma.

UsBectHo, uto IIC u MBC umeror pasnudnbie
(byHKIMH U pETYIHUPYIOTCS HE3aBICHUMO JIPYT OT ApyTa
[10]. ITpu aTom Bo Bpemst MBC nponcxomut KOHTpOJIH-
pyeMoe/peryinpyeMoe CHUKEHUE TeMIIepaTyphbl Tena
u Mo3ra [15, 18] BcinencTBUE CHUMKEHUS YCTaHO-
BOYHOM TOYKH TEMIIEPATypHOIO TOMEOCTa3a I'UIoTa-
nmamyca [17, 18]. B To e Bpemsi, HHTeHCU(UKALIUS

KpnoGMOnOr MM

T. 20,2010, Ne1

Ta6auua 1. IIpeacrasnennocts [1C mocne UT'MC (n= 6)
Table 1. PS occurrence after AHMS (n=6)

KoAnuecTBO 3130A0B AAATEABHOCTD SIU30A0B
rc TIC, ¢
PS episode number PS episode duration,sec
I'pymmst
JKUBOTHBIX
Groups of Bpewms cyTok Bpems cyTok
animals Period of day Period of day
CaeTroe TemHOe CaeTroe TemHOe
Light Dark Light Dark
Komrpoar 1 95 w06 | 25+52 | 99,9+59 | 978 =57
Control
Tpymal | 57 495 | 357 £75 | 97,7 =163 | 1136 = 52*
Group 1
1ymaZ | 943=15 | 325=65 | 1065%62 | 1284 = 6,6*
roup 2

Ipnmeyanue: * — pa3nu4usi JOCTOBEPHBI 110 CPABHEHUIO C
koHTpouseM (p < 0,05).

Note: * — significant difference as compared to the control
(p <0.05).

including the dark period. The daily PS distribution was
also changed. PS “rebound” in the animals of group 1
only occurred within the 12 hour of observation during
the dark period; in the animals of group 2 a compen-
satory PS enhancement occurred as early as within
the 7" hour of recording during the light period. Here-
with the changes in PS occurrence was due both to
the increase in the number of PS episodes and to their
prolongation.

It is known that hypoxia and hypercapnia cause a
shift of the “set point” of temperature homeostasis,

Ta6uauua 2. [IpeacrasnenHocts [1C nocie UTMC
BO BpeMsl I1epHo/ia KOMIIEHCATOPHOTO
yBemdenust [1C (n=6)

Table 2. PS occurrence after AHMS during compensatory
PS enhancement (n = 6)

r KoAngecTBO 31H30A0B TEAPHOCTD
PYIIIBL JKUBOTHBIX [c amu30p0BI1C, ¢
Groups of animals . PS episode duration,
PS episode number sec

KoHnTpoas rpymmsr 1 1,7 =03 101,1 = 10,4
Control for group 1

Tpymma | 2,9 0,4* 117,6 = 6,6

roup 1

KOHTPOAB rpymnmsr 2 25+ 04 976 =9
Control for group 2

T'pymma 2 45 %+ 0,5% 117 +6,3%

Group 2

IIpumeuanue: ¥ — pasnuuus JOCTOBEPHBI MO CPABHEHHIO C
KoHTpOsIeM, p < 0,05 (rpynna 1); # — pasauuus 10CTOBEPHBI MO
CpaBHEHHIO ¢ KOHTpouseM, p < 0,05 (rpymma 2).

Note: * — significant difference as compared to the control,
p <0.05 (group 1); * — significant difference as compared to the
control, p < 0.05 (group 2).
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MeTa00JIMYeCKUX TPo- 30
LIECCOB M OBICTpPOE IO-
BBINICHUE TEeMIIepaTy-
pHI Tea, CBA3AHHOE C
BBIXOJIOM OpTaHH3Ma U3
cocrosaust UT'MC, mo-
TyT cO37aTh PUCK pa3-
BUTHS THIEPTEPMHUH.
[TosToMy mosiBieHUE
nmeHHo MBC Ha KkoHeu-

N N
o )]
1 1

Konuyectso MC, %
PS amount, %
o
|

HOM 3Tall€ BbIXOJa U3 10 0
runomeTrabonu3sMa u

nocneayomnee yBeiau- 51

YeHHUE ero IpeJlcTaB-

JIEHHOCTH MOJXHO pac- 0 T
CManI/IBaTI) KaK 49acCThb 1

TEPMOPETYIATOPHOTO
npouecca, NpensTcT-
BYIOIIIETO PAa3BUTHIO TH-
neprepmun. Heobxo-
JIUMO OTMETHUTH, YTO
no00HOEe yBeTUUEHHE
MIPOLICHTHOM IIpEeCTAaB-
nenHoctd MBC nHabmionaetcs u npu npoOyKAeHUH
YKUBOTHBIX OT 3UMHEH cristaki [14].

Kpowme Toro, yBenmaenue momn MBC B mukiie coH-
0onpcTBOBAaHME MOCJIE XOJIONOBOW AENPHUBAIUH
CIOCOOCTBYET OBICTPOMY BOCCTaHOBIICHUIO (DYHKIIHO-
uuposanus LIHC [5]. Umernno Bo Bpems MBC npowc-
XOIAT yCWJIEHHBIH CHHTE3 W HaKOIUIeHHe (DyHKITHO-
HaJbHBIX OenkoB [19], u yem BrIIe MeTabonnyeckre
3aTpatrhl BO BpeMsl 00APCTBOBaHMA, TeM OoJiee 1Iu-
tenbHble neproasl MBC HeoOXoaumbl Juist BoccTa-
nosienusa LIHC [4, 9]. MoxHO mpeanosoxXuTh, 4TO
WHTEHCU(UKAIUA METa0OINYECKUX MPOIIECCOB BO
BpeMsa Bbixona u3 UI'MC nmpuBogut kK ObIcTpoMYy
UCTOLICHUIO myia pyHKkunoHaiabHbIX Oenkos LUHC, B
HOpMeE 3aIIUIIAIONINX HEPBHBIE U TIHAIbHBIE KIETKU
OT OKHCJIMTEIIFHOTO CTPECCa, B Pe3yJIbTaTe Yero PacTeT
nonst MBC.

B 1o xe Bpems IIC xapakrepusyercs norepei
TOMEOCTATUYECKON PEeTYSIUN TEMIEepaTypsl Tena u
0Cc000H TyBCTBUTEIHHOCTHIO K N3MEHEHHUIO YCIOBUH
OKpY>KaroIllel Cpepl, B YACTHOCTU K HU3KOM TeMIie-
patype [5, 6, 20], 4eM, BO3MOKHO, ¥ OOBSICHSICTCS JJTH-
tenpHOE (4—6 1) orcyrcrBue 1IC B mepuon BbIxOna
nociie UT'MC. Kpome Toro, mo1o0HbBIe SKCTpeMab-
HBIE yCJIOBHSI MOTYT CO3/1aBaTh NMPEANOCBUIKU IS
BKJIFOUEHHS TOMEOCTaTHYECKUX MEXaHU3MOB PEryJsi-
LMY BHYTPEHHEH Cpebl OpraHu3Ma, HalpaBIeHHBIX Ha
onoxuposanue [1C u mepexox B Apyroe QyHKIHO-
HaJbHOE COCTOSHHUE.

Tak kak pasutue IIC cBsizaHO ¢ MHaKTUBaLUEH
TEPMOPETYIAATOPHBIX PEaKIfil OpraHnu3Ma, OroCpeo-
BaHHBIX TUNOTaaMmycoM [17, 18], To MOKHO TIpearo-
JIOKUTb, uTO BbIxo 13 UT'MC conpoBoxaaeTcs KOH-
(IMKTOM MEXy BOCCTAaHOBJICHUEM TEMIIEPATyPHOTO

shaded area is dark period.
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Bpems pernctpaumm, 4
Registration time, hrs

Puc. 4. Ilpeacrasnennocts [IC y kpwic mocne U'MC (n = 3): *—p < 0,05 (rpynma 2); O —
koHTpoJb; Ml — UT'MC; 3areMHeHHast 0071acTh — TEMHOE BPEMSI CYTOK.

Fig. 4. PS occurrence in rats after AHMS (group 2, n=3): * —p<0.05; 00— control; ll— AHMS;

with the following inhibition of thermoregulation and
the body temperature decline [7]. On this background
cold aggravates hypometabolism and results in total
sleep deprivation. The changes in sleep structure
observed by us while rats were awaking from AHMS
are most likely to be mediated by peculiarities of
thermoregulation system functioning in the process of
rewarming of an animal, peculiarities of thermore-
gulation responses during different sleep stages and,
perhaps, by extent of CNS and the organism disfunc-
tioning.

PS and SWS are known to have different functions
and to be regulated independently on each other [10].
Herewith a controlled/regulated decline in body and
brain temperatures occurs during SWS [15, 18] owing
to a decrease in the “set point” of temperature homeo-
stasis of hypothalamus [17, 18]. At the same time
intensification of metabolic processes and a rapid rise
in the body temperature connected with awaking the
organism from AHMS can place a risk of developing
hyperthermia. That is why onset of namely SWS at
the final stage of awaking from hypometabolism and
further increase in its amount can be considered as a
part of thermoregulative process preventing the hyper-
thermia development. It is necessary to note that a
similar increase in SWS percentage is also observed
while animals are awaking from hibernation [14].

Besides an increase in SWS percentage in the
sleep-wake cycle after cold deprivation promotes a
rapid recovery of CNS functions [5]. Intensive syn-
thesis and accumulation of functional proteins takes
place viz. during SWS [19]; the higher metabolic
consumption during wakefulness is, the longer SWS
periods necessary for CNS recovery are [4, 9]. One
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romeocrtasa u norpedHocTpio opranuszma B IIC.
I'unoranamyc npu 3ToM MPENATCTBYET EPEXOLY Opra-
Hu3ma B [1C. B yclnoBusX THIOTEpMHM OJ00HAs
nenpeccus [IC, cormacHo [8], MOXkeT paccMmarpu-
BaThCs KaK MPOSIBICHHUE alaNTalliOHHOW TepMope-
TYJIATOPHOW peakuuu opranusma. I1o Mmepe BocCcTaHOB-
JIEHUSI TEMIIEPaTypHOTO TOMEOCTa3a W TOBBIIMICHUS
nasieHus: [IC cTBOOBBIE CTPYKTYpbI, OTBETCTBEH-
Hble 3a pa3zBuTHe [1C, HaunHarOT “yCcKONIB3aTh” OT BIIH-
STHHSI TUIIOTaJIaMyCa U MOSIBJISIOTCS IEPBBIE U305l
IIC. Mcxons U3 3TOTO MOXKHO TMPEIIOIOKHUTE, YTO
MMEHHO B 3aBUCUMOCTH OT CKOPOCTH BOCCTAHOBJICHHUS
TEMIIEPATYpPHOTO TOMEOCTa3a XUBOTHBIE pasie-
JUIINCH Ha 2 TPyNIbL: ¢ MeasieHHbIM (nosiBieHue [1C
He paHee 6-To yaca camopa3orpeBaHus) U OoJjiee
OsICcTpBIM BoccTaHoBiIeHHeM (TiosiBneHue [1C B Hada-
ne 4-ro yaca caMopa3orpeBaHusA) TeMIEpaTyphl
Tena.

Jmutensroe otcyTeTBue [1C, 0OHapykeHHOE HAMHU
y kpbic ipu Beixoze n3 MI'MC, MoxeT CBUAETEIHCT-
BOBaTh O TOM, 4TO B IIEPBYIO OUEPEb OPraHU3M HYXK-
JaeTcsd B BOCCTAHOBJIGHUH HE CTPYKTYPHBIX (Uemy
crocobctByet [1C), a pyHKIIMOHATBHBIX OCIIKOB, CHH-
Te3 KOTOphIX mpoucxoaut 8 MBC.

B 37011 cBA3M MOYXKHO IPEANON0KHTE, UTO KPAaTKO-
BPEMEHHOE KOMIIEHCATOPHOE YBEIMUEHHUE CHA, Pa3BH-
BaIOIEECs] B TEUEHUE TEPBBIX YacOB ITOCIIE BBIXOJA
u3 UI'MC, cormacHo Turore3e 00 aHa0OIMYECKOI
ponu cHa [2, 16], ctocoOCTByeT MHTEHCU(UKALNH
BOCCTaHOBUTENBHBIX nporeccoB Kak B [IHC, Tak u B
opraausme. Kpome Toro, MBC MoxeT urpaTh Bax-
HYIO pPOJIb B BOCCTAHOBJIEHUH TEMIIEPATYPHOTO TOMEO-
cTasa.

BobiBOABI

BoccranoBneHne TeMepaTypHOTO TOMEOCTa3a
nocie Beixoaa uz UI'MC conpoBoxaaercs TOTaIbHOM
JenpUBaLEN CHA C MOCIEIYIOIINM KOMIICHCATOPHBIM
yBenmuenueM MBC u [IC. “Otaaga” IIC oOycios-
JIeHa YBEIMYEHUEM KaK KOJIMYECTBA, TaK U JITUTEIb-
HOCTH €ro 3nu3070B. CTpyKTypa U LUKIUYHOCTh CHA
BOCCTaHaBIUBaIOTCS B TeueHue 24 4. Ilpu stom
NI'MC He npuBOIUT K CTOWKHUM MPOJOIKUTEIHHBIM
M3MEHEHUSIM B ITUKJIE COH-O00IPCTBOBAHUE U HE BIIUSCT
Ha CyMMapHYIO JUIMTEIBHOCTh CHA B TCUCHHUE CYTOK.

NuTepatypa

1. BeliH A.M., Xexm K. CoH 4enoBeka, cpuauonorua n na-
Tonorusa.— M., 1989.— 272 c.

2. JloeuHos B.B., [lopoxos B.b., Kosanb3oH B.M. MNapapok-
canbHbIl COH U BOCCTAHOBUTENbHbIE PYHKLUN MO3rOBOM
TkaHu // Heriponayku.— 2007.— T. 2, Ne10.— C. 29-32.

3. MenbHuyyk C.[. TwnepkanHus kak dakTtop perynauyumu
obMeHa BeLLeCTB Y XMBOTHbIX B COCTOSIHUW €CTECTBEHHOro
1 UCKyCCTBEHHOro runobuosa: AsToped. Auc. ... kaHa. Guon.
Hayk.— Knes, 1995.— 16 c.

KpuoGMOROrIM

T. 20,2010, Ne1

can assume that intensification of metabolic processes
during awaking from AHMS leads to a rapid depletion
of CNS functional proteins, which under the normal
conditions protect nervous and glial cells against
oxidative stress whereby SWS amount increases.

At the same time PS is characterized by a loss of
homeostatic regulation of body temperature and by a
peculiar sensitivity to changes of environment,
particular to low temperature [5, 6, 20], which may
explain the prolonged (4—6 hrs) absence of PS during
awaking from AHMS. Besides similar extreme con-
ditions can precondition the triggering homeostatic
mechanisms of the organism directed to PS block and
transition to another functional state.

Since PS development is associated with inactivation
of thermoregulatory reactions of the organism media-
ted by hypothalamus [17, 18], one can assume that
awaking from AHMS is accompanied by a conflict
between the restoration of temperature homeostasis
and the organism’s need in PS. Here hypothalamus
prevents the organism from transiting to PS. Under
hypothermic conditions a similar depression of PS ac-
cording to [8] can be considered as manifestation of
adaptive thermoregulatory reactions of the organism.
As temperature homeostasis restores and PS pressure
rises, PS brain stem mechanisms escape hypothalamus
control and the first PS episodes appear. On this basis
one can assume that namely depending on the tempe-
rature homeostasis restoration rate the animals split
up into 2 groups: with slow (PS onset not earlier than
within the 6™ hour of rewarming) and fast (PS onset
at the beginning of the 4™ hour of rewarming) resto-
ration of the body temperature.

The prolonged absence of PS observed by us in
rats awaking from AHMS can attest to the fact that
the organism needs in the first place restoration of
functional proteins, which are synthesized during SWS,
not structural ones, restoration of which is promoted
by PS.

In this regard one can assume that a brief compen-
satory increase in sleep amount developing during the
first hours after awaking from AHMS according to
the hypothesis of the anabolic role of sleep [2, 16]
promotes intensification of recovery processes both in
CNS and in the organism. Besides SWS can be of vi-
tal importance for temperature homeostasis restoration.

Conclusions

Temperature homeostasis restoration after awaking
from AHMS is accompanied by the total sleep
deprivation with the following compensatory increase
in SWS and PS amounts. PS “rebound” is attributed
both to the increase in the episode number and to their
prolongation. Sleep structure and cyclicity are restored
within 24 hrs. Herewith AHMS causes no steady
prolonged changes in the sleep-wake cycle and has
no effects on the total sleep duration during the day.
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