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3UMHSS CIITYKa MIEKOTTUTAIOLIHX SIBIISETCSA aanTaren
K O€CKOpPMHUIIE 1 HU3KUM TeMIIepaTypaM Cpeibl OOMTaHHs.
3UMHSIS CIITYKa MEJIKUX TPBI3YHOB — CIIOXHBIN Mporecc,
COCTOSIITUI U3 YepenyIOIIuXCs IepruoaoB (0ayToB) riry0o-
KOTO OlleTIeHeH sl 1 TTIpoOy>xaeHui. [1o naHHBIM IUTEpaTyphI
B XOJI€ TIEPUOANIECKUX POOYKICHUH, B pe3yJIbTaTe pe3Koro
YBEJIMUCHHS CKOPOCTH 1epdy3un TKaHEeH U yCKOPEHUS Me-
TabOJIMIECKUX MPOIIECCOB MOXKET YBEITHUUTHCS MTPOTYKIIHS
aKTHBHBIX (QOpM Kuciiopoza. MI3MeHeHHe CTEereHn OKHC-
JIMTEIbHON MOIM(HUKAIK OMOMOJIEKYIT KIIETOK, C OJJHOU CTO-
POHBI, M aKTUBHOCTH aHTHOKCHIAHTHOH 3aIIUTHI, C APYTrOH
CTOPOHBI, Ha PAa3HBIX 3Tamax MpoOyXKJICHHS CYCIUKOB OT
3UMHEH CIITYKH OCTACTCS MaJIO U3yUEHHBIM.

B nanHOIi paboTe n3yyeHa HHTEHCUBHOCTH CBOOOJHOpa-
nukanbHbeIX nporeccoB (CPIT) B cuHanTocoMax M3 KOPBI
TOJIOBHOT'O MO3Ta CyCJIMKOB B IMHAMUKE HHAYIIHPOBAHHOTO
IpoOYKIEHUS OT 3UMHEH CIISTUKH.

OKCIEePUMEHTBHI ITPOBOIMIIN Ha MAJIBIX CYCIIHKAX Spermo-
philus pigmaeus Pall. Tlocne 2-MeCsTYHOM CIISTYKH JKUBOTHBIX
¢ TeMmeparypoi tena 2°C mis MHAYKIUH NPOOYKACHUS
NEPEHOCHUIIN B TOMEILEHHE C Temneparypoil 25°C 1 ucnoib-
30BaJIY B OIIBITE 10 TOCTMXKEHUH TeMnepatypsl Tena 10, 20,
25,30 u 37°C. B cuHanTocoMax ONpenessii MPOAYKTHI
OKHUCJINTEILHONH MOAN(HKALIIH JIUITHIOB 1 OEJIKOB, CozleprKa-
HHE BOCCTAHOBJICHHOTO INIyTaTHOHA, a TAK)Ke aKTUBHOCTh
cynepokcuaucmyTassl (COJl) u karanassl.

IIpu riryOoKoit 3MMHEH CIIsTYKe MPOIECCH OKUCITUTENb-
HOW MOIU(UKAIINK JTUIHUIO0B U OETKOB MeMOpaH CHHAITH-
YEeCKUX OKOHYaHNI HeHPOHOB HAXOATCS HA HU3KOM YPOBHE.
O06 3TOM CBUACTENBCTBYET CHIKEHHUE COJICP)KaHHsI MAJIOHO-
BOTO TMaJIb/ICTUA ¥ KApOOHWIIBHBIX TPYIII IO CPABHEHHIO
C KOHTpoJIeM (aKTUBHBIE JIETOM >KUBOTHEIE). MccrienoBanue
coziepKaHusl BOCCTAHOBJICHHOTO IITyTaTHOHA [TOKA3aJI0, 4TO
B COCTOSIHMH CIISTYKH €TO YPOBEHb B CHHAIITOCOMAX IPEBbI-
I1aeT KOHTPOIb B 2,8 pa3za. [Ipu mrybokoi crisuke B CHHAIITO-
comax aktuBHOCTh COJI Bo3pacraer B 4,5 pa3a, a KaTanasbl —
B 2,8 paza. Cre1oBaTeIbHO, B COCTOSIHUH CIITYKH HEHPOHBI
MO3Tra IMEIOT CHIIbHYIO aHTHOKCHIAHTHYIO 3aIlIUTY.

B xone mpo0Oy»kaeHus CyCIIMKOB MHTEHCUBHOCTh OKHCITH-
TEJNILHON MoAM(UKAIMM MEMOPaHHBIX JINIIHJIOB U OSIIKOB
CHHAITOCOM CYIIIECTBEHHO yCKOPSIETCSl IPU TeMIIepaType
Tena 25°C, 4To CBUAICTENBCTBYET O PA3BUTHU OKHCIUTEIIBHOTO
cTpecca Ha 3ToM starie corpeBanust. [lociemyoree corpesa-
HHE )XHBOTHOTO NPHBOAUT K OCTETIEHHOMY CHIKSHUIO HH-
tercuBHocTH CPII B Mo3re. B xo/e mpoOy:xaeHns B CHHAIITO-
comax MakcumyMm uHTeHcuBHOCTH CPII coBmagan ¢ MuHuU-
MYMOM COJIepXaHus IyTaTuoHa, aktuBHOcTH CO/ 1 kara-
J1a3bl. ITO CBUICTEILCTBYET O B)KHOM POJIM aHTHOKCHJIAHT-
HOM CHCTEMBI B 3aIIUTE CUHANITHUECKUX OKOHYaHUI HeHpo-
HOB OT OKHCJIUTEIBEHOTO MTOBPEXICHHS IIPH MEPHOIMUECKIX
MPOOYKACHHUSIX CYCIIMKOB OT 3UMHEH CIISTYKH, KOTJIa PE3KO
N3MEHSIOTCST (PU3NOJOTHMYECKOE COCTOSIHUE W MHTEHCHB-
HOCTb MeTa0oJIHM3Ma.
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Mammalian winter hibernation is an adaptation to the
lack of fodder and low temperatures of habitat. Hibernation
of small rodents is a complicated process consisting of alter-
nating periods (bouts) of deep torpor and arousal. According
to the scientific literature during the periodic arousals as
the result of sharp increase in tissue perfusion rate and ac-
celeration of metabolic processes may increase the produc-
tion of reactive oxygen species. Changes in the degree of
oxidative modification of all biomolecules, on the one hand,
and the activity of antioxidant protection, on another hand,
at different stages of arousal from hibernation in ground
squirrels have been poorly understood.

In this research we have studied the intensity of free ra-
dical processes (FRPs) in synaptosomes in cerebral cortex
of ground squirrels in the dynamics of induced arousal from
hibernation.

The experiments were performed in small ground
squirrels Spermophilus pigmaeus Pall. After 2 months of
hibernation to induce the arousal the animals with body
temperature of 2°C were placed into a room with temperature
of 25°C and used in the experiment until the body tempera-
ture became 10, 20, 25, 30 and 37°C. In synaptosomes we
determined the products of oxidative modification of lipids
and proteins, the content of reduced glutathione and the
activity of superoxide dismutase (SOD) and catalase.

During deep hibernation the oxidative modifications of
lipids and membrane proteins of neuronal synaptic endings
are at a low level. This is evidenced by the decrease of ma-
londialdehyde and carbonyl groups content compared to
the control (animals active in summer). The study of reduced
glutathione content has shown that during hibernation its
level in synaptosomes 2.8 times exceeds the control. During
deep hibernation in synaptosomes SOD activity 4.5 times
increases, and catalase 2.8 times does. Consequently, during
hibernation brain neurons have a strong antioxidant protec-
tion.

During arousal of ground squirrels the intensity of oxi-
dative modifications of membrane lipids and proteins of
synaptosomes significantly accelerates at body temperature
of 25°C testifying to the development of oxidative stress at
this thawing stage. The following thawing of the animal
results in gradual decrease of FRP intensity in the brain.
During arousal in synaptosomes maximum FRP intensity
coincides with the minimum of glutathione, SOD and cata-
lase contents. This demonstrates the importance of anti-
oxidant system in protecting synaptic endings of neurons
from oxidative damage during periodic arousals of ground
squirrels from hibernation when physiological state and
metabolism intensity change rapidly.
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