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Caspian seal — this is the only marine mammal in the Caspian Sea, a unique endemic species, which
is listed in the Red Book of World Conservation Union as a species under threat. Seal is the top of the food
pyramid on the Caspian, and the status of this population may be an indicator of well-being of the entire
ecosystem of a large region.
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AnTtHOKcHanTHas cuctema (AOC) mpenctaBnsieT coOol OJHY M3 3aIIUTHBIX CHCTEM OpraHu3Ma
(3enkos, Jlankun, MenpmukoBa, 2001, MensmmkoBa u 1p., 2006). OcHoBHo# ¢yskimerr AOC sBusercs
o/iep KaHre Ha CTAIMOHAPHOM ((U3MOJIOTHICCKA HEOOXOAMMOM) YPOBHE KOHIICHTPAIMA AKTHUBHBIX
¢dopm kuciopona (ADK). DToT npoliecc ocyIecTBaseTes 3a c4eT GepMEHTATUBHOTO (CYTIEPOKCUIIUCMY-
taza (COJI), xatanaza u ap.) U HepepMEHTATHBHOTO 3BEHHEB (HM3KOMOJIEKYJISPHBIE aHTUOKCHIAHTHI),
00€ecIIeYnBaOIINX JIETOKCUKAITNIO CBOOOIHBIX pagukaioB B KieTke. CiemyeT oTMeTHTh, uTo ADK MoryT
BBICTYIIATh B KAYECTBE CUTHAJIBHBIX MOJIEKYI, a B Pslie CIydyaeB Upe3MEPHOE CHUIKCHUE MX YPOBHS MOXKET
OBITH BpeaHBIM JuIs opranusma (Menbiukosa u ap., 2008). B nutepaType nmeercs uib HeOONbLIOE KO-
JIUYECTBO padoT, MOCBAICHHBIX Bonpocy ydacTus AOC B aganTanusax MISKOMUATAIONINX K MIPOXKUBAHHUIO B
YCIIOBHSIX C PA3IMYHBIM YPOBHEM KHUCIIOpOJa. BBeeHHBIE B 300KYyIbTYpY W OOUTAIONINE B MPUPOJC MIle-
KOTIMTAIOIINE SBISIOTCA yOOOHBIMH MOJEITBHBIMH OOBEKTaMH IMO3BOJIIIOIIMMH HCCIEI0BATh IIMPOKHN
CIIEKTp aNanTalun.

AKTHBHOCTH KJIFOUEBBIX aHTHOKCHIAHTHBIX (hepmenToB (COJIl M Karana3sl) 1 YpOBEHL BUTaMUHA E
WCCIIeIOBAHbI B IIEYEHU, TOYKaX, CEPAILIE, JIETKHX, CEIe3eHKE M CKeJIeTHOW MbIliie y Oojene yem 20 BUI0B
MIIEKOTIMTAIOIINX U3 PAa3IHUHBIX OTpsnoB — Artiodactyla, Carnivora, Insectivora, Lagomorpha n Rodentia.
OmpeneneHue aKTUBHOCTH (PEPMEHTOB MPoBOIIH criekTpodoroMerpudecku: COJl — mo MoguduIupo-
BaHHOU aspeHoXpoMHOl Metonuke (Misra, Fridovich, 1972), katana3sl — Mo KOJMYECTBY Pa3IOKEHHOM
nepekucu Bonopoaa (Bears, Sizes, 1952). Conepxanune 6enxa n3mepsian no Jloypu (Lowry et al., 1951),
WCTIONB3YyS B KAa4eCTBE CTaHIapTa ObIYMi CHIBOPOTOUHBIN anmprOymuH. KoHnenrparmuio ButamuHa E (a-To-
ko(epoia) onpenensii MmeronoM BOXX (CxypuxuH, JIBuHcKas, 1989).

VY Bcex M3y4eHHBIX BHIOB OTMEUEHBI, KaK MPaBHUJIO, O0IINE 3aKOHOMEPHOCTH OPTaHHOTO pacmpere-
JICHWsI aKTUBHOCTH aHTUOKCHJIAHTHBIX (DEPMEHTOB, XapaKTepHBIE U ISl TAOOPATOPHBIX MIIEKOMUTAIOIINX —
MaKCHMalbHasg aKTHUBHOCTH (DepPMEHTOB HaOJfO/aach B MEYEHH, a B APYTUX OpraHax oHa ObuTa HIDKE. Y
OOJILIIMHCTBA BUIIOB HanOOJIee BHICOKAs KOHIICHTpAIHsI TOKO(epoa TakKe 0TMedaiach B ICUCHH U TI0Y-
kax. B To ke Bpems, OblIM 0OHApPYKEHBI HEKOTOPbIE BUOBBIE 0cobeHHOCTH: cocTosHue AOC cymiecTBeH-
HO Pa3NiN4ajoch Jake Y TAKCOHOMUYECKH ONM3KUX BHIOB U 00YCIIABIMBAIIOCH TPEXK]IE BCETO UX IKOJIOTH-
4ecKUMHU 0coOeHHOCTIMU. Cpel M3yYeHHBIX BUAOB MIICKONUTAIOIINX LIMHIIMIIA, HYTPHs, JECHAs MbI-
LIOBKA, peuHblie 000pHI, OyphIii MeBeab, KyTOpa M €HOTOBHIHAs coOaka UMENH 3HAYUTENbHO 00Jiee BBICO-
KYI0 aKTHBHOCTH OJTHOTO HJIM 000HMX (DEPMEHTOB, XOTS CTEIEHb BBHIPAKEHHOCTH U3MEHEHHI aKTHBHOCTH
(hepMeHTOB 1 ypoBHS BUTaMuHa E y HUX OblTa pa3IuaHOM.
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[wHmmia, nepeHeceHHas s pa3BeIeHUs B HEBOJIE M3 €CTECTBEHHOTO apeasna OOuTaHus (BBICOKO-
TOphsi) B paBHUHHBIE YCI0BHsA (6osee 000raleHHyo KUCIOPOAOM CPEy), XapaKTepU3yeTCs MOBBIIIIEHHBIM
ypoBHeM aktuBHOCTH CO/] — (hepMeHTa epBOTO SIIETIOHA AHTHPAAUKAILHOM 3aIUTHI.

Crierudpmaecknii mpodrrs COJ] 1 kaTanassl y eHOTOBHIHOW COOAKH, IECHOW MBIIIOBKHA M MEIIBEIIS
CBSI3aH C HAJTMYHMEM yV HUX 3UMHEH CIISTIKH, JaKe, €CIIM YKHBOTHBIE COJIEPIKATCA B yCIOBUAX HeBonHd. [lpm
9TOM y OOJBIIMHCTBA W3 HUX HE HAONIOMACTCS 3HAUUTEIHHBIX U3MEHEHHUU CO CTOPOHBI HU3KOMOJEKYIIIP-
HBIX aHTUOKCHJIAHTOB. Y Ka3aHHBIC BUJIbI CYIICCTBEHHO Pa3IMYalOTCS 10 CTEIICHH MEPECTPONKU (HU3HOIIO-
TUYECKUX (GYHKIHUN TP THIIOMETA00INIECKOM COCTOSIHHN — €CJIH Y MEABEAS TeMIlepaTypa Teja MoHMmKa-
€TCSl JIUIIH Ha HECKOJIBKO TPAIyCOB, TO MBIIIOBKA CIIOCOOHA 3HAYUTEIHLHO CHIDKATH TEMIIEpaTypy Tela,
YacTOTY CEPJICUHBIX COKpAIICHUH U NbixaHust. O4eBUIHO, HAOM0aeMble H3MeHeHus co ctopoHbl AOC siB-
JISTFOTCSL HE TOJBKO TPHUCIIOCOOIEHHEM K TUIIOMETab0IMYeCKOMY COCTOSIHUIO, HO | TpeajanTtanuei, odec-
MeYMBAOIIEH BXO M BBIXOJ 13 HETO.

Oco00e MeCTO Cpe/i U3YUYCHHBIX BUAOB 3aHUMAIOT HBIPSOIINE )KUBOTHBIE, KOTOPBIC U3-32 OMOJIOTH-
YECKUX OCOOCHHOCTEW JOCTATOYHO YaCTO MOJBEPTalOTCs TUIIOKCHH — PEOKCUTeHAINH. Y HYTpPUH, KaHal-
CKOT'0 U €BPOIIEHCKOTO O0OPOB 1 KyTOPHI, BEAYIIHX MOYBOXHBIN 00pa3 *KU3HU, OTMEUAETCS 3HAUUTEITHHOE
yBEJIMUYEHUE aKTUBHOCTH KaTaja3bl B pPa3uyHbIX opraHax. OCOOCHHO 3TO BHIPAKEHO B CEPICYHON MBIIIIIIE,
YTO MOXKET OBITh CBSI3aHO C BaXKHOW CUTHAIBHOM POJIBIO TIEPEKUCH BOJIOPOJIa B KPOBEHOCHOH CHUCTEME.

Takum 00pa3oM, MOTyYeHHBIE TaHHBIE CBUJIETENHLCTBYIOT O BYKHOW POJIM KaTaa3bl B MEXaHM3MaXx IO
JIep KaHUsT KHCIOPOJIHOTO TOMEOCTa3a y BOJHBIX M MOIYBOIHBIX MilekormTaromux. AxkrusHocth CO/] u kara-
JIa3bl, TaK JKe KaK M YPOBEHb TOKO(Eposia B OTHOM M TOM € OPTraHe MOTYT CYIIIECTBEHHO Pa3INuaThCs JaKe Y
TAKCOHOMHYECKH OJIM3KUX BHIOB M3yUCHHBIX MIICKOMUTAIOIINX M OMPENENAETCS, PEKIAE BCEro, UX DKOJIOTH-
YeCKHUMH OCOOCHHOCTSIMH 1, BO3MOYKHO, aIalTalrei )KUBOTHBIX K THTIO- WM THIICPOKCHH.

Paboma evinoanena npu wacmuunoii unancosou noooepocke Ipauma Ilpesuoenma HIII —
3731.2010.4. u @I TK Ne 02.740.11.0700.

PARTICIPATION OF ANTIOXIDANT SYSTEM IN MAMMALS ADAPTATIONS TO
DIFFERENT LEVEL OF OXYGEN: DIVING, HIBERNATION AND HIGH ALTITUDE ORIGIN

V.A. Ilyukha'?, S.N. Kalinina', T.N. Ilyina', I.V. Baishnikova',
V.V. Belkin', A.E. Yakimova', E.A. Khizkin', B. Barabash®

"Institute of Biology of Karelian Research Center, Russian Academy of Sciences,
2 Petrozavodsk state university, Petrozavodsk, Russia,
3 Krakow Agricultural Academy, Krakow, Poland

The activities of the key antioxidant enzymes, superoxide dismutase and catalase, and vitamin E were
studied in the heart, lungs, liver, kidneys, spleen, and skeletal muscle of more than 20 mammalian species from
different Orders — Artiodactyla, Carnivora, Insectivora, Lagomorpha and Rodentia. In all studied animals the
regularities of distribution of the enzymes were found to be, as a rule, the same like in other mammals: a high
activity in the liver and a lower activity, in other organs. At the same time, certain species-specific differences
were noticed: the activities of the enzymes in the same organ considerably differed even in the taxonomically
close species, which appears to depend, first of all, on specificity of animal ecology. Meanwhile, in chinchillas,
coypus, birch mouses, beavers, bears, Eurasian water shrews and raccoon dogs, activities of the enzymes were
significantly higher than in the above-mentioned ten species of animals, the degree of the differences and the
ratio of enzyme activities and vitamin E being different. The chinchillas transferred from the high mountain
regions to the plains where they are bred under conditions of captivity appear to be subjected to hyperoxia that
activates the enzyme of the first line of the anti-radical defense. The specific profile of these enzymes in the
organism of raccoon dogs, birch mouse and bear appears to be due to the fact that these animals start
hibernating even under conditions of captivity. In the coypus, two beavers species and Eurasian water shrews
that has the semi-aquatic type of life in nature, an increase of the catalase activity was noticed in several organs.
Based on these data, the conclusion about an important role of catalase in mechanisms of maintenance of
oxygen homeostasis in the aquatic and semi-aquatic mammals was made. Thus, the activities of SOD and
catalase as well as level of tocopherol in the same organ differ significantly even in taxonomically related
species of the studied mammals and are determined, first of all, by specificity of their ecology and probably, due
mainly to adaptation of the animals to hypo- or hyperoxia.
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