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The aim of present study was the evaluation of the antioxidant enzyme’s activity and activity of
anaerobic glycolysis enzymes under gradual temperature increase in Baikal amphipods species
Eulimnogammarus marituji (Baz., 1945), E. maackii (Gerstf, 1858) and Gmelinoides fasciatus
(Stebb., 1899). In all species under gradual temperature increase exposition elevation of
peroxidase’ activity was observed. Activities of catalase’, glutathione S — transferase’ and
lactate dehydrogenase’ activity in E. marituji and E. maacki were differed from G. fasciatus. It
was proposed that changes in the antioxidant enzyme’s activity and activity of anaerobic
glycolysis enzymes in Baikal amphipods may contribute to increasing of glycolytic processes
functional efficiency and keeping of energetic homeostasis in endemic organisms.
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ORIGINAL ARTICLE

BnnaHue NoBbllEeHHO TemnepaTypbl OKpyXKalowen cpeabl Ha
aKTUBHOCTb PepPMEHTOB aHTUOKCUAAHTHOM CUCTEMbI U aHa3pO6HOro
rMUKON3a Y SHAEMUUHbBIX 6aliKanbCKux suaos ameunog,

Eulimnogammarus marituji, E. maackii v Gmelinoides fasciatus
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Moctynuna B peaakumio 26 ceHTabps 2012 r.

Uenbto HactoAwen paboTbl ABAAAACH OUEHKA BAMAHMA NOBbIWEHHOW TemnepaTypbl
OKpYy)Kalowelh cpegbl Ha aKTUBHOCTb GpEPMEHTOB aHTUOKCUAAHTHOW CUCTEMBI M aHAsPOBHOro
rMWKOAIM3A Y 3HAEMMUYHbIX OaliKanbckux Bupgos ambunog Eulimnogammarus marituji (Baz.,
1945), E. maackii (Gerstf., 1858) u Gmelinoides fasciatus (Stebb., 1899). Mpwn akcnosuumn B
YC/IOBUAX NOBbIWEHMA TEeMNepaTypbl, y BCEX BUAOB amdpunos OTMeYann PoCT aKTUBHOCTU
nepokcuaasbl. Xapaktep WM3MEHEHWI aKTMBHOCTWU KaTanasbl, rAYyTaTUOH S-TpaHcdepasbl u
NaKkTataerngporeHasbl y npeactasuteneit E. marituji v E. maackii otnndannce oT TakosbiX y G.
fasciatus, 4TO CBUAETENLCTBYET O PA3IMUUAX B MEXAHM3MAX CTPecc-afanTauumn y sTux BUAOB.
Ha ocHOBaHWMM MNOMYyYEHHbIX MATEPUANIOB MPELNONIOKEHO, YTO MU3MEHEHMA aKTUBHOCTU
AHTMOKCUAAHTHbIX depMeHTOB M GepMeHTOB aHa3PODBHOro rIMKoAM3a MOryT cnocobcTBoBaTb
noBblWeHno  3PPEeKTUBHOCTU  QYHKUMOHUPOBAHUS  TIMKOJIUTUYECKUX  MPOLLeccoB U
noAAep*aHuIo SHEPreTUYEeCKOro roMeocTasa y SHAEMMUYHbIX BaKanbCKUX amdunoa.

/ Kamanasza /

Knawuyesvle  cnoga:  Amgunodsl /  eaymamuoH  S-mpaHcgepasa

nakmamoeaudpozeHasa/ nepoxkcudasa

Cpean 3alUMUTHBIX CUCTEM TUAPOBUOHTOB K
NOBbILLIEHHbIM TeMNepaTypam cpebl BaXKHYH posb
UrpaloT HecneumdUyeckme mexaHusmbl CTpecc —
ajanTauuu, BKAoYaowme B ceba  pasanyHble
KOMMOHEHTbI

aHTVIOKCM,EI,aHTHOVI CUCTEMDbI n

3HepreTn4yecKoro meTta 6onunsma.

[nsa nccnepgosaHna ocobeHHOCTEN MexaHN3MOB
cTpecc — aganTauum Hambonee noAxoAAWMMU
ABNAIOTCA OPraHM3Mbl, KOTOPbIE A/IUTeNbHOE Bpems
3BOJIIOUMOHNPOBAAM B CTabU/bHBLIX  YCNOBUAX.
O4HUM M3 NPUPOAHbLIX O4aroB BMAOOHPa30BaHMA

ABnsAeTcas papesBHellwee (6bonee 25 MAH. neT)
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npecHoBogHoe o3epo bankan. ®PayHa balikana
HacumTbiBaeT 2600 Buaos, 80% w3 KOTOPbLIX

ABNAOTCA 3HAEMMKAMM (TUMOLWKKH 1 ap., 2009).

Llenbto Hactoswel paboTbl ABNANACb OLEHKa
BANAHMA NOBbILEHHON TEMMEPaTYypPbl OKPYKatoLe
cpeapl Ha

aKTUBHOCTb bepmeHTOB

aHTMOKCUAAHTHOMN  CUCTeMbl M aHaspobHoro
TMKO/M3a Y 3HAEMMUYHbIX 6aiiKaNbCKUX BUAO0B

améunoga,.
MATEPUAIbI U METOAbI

O6beKTamM HacTosLLEero uccnefoBaHUa 6bian
BblbpaHbl NpeacTaBuTeny 3X 3HAEMMUYHBbIX BUAOB
améunog o3. bankan: Eulimnogammarus maackii
(Gerstf., 1858), E. marituji (Baz., 1945), Gmelinoides
fasciatus (Stebb., 1899). MpeacTaBneHHble BUAbI
amounos OT/NMYAOTCA MO  TEPMOPE3UCTEHTHLIM
cnocobHoctam (Tumodees u ap., 2006; Tumodees,
2010). OpraHu3ambl 6611 cOBpaHbl B IMTOPaNbHOMN
30He o3epa (0 - 2 m), B paitoHe noc. bonbwune KoTbl
(FOKHbIM Baiikan). Amdunop, copepKanu
pasgenbHoO MO BMAAM B aspupyemblx TepmocTaTax
npu Temnepatype 6-7°C B TeyeHue 3 - 4 CyTOK A0
npoBeseHns 3KkcnepumeHToB. [o 3KcnepumeHTa
JKMBOTHbIX KOPMW/JIM  KOMMEPYECKMM  KOPMOM
Tetramin (FepmaHwus). BbicoKkaa aBuraTesnbHas
aKTMBHOCTb, NWTaHWE U  OTCYTCTBUE rmMbenu
OPraHM3amoB B aKK/JIMMAUMOHHbIN nepuog,
NoO3BOMIAIOT  3aK/JOYUTb, 4YTO COAEpKaHue B
NnabopaTopHbIX YCNOBUAX He ABAANOCL ANA HUX
CTPECCOoBbLIM. Bo BCEX 3KCMepUMeHTax

MCNONb30Ba/ N 340POBbIX N aKTUBHbIX ocobein.

B uccnepoBaHuMM  NpoBOAMAM  IKCMO3UUMIO
améunoa B YCNOBMAX MOCTEMNEHHOrO MNOBbILLEHUA
Temnepatypbl ¢ 7°C (cpegHsaa TemnepaTtypa cpesbl
obuTaHuA, TemnepaTypa aKKAMMaLMK) 0o
TEMNEPATypbl, NPU KOTOPOM OTMevanun rubenb

100% ocobeit (30°C). U3meHeHMe TemnepaTypbl
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nposoguaM B UMGPOBOM KpUO TepmocTaTe
WiseCircu Wcr6 (Fepmanus) co ckopocTbio 1°Cey™,
duKcaumto maTepunana B XXUAKOM a3oTe NpoBOAMN
Kaxkable 5°C (5 uacos). KoHTponbHble 06pasubl
duKcnposanu npu Temnepatype akkammaumm (7°C)

B Ha4da/zie 1 B KOHLEe SKCNeEPUMEHTa.

OueHKry aKTUMBHOCTHU bepmeHTOB AOC

(nepoxcmp,a?,bl, KaTaza3bl n rNyTaTuoH S-

TpaHcoepasbl) nposoaunu, cornacHo
MOAMOULMPOBAHHBIM  CMIEKTPOPOTOMETPUYECKUM
meToamkam Drotar (1985), Aebi (1984) u Habig
(1974)  cootsetctBeHHO  (Tumodees,  2010).
OnpepeneHve aKTUBHOCTU NaKTaTAernaporeHasbl
nposoaunu 3H3MMATUYECKUM
CNeKkTPohOTOMETPUYECKUM MeToA0M c
NPUMeHeHUnemM  CTaHgapT-Habopa  «/14-Butan»
(Vital-Diagnostics Spb), cornacHo pekomeHaauMAM

npoussoauTens.

N3mepeHua npoBoanaM Ha cnektpodpoTomeTpe
Cary 50 (Varian, CLWA) npu A=340 Hm pns
nepoKcMaasbl U naktTataermaporeHasbl, npu A=240
HM ANna KaTanasbl U npu A=436 HM Ons rAyTaTMoH S
- TpaHcoepasbl.

Bce 9KCNepUMEHTbI

nposegeHnl B 9

buonorvyeckux  napannenax.  buoxummyeckuii
aHaAM3  KaxaohW npobbl npoBeaeH B 3-X
aHAIMTUYECKUX

NU3MEpPEHUSAX. OueHKy

AOCTOBEPHOCTH nposoannun, Mcnonb3ya

L,BYBbIOOPOYHbIN U-Kputepuit MaHHa-YUTHU.

CTaTUcTUYEeCcKni aHanus nposoguun o
ncnonb3oBaHMem nporpammbl  Statistica 8.0. Ha
OMarpammax yKasaHbl JOBepUTe/ibHble MHTEepPBasbl.
* - 0603HayeHbl C/Ayvyan [AOCTOBEPHOrO OTAMYMA

3HaYeHUn ot KOHTPOJIbHOTO npwn ,CI,OBepMTEI'IbHOﬁ

BepoATHocTn —0,95.
PE3Y/IbTATbI

MaTepmanbl no oueHKe nameHeHnA aKTUBHOCTU
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depmeHToB AOC y amdumnos, 3KCNOHMPOBAHHLIX B
YCNOBMAX  MOBblWeEHWA  TemnepaTypbl  cpeabl,
npeacrasneHbl  Ha  puc.  1-3.  Ha  pwuc.l.
npeacTaBneHbl pe3ynbTaTbl OLEHKM W3MEHEeHUA
aKTMBHOCTM  nepoKcuAasbl. Kak  cnegyet  wm3
npeAcCTaBNEHHbIX MaTepuanos, 3KCNO3ULMA BCex
BMaoB améunos B YCNOBMAX  MOBbILLEHMA
TemnepaTtypbl cpeabl NpUBOAUAA B YBEAUYEHUIO
aKTMBHOCTM depmeHTa. Y amoéunog E. maackii
OTMeYann TPOeKpaTHoe YBe/MYeHUe aAKTUBHOCTU
nepokcMaasbl Npu  MOBbIWEHUW TemnepaTypsbl
cpeabl ao 30°C. [osbllweHWe TemnepaTypbl
skcnosuumn go  25°C  npuBogMno K  pocty
aKTUMBHOCTM nepoKcmpasbl Ha 56-73 % y supa E.

marituji v Ha 41-62 % y Buaa G. fasciatus.

Pe3ynbTaTbl OLEHKM WM3MEHEHWN aKTUBHOCTM
rnyTaTMoH S-TpaHcdepasbl AaHbl Ha puc. 2. Kak
cnefyet U3 MNPeACTaB/AEHHbIX  MaTepuasos,
aKkcnosuuma G. fasciatus B ycnoBuAX MNOBbIWEHMA
TemnepaTypbl cpeapl npusoaunna K
KPaTKOBPEMEHHOMY  CTATUCTUYECKU  3HAYMMOMY
YBE/IMYEHWIO aKTUBHOCTU FNYTaTUOH S-TpaHcdepasbl
Ha 20 % npu Temnepatype 3Kcnosmuum 15°C.
Mocnepytowee noBbiweHWe TemnepaTypbl cpeapl
He BbI3bIBANO CTAaTUCTUYECKMN 3HAUYUMbIX USMEHEHWI
B aKTMBHOCTW depmeHTa y G. fasciatus. B otnnune
ot G. fasciatus, y améunog, E. maackii v E. marituji,
OTMeYann MOCTEeNeHHOe CHUXKEeHUEe aKTUBHOCTU
rnyTaTmoH S-tpaHcdepasbl Ha 13-25% n Ha 12-45%

COOTBETCTBEHHO MpPKW TemnepaTypax 3KCMo3ULMM

Bbiwe 20°C.

Ha pwuc. 3. npeactaBneHbl pesynbTaTtbl MO
OLEHKEe W3MEHEHMA aKTMBHOCTM KaTanasbl. Kak
cnegyetr M3 NPeACTaBNEHHbIX  MaTepuasnos,
aKkcno3unuma G. fasciatus B yCNAOBMAX MOBbILLEHUA

TemnepaTypbl cpeabl ¢ 15°C po 30°C npusogmna K

CHUXEHUID aKTUMBHOCTM KaTanasbl Ha 15-31 %.
dKkcnosumuma amounog suga E. maackii 8 ycnosusx
nosblWeHUA TemnepaTypbl cpegbl ¢ 15°C po 25°C
npusoamna K  MOCTEMEHHOMY  YBE/IMYEHUIO
AKTMBHOCTU KaTanasbl Ha 52 % OTHOCUTENbHO
MNosbiweHne

KOHTPOJIbHbIX 3HAYEHUN.

TemnepaTypbl o 30°C BbI3blBA/I0 CHUMKEHUEe
AKTMBHOCTM KaTanasbl A0 KOHTPO/IbHbIX 3HAYEHWN.
JKcno3muma barkanbckux améwunog E. marituji B
YC/IOBUAX  MOBbIWEHWA  TemnepaTypbl  cpeabl
npuBOAMIA  KaK K  He3HauyuTesbHOMY, HO

CTaTUCTUYECKHN 3HaYMMOMyY yBENNYEHNIO
AKTUBHOCTM KaTanasbl npu 15°C, Tak U K CHUXKEHUIO
AKTUBHOCTM MNpu Temnepatype sKkcnosuumm 30°C.
Mpun aTOM, U3MEHeHUA aKTUBHOCTU KaTanasbl y E.
marituji He npesblwann 15 % OTHOCUTENbHO

KOHTPO/1bHbIX 3HaAYEeHUN.

MaTtepuanbl OLEHKU U3MEHEHUI aKTUBHOCTU

depmeHTa aHaspobHoro rMMKoan3a -
NaKTaTaerMaporeHasbl - y amdunoga,
3KCMOHMPOBAHHbLIX B YC/NIOBMAX  MNOBbIWEHMWSA

TemnepaTypbl cpeabl, AaHbl HA puc. 4. Kak cneayet
M3 MpPeACTaBNEHHbIX MaTepuanoB, 3KCMO3MUUA
amdunog suaos E. maackii v E. marituji B ycnousx
NoBbIWEHNA TemnepaTypbl cpeabl NpuBoAnaa K
MOBLILWEHNIO AKTUBHOCTU JlaKTaTAernaporeHassbl.
YBenuueHuve aktMBHoctu depmeHTa y E. marituji
oTmeyanam Ha 75 - 145% B xoge Bcero
3KCrnepuMeHTa, Toraa Kak y E. maackii yBennyeHue
AKTMBHOCTM NlAaKTaTAerMaporeHasbl oTmeydanm Ha 60
% Npu NOBbIWEHMN TemnepaTypbl SKCMO3ULMK A0
30°C. Y G. fasciatus, B oOTnMuMe OT APYrUX
uccnegyembix  BMAOB,  OTMEYaNW  CHUXKeHue
AKTUBHOCTWM NaKtataerngporeHasbl Ha 15 - 42 %

npv NoBbILWEHMM TemnepaTypbl cpeapl ¢ 15°C go

30°C.
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PucyHok 1 UM3meHeHMe aKTUMBHOCTM MepoKcMAasbl y OaMKaAbCKMX 3HAEMMUYHLIX amébunog,
SKCMOHMPOBAHHbIX B YC/I0BUAX NOBbILIEHWA TeMMepaTypbl cpeapl (B npoueHTax)
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PUCYHOK 2. M3meHeHWe aKTMBHOCTW TFNYyTaTUOH S-TpaHcdepasbl y 6aMKaNbCKMX 3SHAEMUYHbIX
amodumnoa, sKCNOHMPOBAHHbIX B YCIOBUAX NOBbILEHWNA TEMMNEPATypbl cpeabl (B NPOLLEeHTax)
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PucyHoK 3. WM3meHeHMe aKTMBHOCTM KaTanasbl Yy 6OallKa/ibCKMX 3HAEMMYHbIX amdunog,
3KCMOHMPOBAHHbIX B YC/IOBUAX NOBbILLIEHUA TemnepaTypbl cpeapl (B NpoueHTax)
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PucyHok 4. I3MeHeHre aKTUBHOCTU JIAKTATAETHIPOreHas3bl y OalKalbCKUX SHAEMHUYHBIX amdumon,
9KCIIOHHPOBAHHBIX B YCIOBUSX MOBBILIEHHUS TEMIIEPATYpPhI CpeAb! (B MPOLEHTAX )

OBCYHAEHUE U SAK/TIOYEHUE

Takum obpasom, B Xxo4e NpPoOBeAEHHOro
nuccnefoBaHUA € NpeacTaBUTEN MU SHAEMUYHOWM
6aiKanbCcKoW QayHbl, BbISIBIEHbI KaK CXOACTBA, Tak
W pPasinuMa B HANPaB/IEHHOCTM  U3MEHEHWH
akTMBHOCTM dpepmeHToB AOC M  aHaspobHoro
rMWKOAN3a NPU YBEMYEHUN TemnepaTypbl cpeapl.
Mpu 3KcnosuumMM B YCNOBMAX  MOBbILEHHbIX
TemnepaTyp y Bcex o8 amdpunog otmedanu poct
aKTMBHOCTM Nepokcmnaasbl. Y suaos E. maacki v E.
marituji 6bl10 OTMEYEHO CHUXKEHWE aKTUBHOCTU
rnyTaTMoH S-TpaHcdepasbl, HanpoTtus, y G. fasciatus
Habnoganu KpPaTKOBPeEMeHHOe NnoBbILEeHne
aKTMBHOCTM ¢depmeHTa. Mpu oueHKe aKTUBHOCTU
KaTanasbl 6bl10 ycTaHoBAeHo, yto y G. fasciatus
OTMEYAETCA CHUXKEHWEe aKTUBHOCTM depmeHTa B
XO/Zle BCElM 3KCNO3ULMMK, TOrAa KaK y Apyrux BMAOB
améunos oOTMevyanu nNoBbILEHWE aKTUBHOCTW.
YcTaHOB/EHO, yTOo AKTMBHOCTb
NaKTaTAernaporeHasbl Yy 3KCMOHMPOBaHHbIX E.

maacki v E.marituji nosblwaetcs, a y G. fasciatus —

CHUXaeTcA.

MN3meHeHna aktmBHoctn  depmeHToB  AOC
YKa3blBalOT Ha HapylleHne CUCTeMbl KOHTPONA 3a

3HOO0reHHo 06pa3OBaHHbIMM dKTUBHbIMU d)OpMaMM

kucnopoga (A®K). Tak, NoBbllleHWE AKTUBHOCTU
nepoKcMaasbl M KaTanasbl y BCEX MUCCAenyeMbIX
BMOOB B YC/0BMAX MOBbIWEHMA TemnepaTypbl
cpenbl YKA3blBAET HA aKTUBALMIO AHTUOKCUAAHTHOM
cuctembl (AOC) M 3AMMUHAUMIO aKTUBHbIX Gopm
Kucnopoga (A®K) wu cBobogHO-paaMKanbHOro
oKucneHus (Xouauka, Comepo, 1977, 1988). BaxkHo
OTMETUTb, YTO YyBE/JIMYEHME AKTMBHOCTM KaTanasbl
npoucxoant

paHbLle n npu MeHbLWKNX

Temnepartypax 3Kcnosuvuuun, Yem yBenyeHue

aKTMBHOCTM nepoKcmnaassbl. 370 BEPOATHO
yKasblBaeT Ha TO, 4YTO B  MexaHM3Max
AHTUOKCUOAHTHOM 3aLLUTBI 6aKanbCKNx

OpraHM3MOB KaTasasa urpaet 60/blWyl0 Posib, Yem
nepokcuaasa. [ns BOCMOJHEHUS 3HEPreTUYecKux
notpebHocten B  ycnoBusax  obpasytollerocs
sHeprogeduumuta, amdunogbl,  NO-BUAUMOMY,
MepeKoYaloT  3HepreTMyecknin  metabonmsm ¢
a’pobHOro Ha  aHaspobHbit. Habnwogaemoe
CHUXXEHME aKTMBHOCTM KaTtanasbl y G. fasciatus
MOXET OCYLLECTBAATbCA C LENAbl0 COXpPaHeHUs
SHepreTMYeckoro romeocTasa. B nonb3y 3toro
TaKXe CBUAETE/NbCTBYET W CHUMEHWE aKTUBHOCTU

NaKTataernaporeHasobl.

FnytatmoH S-TpaHcdepasa Urpaet BaxkHylO Ponb

JOURNAL OF STRESS PHYSIOLOGY & BIOCHEMISTRY Vol. 8 No. 4 2012



Axenov—Gribanov, Lubyaga

B MexaHM3Max BblBEAEHUS TOKCUYHbIX
MeTaboNMTOB M3  OpraHMama W 3AMMMUHALMK
BTOPUYHBIX TMPOAYKTOB MEPEKUCHOTO OKUCNEHUA
anupos (TpMeHoBble OCHOBaAHMWA, anbaernapl,
KeToHbl) (Xouauka, Comepo, 1977). Y amodunog
BuaoB E. maackii v E.marituji 6bln10 OTMeEYEHO
CHUXKEeHWe aKTMBHOCTW [NyTaTUOH S-TpaHcohepasbl,
YTO MOXKeT OblTb CBS3aHO C WHaKTUBaLMEWN
depmeHTa BCaeacTeue BbiCOKON ¢usmMonormyeckon
TemnepaTtypbl U 3ameanieHnem metabonmsma. v G.
nosbiWeHne

fasciatus —  KpaTKoBpemMeHHoe

AKTMBHOCTU rNyTaTWUOH S-TpaHcdepasbl o
nocnegyowenn GAyKTyaumen OKOMAO KOHTPO/bHbIX
3HaYeHW, BO3MOXHO, YyKa3blBaeT KakK  Ha
HaKonaeHne BTOPUYHbIX npoaykTos MOJI, TaK 1 Ha
ycuneHve ux BbiBeAeHWs, 4To obecneuynBaer
BHYTPUKNETOUYHYO

3aWMTY  OT  3HAOrEHHOro

nospexaeHua membpaH (Tumodees, 2010;

XoyauKa, 1988).

MNpepcrtaBneHHble  MeXBMAOBblE  Pa3IMyunA
aKkTMBHocTM ¢depmeHToB AOC © aHa3pobHoro
rMMKOAN3a TEeCHO CBA3aHbl C 3KOJIOTMYECKUMU
XapaKTepUCTUKaMMU UCCNeAOBAHHbIX BUAOB, U, B
YacTHOCTY, o nx pasnnYHbIMM
TEePMOpPE3NCTEHTHbIMU XapaKTepuCcTUKamMm.
MN3BecTHO, uTo G. fasciatus xapaKTepusyetca bonee
BbICOKMMW TMOKa3aTensiMm TEepMOpPE3UCTEHTHOCTH,
yeM Apyrue uccnefoBaHHble 6aiiKasbCcKue BUAbI

(BepeswnHa, MeTpawes, 2012; Tumoodees, 2010).

Takum 06paszom, pasHOHanpaB/eHHble
M3MEHeHUA aKTMBHOCTM  depmeHToB AOC 1
aHaspobHOro rIMKoausa y uccnefoBaHHbIX BUAOB
amdunoga, pasnuyatomxca no cBOUM
TEPMOPEIUCTEHTHBIM CnocobHoCTAM,
CBUAETENbCTBYIOT O pPasAnyMAX B  MeXaHU3Max
cTpecc-agantauun y OpraHusMoB B YC/IOBUAX
U3MeHAIoLLENCcA TemnepaTypbl cpeapl obuTtaHua. G.

fasciatus  xapaKkTepusyeTcs  6onee  LIMPOKUM

328

AManasoHOM TEpPMOTONIEPAHTHOCTU, Yem Jpyrue
nccnepoBaHHble bHalikanbckue Buabl amédunos, B
TOM uMC/ie, BEPOATHO, 3a CYET aKTMBaLUK
MeXaHU3MOB BbIBEAEHMUA TOKCUYHbIX MeTabonnTos,
noaAepXaHUs 3SHepreTMYyeckoro romeoctasa M
yBE/NIMYEHUA A0ONM aHA3POOHOro rankonusa. Jpyrve
nccnepoBaHHble Buabl E. maackii v E. marituji,
obnapatoT Y3KUM AmnanasoHom
TEPMOTO/IEPAHTHOCTM, BCIEACTBME YErO aKTUBALMA
HecrneumdryYeckUx MexaHM3IMOB CTpecc-afanTaumnm
npoucxoamnt paHblue " nmeet NHYHO
HanpaBAeHHOCTb, Yem y G. fasciatus. U3ameHeHus
AKTMBHOCTM  AHTMOKCUAAHTHbIX  GEpPMEHTOB U
depmeHTOB aHa3POOBHOro NMKOAM3A B YCNOBUAX
pocTa TemnepaTypbl cpegbl MOryT cnocobcTBoBaTh
NoBbiWEeHUO 3PPEKTUBHOCTU (PYHKUMOHMPOBAHMUA
TNIMKONUTUYECKMX MNPOLLECCOB UM MNOAAEPKAHUIO

3HEepreTMYyeckoro romeoctasa Yy 6alKaabCKux

BMAOB.
BNNATOOAPHOCTU

PaboTa BbINOAHEHA NPW YacTUYHOW GUHAHCOBOM
nogaepke rpaHtos POOUN (12-04-31767 mon_a,
12-04-90039 ben_a, 12-04-98062-p_cubupb_a, 11-
04-00174-a, 11-04-91321-CUl_a, rpanTta UIY ana
NoaAEPXKM acCnUPaHTOB WM MONOABIX Y4YEHbIX,
rpaHToB [pe3maeHta PP MK-5466.2012.4, M-
2063.2012.4, MK-4772.2011.4, ®UN «Hay4Hble u
Hay4yHO-MeAarorMyeckme Kagpbl WMHHOBALMOHHOM
Poccun», wn DAAD-M. JlomoHocos 2012-2013
(10.51.2011).

ABTOpbI BblpaKatoT r1yboKyo Npu3HaTeIbHOCTb
CBOEMY Hay4yHOMy pykoBoguTento pnA.6.H M.A.
TumodeeBy 3a obluee pPyKOBOACTBO, a TaKkKe
Konneram K.6.H. X.M. LWatunuHon, K.6.H. A.C.
beaynuHoii,  K.6.H. B.B. MMaBAnMyeHKo U K.6.H.
Mpotononosoi M. B. 3a nomolp B NpoBeseHUU

AaHHOIo nccnegoBaHUA.

JOURNAL OF STRESS PHYSIOLOGY & BIOCHEMISTRY Vol. 8 No. 42012



329 The evaluation of the antioxidant enzyme’s activity...

NUTEPATYPA

Aebi, H. (1984) Catalase in vitro. Methods Enzymol.
105, 121-126.

Drotar, A., Phelps, P., and Fall, R. (1985) Evidence
for glutathione peroxidase activities in

cultured plant cells. Plant Sci. 42, 35-40.

Gerstfeldt G. (1858) Uber einige zum Theil neuen
Arten von Platoden, Anneliden, Myriapoden
und Crustaceen Sibiriens. Mem. des Savants
etrangers de I’Academi St. Peterbourg, 8, 261
—296.

Habig, W.H., Pabst, M.J., and Jakoby, W.B. (1974)
Glutathione S-transferases. The first e
nzymatic step in mercapturic acid formation.

J. Biol. Chem. 249, 7130-7139.

Stebbing T. R. R. (1899) Amphipoda from the
Copenhagen Museum and other sources. Part.
2. Transaction of the Linnean society of

London. 7(8), 395—432.

basukanosa A. . (1945) Amdunogbl 03. Baitkan.
Tpyosl  balikansckoli  /lumHonozau4yecKoli

cmaHuuu AH CCCP, 11, 440 c.

BepesnHa H. A., Metpawes B. B. (2012) WNHBa3uu

BbICLUMX pakoob6pasHbIX (Crustacea:

Malocostraca) B Bogax ®uHcKoro 3anuBa
(BanTtuiickoe Mmope). Pocculickuli  *KypHan

Buonozuyeckux NHeasul, 1, 2-18.

Tumodees M. A. (2010) DSkonoruyeckne u
du3nonormyeckne acnekTbl agantauuu K
abuoTnyeckum baktopam cpeabl SHAEMUYHBIX
6alikanbCKUX WM NaneapKTUyeckux amounos:

Ouc. ... O-p. 6uon. Hayk. TIY, Tomck, 384c.

Tumodees M. A., Kupuuenko K. A., beaynmHa . C.
(2006) CpaBHUTeNbHan oueHKa ocobeHHoOCTel
aHaspobHoro metabonmama y 6GaMKanbCKUX

Eulimnogammarus

aMCbVII'IOLI, verrucosus

(Gerstf.), E. cyaneus (Dyb.) "
naneapktTuyeckoro Gammarus lacustris Sars,
Cubupckuli aKkonoauvyeckuli wypHan, 6, 733—

739.

TumowknH O. A, MNposus B. U., CutHukosa T. f.
(2009) AHHOTMpOBaHHbIM CMNMCOK  dayHbl
o3epa baikan n ero BogocbopHoro 6acceiHa.

B 2 7. HoBocnbupck: Hayka, 1083 c.

Xoyauka . Comepo [Ox. (1977) Crpaterus

buoxmmmyeckoit agantauum. M.: Mup, 398c.

Xoyauka . Comepo . (1988) BuoxmmumuyecKas

aganTtauyma. M.: Mup, 568c.

JOURNAL OF STRESS PHYSIOLOGY & BIOCHEMISTRY Vol. 8 No. 4 2012



