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POJIb TUPO3UHKHUHA3 U TUPO3UHPOCPATA3 B IENCTBUA
OKHUCJIEHHOTIO IIYTATUOHA U IPEITAPATA TIYTOKCUM
HA BHYTPUKJIIETOYHYI0O KOHIEHTPAILIMIO Ca** B MAKPO®ATAX
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OIHOH N3 OCHOBHLIX OKHCIIUTENLHO-BOCCTAHOBH-
TEALHBIX CIICTEM B KIICTKAX SIBJASIETCST CHCTEMA LAY Ta-
TuoH/oxkucneHubii rmyratnon (GSH/GSSG). Panee
mHayu 06110 noxkasaHo, 4to GSSG u ero curTeTHYE-
CKUIT aHanor npenapat rayTokcuM® (DAPMA-
BAM., MockBa) yBENHUHMBAIOT BHYTPHKIIETOUHYIO
kouuenTpaunio Ca**. [Ca>*], Bbi3blBas MOOHIN3A-
uno Ca** 13 Tancliraprii-1yBCTBUTE AbHBIX Ca**-ne-
M0 B MEPHTOHCANBHBIX Makpogarax kpeico! [1]. B To
KE BPEMST MEXAHM3MBL, OMOCPEAYIOLIFE PEryasiTop-
noc aciictsue GSSG u Tayroxkenma na [Ca®*),, ocra-
FOTCS HCSICHBIMU,

Ha xnerkax amuacpMOUHONR KapUMHOMBI HEI0-
Beka auninn A431 ycranosneno, 4ro GSSG u ray-
TOKCHM BbI3bIBAIOT TPAHCAKTUBALMIO PCUENTOPA
SMIACPMANLHOTO (pakToOpa POCTa 1 AKTHBALHIO Cro
COOCTBCHHON THPO3HHKHHA3HOM aKTHBHOCTH [2, 3].
B nepuToHCcanLHbIX Makpodarax TakiKe AACHTH(H-
HHPOBAHLI PEUCATOPLI ¢ COOCTBCHHOIM THPO3HHKI-
HA3101 AKTHBHOCTLIO [4]. D T1 peuenTOpHLIC THPO-
SHHKIHA3bE, COREPMHALIME B IKCTPAKICTOUHBLIX A0-
MCHAX YUACTKH, OOTATBIC LUCTEIHOM, TAKXKE MOTYT
apnsivbest MutcHsaMu aas GSSG i rnytoxenma, Kpo-
MC TOrO, W3BCCTHO, UTO OKHCIHTENbHLIH CTpEce H
ymenpiueHite  cootHowerdnd  GSH/GSSG  BHyTpu
KICTKI BLI3BIBAIOT H3MCHCHIIC aKTHBHOCTH PEAOKC-
UYBCTBHTE/ LHBIX (DEPMEHTOB, B IEPBYEO OUEPCb TH-
PO3IHKIHA3 11 THpO3uH(pocaTas [, 6], uTo NpuBoO-
AHT K YBCAMUEHHIO (POCHOPHIHPOBAHLSL OENKOB MO
THPO3IHY.

TLtst BBISIBIICHMST BO3MOXHOT po. 1t chocchopuaipo-
BaHIs 10 THPO3UHY B acicTBiH GSSG u rnyToKcHMa
Ha |Ca*], B IepHTOHCANBHBIX MaKPpOPArax KpbIChI Mbl
uccrenosanu susiie Ha Ca**-0TBeT, HHAYHMPYEMbIH
GSSG 1t rnyTOKCHMOM, ABYX CTPYKTYPHO Pa3sIid-
HBIX HHIUOHTOPOB THPO3MHKHIIA3 — TCHHCTEHHA |
svetua-2,5-pirngpokcuunnaamata (ML), a Takeke
uHrHdnTopa THposuHGoOcdaTas oprosBaHagara Na.
IToapodno npoucaypa KyIbTHBHPOBAHUA Makpoda-

Canwni-TTemepOyp2cKuit 20Cy 0apCINGeHH bLL
VHULGEpCinen

rOB M ABTOMATH3HPOBAHHAS YCTAHOBKA AJIst IT3MEPE-
nia [Ca**]; ¢ ncnonb3oBaHuEeNM (PIYOPCCUEHTHOrO
soHfa Fura-2AM onucalel panee [7]. DKcnepuacH-
Tbl MPOBOJMIM TPH KOMHATHOIT Temneparype 20—
22°C Ha 2-3 cyT KyABTHBHPOBaHMS KJIeTOK, Ha pu-
CYHKaX [MpPEACTABACHbl PC3YJALTATEI, MOJYUCHHLIC
RIS Ty TOKCHMA, AHANOTHUHBIC JAHHBIE MOJYUYCHbI
npu wcnonbizosarun GSSG (100 mMxr/an).

[Toxa3zaro, yTO HHKyDauHs MakKpodaron B TCUC-
Hue 20 MpH ¢ 100 MKD/MJI TAYTOKCHMA CYLIECTBEHHO
mosbiwaeT [Ca’*];, 9To OTpawkactT MOOUIH3ALMIO
Ca** u3 aytpukaeToubix Ca**-gero. JobasneHnc B
HapysxkHy1o cpeny 2 MM Ca** BoissizacT Bxon Ca*,
OOYCTOBICHHBIA,  MO-BHAUMOMY,  OIYCTOLLICHHCM!
Ca**-geno (puc. la). Jobasnenue 100 MKM renn-
crerina (prc. la) oy 25 mxM M TL (He nokasaHo) Ha
chore passusiuerocst Bxoga Ca™ NONHOCTLIO MOJAB-
asteT ysenuucHue [Ca*],. BbI3BAHHOE CIYTOKCHMOM,
1 BosspaulacT [Ca**], k SazansbHOMY ypoBHIO. Kpoye
TOro, NpeaBapHTebHASE HHKYOALHST MakpOd aros ¢
100 MM reHucTeiina B TCUCHHE 7 MHH 10 BBCACHMSI
100 MKI/MI TIYTOKCHMA MPAKTHHECKI TOJHOCTHIO
nopasnsieT ysenuuennce [Ca’*),. BbI3BIBACMOC T[AY-
TOKCHMOM, # rofasmsiet Bxon Ca* (puc. [6). Muru-
OupoBaHHE BXONA Ca>*. BbI3bIBAEMOTO [JTYTOKCHMOM,
npu geAcTBMn reaucreina unm MJILL cornacyercst ¢
MOMYUCHHLIMEI HAaMM PAaHCE NaHHbBIMM O TOM, UTO IC-
uncrein 1 ML nogasasior sxon Ca?*, HHAYWHpPYC-
MBI ATE, YTd, rancurapruHON M LHKITONbLS 30HI-
KOBOH KIICNOTOH B MCPHTOHEANBHbIX MaKpOharax
Kpblicbl [7].

OO0wHit yposeHs (HOCPOpHIUPOBIHHST OCIKOB T10
THPO3MHY B KJIETKE KOHTPOMIPYETCS MPOTHBOMO-
JIOXKHbBIM ACHCTBHEM THPO3ZHIKHHAZ H THPO3IH(OC-
daras. YBenuueHHe YpoOBHS (POCHOPHITIPOBAHS
MOKCT OBbITb BBI3BAHO MOBbILUICHHCM 2K THBHOCTH TII-
PO3HHKHHAS HIH YMCHBLUCHHCM AKTHBHOCTH THPO-
3uHpocdpaTas |8, 9].

It BBISIBICHIST BOZMOXHOH POt THPO31IH(DOC-
charas B yBennucHuu [Ca®*]; mop peficrsient GSSG
170 TTYTOKCHMA Mbl MCHOJTB30BANH MHIHONTOD TH-
posiHpocdaTas opropananat Na, H3MCHsowu 5a-
JAHC MEX[IY aKTHBHOCTLIO THPO3HHKIHAZ 11 THPO-
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snHbocdaras. [Tokaszauno, uto godasncHue 50 MXM
oproBanagata Na 3a 2 Mus no BBefeHust 100 Mxr/mn
INIlYyTOKCHMA BbI3bIBACT HEKOTOPOE YCHUJICHHE Bbl-
3BAHHOTO rayTokcinom Ca’*-0Tpera, CBA3aHHOTO C
modunmsaupei Ca*t u3 geno., a TakxKe NOCNEeNyoLe-
ro sxoga Ca®* 13 HapyXHOI cpepbl (puc. 18). Jlodan-
JACHHC TeHucTeliHa Ha (oHe pa3BHBLUCIOCS BXOHAA
Ca’* npusoguT K BosspawcHuio [Ca’*], Kk 6azanbHO-
My ypoBHIO. Taknm 00pa3oM. NMpCABapHTCAbLHAS 00-
paCoTKa KACTOK OPTOBAHAAATOM Na YCHJIMBAET HH-
AyUHpoBaHHBIT rayTokcuMom Bxoa Ca**, Hno He
NpesoTBpaLiacT NOCACAYIOWEE HHIHOHPOBAHHE BXO-
na Ca®* reHucTeiiHoM. DTO COrnacyeTcs C nojayyeH-
HBIMI HAMH PAHEC JAHHBIMH O TOM, YI'TO NMPEALIHKY-
dagist KJACTOK € opToBaHagaToM Na yCHIMBAET
ATd-unnyunposannbiil sxoa Ca®*, HO He NPeAoT-
BPALLACT NOCICAYIOLEE HHrHOUpOoBaHie Bxoaa Ca®*
reuucreitnon | 7], Yeuncuue sxopa Ca’t oprosanana-
TOM Na NOATBEPXKAAECT BAXKHOCTb AKTHBALHH THPO-
3NHKHHA3 A8l cThMyasiguu Bxona Ca’,

Ha puc. Ir nokaszano COBMECTHOC ICHCTBHE [CHHU-
crefina i oprosanagata Na pa yscauuenue [Ca**l,
BbI3BIBACMOE TNYTOKCHMOM. KneTKH HHKyOUpOBanu
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¢ 50 MmxM oproBananara Na u [00 MkM rcHicTelHa,
MOCNe Yero Ha kaeTki BosgencTsosand 100 MKr/a
[YyTOKCHMA 1 uepe3 160 MUH BBOJAMIM B HAPYXKHYIO
cpeny 2 MM Ca?*. HaGmionaeTest MOfaBaCHHC 00eHX
(pas Ca**-oTseTa, BbI3LIBAEMOTO TyTOKCcHMOM. Ta-
KUM 00pa3oM, opToBaHagaT Na HC NPEeROoTBPALLACT
HHrHOMpOBaHHE BXOAA Ca** reHHCTCHHOM 1 B TOM
cnyyae, Korga oda 61okaTopa fo0ABASIIOTCS JO NPH-
JIOKCHUS TIYTOKCHMA.

MOSKHO MPEANOTONKHTL, 4TO CTHMYISLUHS BXOHQ
Ca* mon peitcreiem GSSG mnu ryToKcHaa o0y-
CNOBMEHA aKTUBALMCH THPO3HHKIHAS, MOBLILICHHCM
bocopunrposanus 1o TupozuHy Ca*’-kawama B8
MNAa3MaTHUECKOM MEMOPAHC HITH CBSI3AHHOTO C KaHa-
JIOM PEryASTOPHOTO OcKa. BO3NOXKHO Takxke, UTO
BbIzbiBacMad tNYTOKCHMOM unr GSSG vModunu3auns
Ca*' u3 peno csaszana ¢ GochHopunpoOBAHHEM MO Ti-
PO3MHY 1 akTiBauMei kanaina Ca**-Bbibpoca peuern-
Topa uHo3uTon-1,4.5-Tpucdoccdara B nMcMOpaHe 3H-
AOMAA3MATHICCKOrO peTHKynyma [10].

MIWEHSIMY  [UIST  KOBAJICHTHOI  MORMDHKALIFIH
GSSG 1y rayTOKCHMONM MOTYT ObITh CAMM THPO3HH-
(hocdhaTasbl, cogepIKaLLie B KATANIITHUECKOM JOME-
Toz 417
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PO/TbE TUPO3NHKWHAZ M TUPO3HNHPOCPHATA3 3

He (PYHKUMOHATBHO BAAKHbLII OCTATOK UMCTEHHA, KO-
TOpBIH QOMKEH OblTb B BOCCTAHOBJIEHHOM COCTOSA-
HHH [UISE OCYLLCCTBIEHNS (POC(PaTa3HON aKTHBHOCTH
(8. I'L].

Takiy 006pasoM, HAMH BIIEPBbIC MOKA3AHO yUa-
CTHC THPO3MHKMHASZ M THPO3HHGOCKATA3 B yBLIIHUC-
rui [Ca**],, sbiabiBaenor GSSG WK LAYTOKCHMOM, B
NCPHTOHCANBHBIX MaKpocharax KpbiChl, Y uMThIBas,
uTo reHucTeitH ¥ ML O10KHPYIOT LUMPOKMIT CrekTp
THPO3IMHKHMHAZ, MOXKHO NPEHITONTOXKHTh, UTO B PCTYJIIS-
TOpHOM ;1ciicTBHE TiyTokcuma win GSSG wa [Ca?t);
MOIYT YUaCTBOBATH KAK PEUENTOPHbIE, TAK U LHTO-
MIa3MATHICCKHE THPO3MHKHHAZbL.
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