
J(OKJIAJIbl AK.AJl.£MI1J1 HAYK, 2()M, 1110M 42R, N ! 2, C 2 72--274 

<DI13HOJIOnUI 

vu« 576]2/]6 

POJIb KJIIOqEBbIX cI>EPMEHTOB <1>OC<l>OMH03I1TIUUIOrO nvrn 
flEPEllAqM CMrHAJIA B J(EHCTBMM OKMCJIEHHOrO rJIYTATMOHA 

11 flPEITAPATA fJIYTOKCMM HA BHYIPMKJIETOqHYIO 
KOHJJEHTPAl~MIOCaZ+ B MAKPO<l>AIAX 

© 2009 r. 3 . H. KpYTeUKaH , O. E. JIe6eJlCB, J1. C. KYPI1JIOBa, 
B. r. AJlTOJlOB, aK aLleMHK A. ,U. H03upa4eB 

nOCTymu1O Oil. 12.200X r. 

B Ha CT0 51wee BpeM51 3Ha 4 1·1TcnbHO n013bIC l1nC51 I1H ­

Tc p ec K CPY H K U l10 HI1 poBaH I11O OK I1CJI I1TeJIbHO - BOCCTa­

HOBI1 Ten b HblX CI1CTeM KfleTOK 11 Bn l151 H 11 10 OK I1Cn I1Te ­

,~ e M 11 BOCCTa HOBI1Tenei:f Ha p a 3JII1'lH bi e KflCTO'-lHbIC 

npoueccsi B HopMe 11 n pn nar ono ra n . TaK, ¢apMaKO­

IIOrl14eCKI1 M aaano r OKI1 Cn eHHOro rriyrarno ua 
(GSS G ) npenapar r nyroKCI1M ® ("et>APMA-BAM " , 

Mocxna) paccvarpa nae'rcn K3K I1MM YH OMo Llyn51T Op 

W l1p OK Or O cnexrpa Llc ilcT BI1 51 , KOTOpbl M cTI1 Myn l1pyeT 

n p OUCCCbl KpOBeT BOp eHI1 51 , 3KTI1B I1pyeT CI1CTeMbl dia ­
rOUl1T0 3a, B TOM 411cn e 13 ycnonn nx I1MM YH OLlCcj)I1UI1T­

HblX COCTOH H VlM , cnocoocreyer cj:lYHK I.U10H anbH o M 

neec noc06HOCTI1 TKaHC BbIX M a K p ocj:laro B [I] . B TO)Ke 

BpCM H M e XaHI1 3M bl , o noc peny roume LIe MCT Bl1e 

GSS G 11 rn yr o xc uva na Kfl e T KI1, Ll O CI1X nop npaKTI1­

yeCKVI He 113Y'IeH bI. 

Pauee Ha M VI 6bIJIO nO Ka 3aH O, 41'0 GSSG 11 rrry­
TOKCI1M YBen l1 '-l I1Ba IOT BH YTpl1 KJl eTOYH YIO KO H ueH­

rpau jno Ca?" , [ C a ! +];, B bl3b lBa51 M0611nl1 3aUl1 10 C a ! + 

113 Ta n CI1raprn H LlYBCT BVlTen b H blX Ca 2+ -neno 11 n o ­

cn eLIYIOWI1H BXOLI Ca 2+ B n e pu r o n ean s -u. ie M a Kpo­

cj:larl1 xpuc u [ 2 - 4] , Kpo rae ro ro. C I1cnonb30 BaHI1 eM 

nsyx c Tp y KTY p H O pa3n Vl4 Hbi x I1HrVl 611TopOB T I1PO ­

3I1HKI1 H<l3 (rCHI1 CTe i1H, MeTVln-2,5-nVlrI1LlPOKCI1UI1H­

HaMal') 11 11 HrVl6V1To p a TVlp0 3V1 Hcj:loccj:laTa 3 op r osana ­
nar a Na Ha MI1 snep au e B bl 51 Bn e H O y ' 13CT Vle T l1p03 V1H ­

KI1Ha3 11 TI1P0 3I1Hq) OCcj:lClTa 3 13 Lle i1cTI3I1I1 GS S G 11 

rnyro xcuva Ha [ C a 2+]; B M a K p o cj:larax [3-5] . lIoriy­
YCH Hbl e LIa H H bl C n 0 3 BOn51IOT n p eLlnOnOA<I1T b Y4 a CT I1C 

KaK pe uerr ro p ut. rx, TaK 11 Ul1 TOn n a 3MClTI1'J e CKI1X TI1 ­

P0 311HKI1H a3 B C l1r HCVlb HO M xacxane, 3a nyc Ka e M o M 

GSS G 11 r n yTo Kc 11 M OM . K p OM e r oro . C I1Cn OJl b30Ba ­

Hl1eM JlB yX CTpyKTy pHO pa3n l1YHblX I1H fl1 6wropOB 

cP0ccj)aT l1nVlnVlH 0 3V1 To nKVlHa3 Be pTM3HHI1H a 11 c o ­

CnI1 HeHI151 LY294 0 0 2 H aM I1 s nepasie n OK3 3a HO y-ra­
CTl1e epo c ¢aT I1LIVlII I1HOJVlTOJI - 3 - 11 rpoc rparanun 11 HO ­

3 V1TOn-4-K I1H a 3 B I Le i1c T B I1I1 G S SG 11 rnyr o xcuva ua 
[Ca 2+], B MaKpocj)ara x KpblC bl [6] . 

COHKIJ/ - Hcmeptiypecicuu ? ocy o a pclI16 eJlHbl u .\ 'Hueepcurnem 

B n Cpl1 TOH e CVlbH bl X M a KpocP a r ax I1neHT l1ql l1ul1 ­

posan s: pe u e rrro p s i C c0 6 CT BeHHoi1 TI1 P03 I1H K I1­

Ha3H OM aKTI1BHOC Th IO, conepxca urae B 3 KCTp a KJIe ­

T0 4 HbiX no ve -rax YLlaCTK I1 oorarue U I1CTel1 HOM [7J, 
xoropsie MoryT HBn51TbC51 MI1 W eH 51M I1 nJUJ GSSG 11 

rrryroxcn xra. AKTVl Ba UI151 3TI1 X pe ue rrr op usrx T I1PO­

3 V1 H K J1Ha3 MG:>KeT n pa s o zurn. B ne ricr ane 6 em OI , co ­

nepx aunre S H 2-LlOM CHbI, T3 KI1 C Ka K cpocdiorr nna aa 
Cy, UI1TOnnaJMaTI1LleCKl1e TI1 P0 311HKI1H a 3 bl ce v en ­
CTBa src 11 cj:loc cPaT Vln J1nVlH03I1TOJI-3-KI1 H33a , 11 sarryc­
kan, CV1 r HCVlbHble «ac kan s i. HCl n pl1MCp ct.>OCcj.J0I1H0311­

T I1 LlH bl~ rtyrs nepen a-rn CVlrHCVl a [7, 8]. 113 Bec THO, LITO 

Ba)KHei1W l1e KOMn OH eHTbl cj:lOC ( P0I1H 03I1T I1 Ll HO ~ CH ­

CTe Mbl rpoc dio n u naaa C 11 n p OTeV1HK I1H 3 3a C I1M e lOT 

BblCOKYIO p en OKC -YYBCT BI1TeJ1bHOCT b 11 I1X aKT VlB­

HOCTb Mo nynl1 pyerc n OKVlcnH 1011111 M 11 11 BOCCTa Ha B­

Jrl1B3 JOWI1 MI1 areH T3 MI1 [9, 10] . B CBil 3 11 C 3 TH M npe n ­
CTaBn51JlOCb uenecooopaau bl 1\1 I1CCJICn OBaT b raxxe 
B03 MO >K HyIO porn. Kfl IO '-leBhIX ¢ep Me HTO B rpoc cpo­
I1H03 11 TI1IlH OrO n YTI1 ne pena-r a CI1r Han3 q)Oc cj:lon H ­

nass: C 11 npOTel1H K I1Ha3bJ C 13 pe ryn srropao v ne a ­

CT BV1 11 GSS G 11 rriyro xc u wa H3 IC32+ ], 13 MaKpoqJ8 r ax . 

Jl.n51 Bb l HBne H I15J YLlaCH1H rpocrpon un a 3bl C B neM­

CT BVlI1 GSSG 11 rnyroxc u va Ha rCa!+], B nep n r o u e­

CVlbHbfX M 3 K p OcParax xpsrc s: Mbr 11CcnenOBCVlI1 BJlI151 ­

HVle I1H r Vl611Topa ¢oc cj:lo n l1n33bl C HeOM I1U I1Ha [11 1 

Ha Ca2+ -oTBeT, Bbl 3blBaeMbiM GSSG I1nl1 rJIyTOKC H­

MO M. LI.n 51 I1CCnCnOl3a H I15J pen n n p OTel1l-1 KI1 H,lJ bl C f3 

n e MCTB l111 G S S G 11 rny r o xcu M 3 11 cnon b30BaHbl erie­
UVlcPVlLlCCK l1e VlHrVl 611Topbl npOTe l1HKI1Ha3 bl C - CO­

eJlI1 HC I I Vle 11 - 7 [12] VI KCVlb cPOCT VlH C [ 13 ] . ll on pofiao 
np ouenypa KYJl bT I1B l1po na HI151 Ma K p ocParo B 11 aBTO­

M aTI1 311 p OB3HHa H YCTa H Of3Ka I1JHI pel ' ~l CTP 3 UI1I1 

[ Ca2+ L C I1Cn OJl b 30Ba H I1e M rpny opecue-rra o ro 30 Hn a 

Fura-2AM o n uca uu pa uee 114[ . 3KCn ep l-1 MeHTbl 

npOBOl\VlJl I1 npu KOM H 3THO H Te~1n ep aType 2 0 - 22°C 

Ha 2-3 CYT KYJlbT l1l3l1p onil HI1 H KJleTO K. Ha P I1CYH K<lX 

npencraanen s: peayrn. rar i.t, nony-reuuue & 'l il r.n vr o x­
Cl1 fvl a (100 MKr/Mn) A HilnOrl1'lH bl e n a H H ble 6 bln l1 no­

JlYLle H bl rr p n I1CnOJl b30 BaHI111 G S S G (100 M Kr/ Mn ) . 

rl OK3 33 HO, 4TO 11 11 Ky 6 aul1 51 M3 Kp ocP aro B B re -te ­

H Vle 2 0 MI1H C 10 0 MK I/ M Jl InYToK cl1 Ma Bbl3 bl B3ncy­
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Pu c. 1. Bm1HHHe HeOMH UHua , coenHHeHHS! H- 7 H KaJlb<po cTHu a C Ha 3t\J<\JeKT rnyr o xc a Ma Hil ICa2+ I; Il nepur ox eam.au x 
MilKpo¢ aril x. Kaxnan pe rucr pauan nony-re u a nnn rpynn si HJ 40-50 KJleTOK 11npencraanner co6oH Tl1 nH'lHbl~i B8pH8 HT nna 
3- ·7 )KC nCpI1MCIITo n. a- r - CM . n TCKCTC. 

iuecrse u uoe nOBblWeHJ.1 e [ C a ' +L , orpaxaio uiee MO­

6I1 JH13au J.1 1O Ca 2+ 113 BH YTpJ.1 Kfl eT O'-lH bIX C a 2+- 11e n o . 

Llo 6 ,wn eH J.1 e 13 Hapy)l(H y lO cpeny 2 M M Ca 2+ J.1HllYUJ.1­

Ca2+,pyer BXOll 06YCJ10BJ1eHH bl ~ , n O-BHllJ.1MOMy, 

onycro urenuev Ca2+ -neno ( p uc . l a ) . Ilpenaapn­
TeJ1bHaH I1HKy6auJ.1H KJ1eTOK C 50 MKM HeOMHUHHa B 

r exenne 10 MJ.1H no BBelleHI1 H 100 MKr/ MJ1 rnyroxcn­

Mil npa KTM'-IeCKVI nOJ1HOCT blO npen ornp auraer nonsr­
ui ea ae [ C a2+L M s xon C a 2+ , I:lbl3 bll:lae Mb le rnyToKCI1­

MOM ( p uc . 16 ) . Flpenaapn r em.u as MH Ky 6 aul1H Ma K­

podia ros c iaO MKM COell l1He H I1H H-7 B Te LJe H l1e 

10 MI1H no BBelleHI1H 100 M Kr / MJ1 rn YTOKCI1Ma Ta lOKe 

npaaonur K npil KTI1LJ eCKI1 nonno sry nOlla BJ1 e H I1IO 

YI3eJH1'-1e H I151 I C a2+L, nsrasmaejaoro rn yTo KCI1MOM, 11 

npenorapaui aer BXOll Ca2+ 11 3 Hapy )l( HoH c pezu-: (PI1C. 

I B). Cxon ru.re pe3YJ1bTaTbI rIOJ1YLJ eHbI C I1Cn0J1 b30Ba­

9 noxnxnu A KA,[l EM VlVI HAYK TOM 428 N~ 2 2009 

Hl1e M n p y ro ro 11 Hrl16l1TO p a rIpOTe11HJ(}1Ha3bI C xans­

epOCTI1H a C B KOHueHTp al\1111 I M KM ( PI1C. I r ) . 

T aKI1M 06pa30 M , HaMI1 anepa sie n OKa3aH O yxa­
CTl1e KflIO'-I eB bIX epepMeHTOB epOC ep0I1H03I1TI111HOr O 

rIyTI1 n epena-ui c n r nana epoceponHna3bI C 11 n pore­

I1HKI1 Ha3bI C 'B p eryJ1HTOpHOM lleHCTBl111 GSSG 11 

rnYTOKCI1Ma a a [ C a2+); B neparouean su u x MaKpocj:la ­

ra x KP bl CbL 

H a OCHOBaH l111 p ea yn bTaT08 , n o n yseuaux B Ha ­

CTOH we~ p a fi ore 11 panee [2-6J , MO)l(H O npenncrio­

)I(HTb, LITO GSSG 11 rJ1YTOKCI1M Tp aH CaKTJ.1Bl1pYIOT 

peuerrr op si C Co6CrB eH H OH TI1P0 3MH KI1H a 3H O ~ ax­

TI1BH OCTbIO M 3anYCKalOT KOMnJ1eKCHbl ~ cu ruans­

HbIH xa c x an , BKJ110LJalOwI1H TI1P0311 HKI1H a3bI , TI1PO­

311 Hcj:loccj:laTa3bl , cj:l ocepaTI111I1J1I1H0 3I1TOn KI1H a3bI , a 

raioxe saxue a unre epepMeHTbI cj:lOC<j:J0 I1H03I1TI111HO ~ 
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CYlCTeMbl cpocrponnrraay C YI npOTel1HKI1Ha3Y C, YTO 
npI1BO)J.I1T K YBeJlWleHl110 [Ca2+Jj B MaKpOcj:Jarax. 
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