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Jlocaidxcerno 3anexcnicms weuoKocmi OUXaHHs nepmeadinizoeanux AuUHAPHUX NAHKPeauumise wypie
810 KoHuenmpayii y cepedosuuii cyocmpamie okucienns i 8id emicmy 3a piznux [Ca®*] — 10-5—10-° M. Ilan-
Kpeayumu nepmeabinizyeanu Oueimoninom y pospaxyHky 50 mke na 1 man. xaimuu. Ileudxicmo duxanus
BU3HAYANU NOAAPOSPAPIYHUM MemodoM i3 suKopucmanHam esekmpoda Kiapka 3a okucienns cykyumamy, a
makodc nipyeamy uu eaymamamy 6 npucymuocmi maramy. Ilapamempu pisnanusa Mixaesica—Menmen po3spa-
xosysaau memodom Kopriui-boydena abo 3 suxopucmanuam koopdurnam Ioi—logpemi, a napamempu piensanns
Xinna — koopounam {v; v/[S]'). YV docaioncysanomy dianazoni [Ca’’] kinemuuna 3asexncHicms OUXAHHA 3a
OKUCNAeHHA nipysamy onucyemocs pienanuam Mixaesica—Menmen, a 3a OKUCAeHHS CYKYUHAMY YU 2Ayma-
mamy — pisHsanuam Xinna 3 h = 1,11—1,43 ma 0,50—0,85 6ionosiono. Yasna koncmanma nanieaxmueauii
duxanns (K, ;) He 3a3nasara icmomnux 3min y docaioxcysanomy Odianasoni [Ca’"] i cmanosura 3a 107 M
Ca** ona cykyunamy 0,90 £ 0,06 mM, nipyeamy — 0,096 = 0,007 mM, eaymamamy — 0,34 £ 0,03 uM.
Makcumanvra weudkicmo duxanna V., 3a okucaenns nipyeamy 3pocaa 6id 0,077 £ 0,002 do 0,119 + 0,002
i 0,140 £ 0,002 wmonv O, /(c-man. Kaimun) eénacaioox nidsuwenna [Ca’*] eid 107 do 5107 wu 106 M
6ionogiono. Ca** icmomno ne enaueae na V, _3a okucienns cykuyunamy wu eaymamamy. Omoice, nioguujenis
[Ca?* | cmumynioe duxanns MimoxoHOpill AUUHAPHUX NAHKPeayumie in situ 3a OKUCAeHHS eK302eHH020 nipysamy
(ouesudno enacaidok axmueayii nipyeamoeeiopoeenasu), aie He CYKUUHAMY U 2AYMAMAMY.

Knawuoei caoea: auunapui nankpeayumu, mimoxonopii in situ, duxanus, Ca’*, nipyeam, cykuunam, eay-
mamam, Kinemuka, piensanus Xiinra, pienauus Mixaeaica—Menmen.

OCJIiAKEHH I B3a€EMO3B’SI3KiB MiX MU MiTOXOHpiaJbHOro Matpukcy. Kpim Toro,

BHYTPillHbOKJIITUHHUMU CUTHAJbHU-

MU Ta METaO0OJiYHUMU LUISIXaMU € aK-
yaJIbHOIO Mpo0JieMoro cydacHol (iziosorii. Taxi
B3a€EMOJIi1 BUSIBJIEHO MiX CHUCTEMOIO CHUTHAJIbHOL
TpaHcoykmii 3a ydactio Ca?" Ta mpolecamu
MITOXOHpiaJbHOrO AMXaHHSI 1 OKMCHOro oc-
(hopusroBaHHS.

IIle B paHHiIX KiHETMYHUX IOCJIiIXKEHHSIX
i3 BUKOPUCTAHHSIM EH3MMHUX €KCTpakTiB abo
i30JIbOBAHUX MITOXOHJIPili Pi3HUX TKAHWH JOBEIe-
HO HasBHIiCTb peryinsiii Ca*" KITIOYOBUX JETiapo-
reHa3 uukiay KpebOca: mnipyBataerigporeHasu
[1—4], i3oLMTpaTaerigporeHasn [4—6] i
a-KeTorjayTaparaeriaporetasu [2, 4, 6, 7].

Oxpemoio po0JIeMOIO € Te, i (e}
3aKOHOMIipHOCTI 3aJIEXKHOCTI aKTUBHOCTI
i3ompoBaHMX eH3UMiB Bim [Ca’’| He 3aBXIU
aJleKBaTHO TIEPEHOCUTH Ha IiJIicCHI KjaiTuHU. | B
Mepily 4epry Tomy, 110 e(eKTUBHICTb Perysiii
karioHamu Ca mipyBaTaeriaporeHasu (a00 iHIIMX
€H3UMIiB MITOXOHIpPill) Yy KJiTMHAX BU3HAYAETHCS
BJIACTUBOCTAMM  1IUTO30bHMX Ca’'-cuTHaliB,
iIHTEHCHBHICTIO  TpaHcmopTyBanHg  Ca’>* B
miToxoHmpii Ta Ca’"-OydpepHUMH BIACTUBOCTS-
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aKTHUBallisl IIEBHOTO €H3MMY MeTa0OJiuHOI CH-
CTEMUM HE 3aBXIW BHUSIBISIETHCI y 3pOCTaHHI
MeTabOoJIiYHOro TMOTOKY [8].

3 iH1IOro 0OKY, TOCIIiIXKEHHS Ha KJIITUHHOMY
PiBHi 4acTO € HeNpsSIMUM, a iHTepHpeTalisi ofaep-
>)KaHUX JAHUX YCKJIAIHIOETHCS B3AEMOMISIMU MixX
BEJIMKOIO KIiJIbKICTIO KJITUMHHUX TmipouneciB. [lo-
Mpy Te, TaKi JOCHIIXEHHSI € alAeKBaTHILIMMM,
OCKIJIbKM aloTh 3MOTy criocrepiraTu
B3a€EMO3B’I3KM MiX KJIITUHHUM CUTHATIOBAHHSIM
i MeTabo0J1i3MOM B yMOBax, MaKCUMaJbHO HabJu-
>KEHUX 10 (PizioSoriyHux.

Ha xuiTuHHOMY piBHI  BUSIBJEHO, 110
HMTO307bHI Ca’ -curHajgd MOXYTb BIJIMBa-
TM Ha MITOXOHIpiaJbHI IIPOLECH TEIaTOLUTIB
[9], kumitTun ninii Hela [10], aumHapHuX KJIiTUH
npuByILIHUX 3aji03 [11], tnageHbkux M’s13iB [12],
CEKPETOPHMX KJITMH CIMHHMUX 3aJI03 JUYMHKU
n3BiHLA [13] Touo.

3a n1ii aroHicTiB XOJiHOpELIeNTOPiB B allMHAP-
HMX KJIITUHAX ITiJ1IITYHKOBOI 3aJI031 BUBIJIBHEHHST
Ca’" i3 ;meno CympoBOIXKYEThCS HMOro TPaHCIIOP-
TyBaHHSIM Yy MiTtoxoHapii [14]. ITlapanenbHo 3
UM aKTUBAalisg XOJIIHOPELEINTOPiB CIPUYNHSIE
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iHTeHcU(iKallilo KIITUHHOrO auxaHHs [15, 16],
KOpPOTKOYACHE 3HMXKEHHSI MIiTOXOHApPiaJabHOIO
MeMOpaHHOro IoreHuiany [17], NDigBUILIEHHS
piBHiB NADH [14] i ATP [18]. I xoua ui 3MiHM
3a3BMYail MOB’SI3YIOTh 3 aKTHUBAlli€l0 KaTioHaMU
Ca MiToXoHApialbHUX AeTiAporeHas, IIpsMi
HiATBEPIXEHHS L€l TimoTe3u MJIsI alMHapHUX
HaHKpealuTiB AOCi BiACyTHI.

HewogaBHO MU OOIpyHTYBaaM OOLIJIBLHICTD
BUKOPUCTAHHSI IlepMeadili3oBaHUX allMHApHUX
HaHKpPEealMTiB I AOCIIAXKEHHS AUXAaHHS IXHiX
MITOXOHIpiil in situ [19]. Mu Tmipumyckaemo, 110
MHpPOBENCHHSI KiHETMYHOrO aHajdi3y 3aJeXHOCTi
IUXaHHS MITOXOHIPiN in Sifu Big KOHLEHTpaLil
cyOCcTpaTiB JacThb 3MOrY aleKBaTHIillle OLIHUTHU
poib Ca’" B perynsuii MiTOXOHApiaJbHOTO OKUC-
JICHHS allMHApHMX MNaHKpealuuTiB. AmdXe, IO-
mnepile, HeBigoMO, SIKi KOHIEHTpallil cyOcTpariB
ICHYIOTb Y KJITHHi 3a pi3HMX pPIBHOBa*KHMX Ta
HEpIiBHOBaXKHMX CTaHiB CUCTEMU OKUCHOIro ¢oc-
dopumoBanHs. [lo-apyre, KiHETUUHI MapamMeTpu
JaI0Th 3MOI'y 3pOOUTH JIOCTaTHBO BipHiI BUCHOBKU
1IOA0 MeXaHi3MiB peryisauii uiei cucrtemu. I, mo-
TpeTe, IUBUAKICTh AUXAHHS 3a IIUX YMOB 3aJIEXKUTh
SIK BiJl B3a€MO[ii TpbOX OCHOBHUX KOMIIOHEHTIB
OKMCHOTO (oC(pOpUIIOBAHHS: €H3UMIB LIMKIY
Kpebca, nuxanpHoro naHiora i ATP-cuHTa3m,
TakK i BiJ UMTO30JbHUX (pakTopiB, y T. 4. i Ca?*.
ToMy KiHeTMYHI mapamMeTpu IIBUAKOCTI CIIOXM-
BaHHS$ KMCHIO, BU3HAUCHI 32 Pi3HUX KOHLIEHTpalliii
cyOCTpaTiB, ONMMCYBAaTUMYTh BJIACTUBOCTI 3arajib-
HOI0o MeTabOoJIiYHOIo IOTOKY B CUCTEMi OKMCHOI'O
(ochopuoBaHHS.

HageneHe Buile oOIrpyHTYBaJIoO METY Halllol
pobOTHM — JOCIHIAMTU KiHETUYHY 3aJIexKHIiCTh
IUXaHHS  MITOXOHIPIM in  Situ  alMHAPHUX
HaHKpealMTiB BiJ KOHLEHTpalii cyoCTpaTiB LUK-
ny Kpebca 3a BniuBy Ca?*.

Marepiaau i MmeTonu

Bci MaHinynsuii i3 TBapuHaMU ITPOBOAMIU
3rigHO 3 €BPONENCHKOI KOHBEHIIIEIO TIPO 3aXUCT
XpeOETHUX TBAPWH, 11O BUKOPUCTOBYIOTHCS JIst
JOCIiAHMX Ta IHIIMX HAyKOBUX IIiJieid, Ta 3aKO-
HoM Ykpainu «IIpo 3axuct TBapuH Bil KOPCTO-
KOTO TIOBOI>KEHHSI».

Jocniny BUKOHYBAJIM Ha OiJIMX HEJiHIAHUX
mypax-camiusax Macow 200—300 r, sKux yTpu-
MyBaJli B CTalliOHapHUX YyMOBax BiBapilo 3a
MOCTiiHOI TeMmepaTypyu Ha OCHOBHOMY palliOHI.
Hexamitalilo HapKOTU30BaHUX XJIOPODOPMOM
LIypiB 3AilicHIOBaJAM B Jaboparopii i30JbOBaHO
BiJl IHIIMX TBApUH.

CycneHsilo  i30JIbOBAaHUX MaHKPEATUUHUX
allMHYCiB OEPXXYBaau 3 BUKOPUCTAHHIM KoOJja-
reHasu 3a mMoaugikoBaHUM MeTomoM Bimbsmca i
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criBaBt. [20]. [Ticina aexamitailii Ta 3HEKPOBIECHHS
TBapUMHU PO3TMHAIU YepeBHY CTiHKY. Ha criibHy
LATUNANy KUIIKY HakjJamaau Jiratypy. Hpyry
Jiratypy IIiABOAWJIM IIi TOJIKY, BBEAEHY B IO-
yaToK NpoToKu. Yepe3 Hel OMHOPa30BUM IUIPU-
LIOM B IIPOTOKY MOBiJIbHO BBOAMJIM 5 MJI 0a30BOro
MO3aKJITUHHOTO CEPENOBUILIA, 110 MICTUJIO KOJa-
reHasy (220 ox./mu). Ilicnst 3akiHueHHsT niepdy3ii
TFOJKY BMTSTrajy 3 MHPOTOKU 1 Jiratypy 3atsiary-
Baju. Bci HacTynmHi mpouenypu IIpOBOAMIM 34
BinbsamMcowm i criBaBt. [20].

KnitTuHun migpaxoByBaJii 3a JOIOMOIOIO
kamepu lopsieBa. g OOCSITHEHHSI AOCTaTHBOL
TOYHOCTI MeTomy miapaxoByBaiu MiHiMym 400
KJiTUH. g OLiHKM ILiJiCHOCTI IJja3MaTU4YHOI
MeMOpaHu KiaitTnHY ¢papOyBaiu 0,1%-uM TpuIaHo-
BUM cMHIM. KiJIbKiCTh KJIITHH i3 LiiCHUMU TLJIa3-
MaTUYHUMU MeMOpaHaMu CTaHOBMJA HE MEHIIe
95%. Ilicnst BUOiieHHsT allMHYcU 306epiragu B 6a-
30BOMY I103aKJITUHHOMY CEPEAOBUILI Y BIAKPUTIiK
KOHIYHii K00i 3i cTpyllyBaHHAM 4dacTtoToo 120
LUKJIiB/XB IIpU KiMHATHii TemnepaTypi. ¥ Kooy
MOoJAaBaJIu CBiXe MOBITPs 3-1103a 00’eMY KOJIOU, SIK
i mig yac iHKyOallii 3 KoJlareHa3o01o0.

JIas1 yMOXIUBIIEHHST NOCHIIXKEHHSI AUXaHHS
MITOXOHPii in situ 3iiICHIOBaIN IIepMeadilizallilo
nja3MaTuyHoOl MeMOpaHM alMHApPHUX KJITUH i3
BUKOPUCTAHHSIM OUTITOHIHY. [3071bOBaHi allMHY-
cu LeHTpUudyryBaau i MO3aKJIITUHHE CepedoBU-
11le 3aMiHIOBaJIM Ha OAHE i3 cepemoBuUll iHKyOallii
nepMeadili3oBaHUX ITaHKPEALUTIiB i3 pi3HUM
Bmictom Ca?*. Ilicnsg 1mboro momaBaJu AUTiTOHiH
(y pospaxyHKy 50 MKI/MJIH. KIiTUH y 1 wma
CycCIleH3ii) Ta iHKyOyBajM CyCII€H3il0 IIPOTSIroM S5
a6o 10 xB mipu 37 °C [19].

IIBUAKICTD CIOXHWBAaHHS KMCHIO BM3Haya-
JIX ToJisiporpapiyHUM METOHIOM, SIKUIT 0a3yeThCs
Ha peecTpalii eJeKTPOXiMiYHOIO BiJHOBJIEHHS
(i3MYHO PO3UYMHEHOI0 KMCHIO Ha KaTodi 3a Ha-
KJagaHHs noteHuiany 0,6—0,7 B [21]:

0, + 2H* + 2¢~ = 2H,0,,
H,O, + 2H* + 2¢~ = 2H,0.

Benuuuny nugy3HOro CTpymy peecTpyBaiu
3a JOIIOMOIOI0 YCTaHOBKM, 3i0OpaHoi Ha 0a3si
enektpona Kiapka, mnossiporpagpa YSI 5300,
HU(pPOBOro BOJbTMeTpa (Y AESIKMX BUIIaAKaX —
noteHuiomerpa KCII-4), komIr’roTepa, MarHiTHOL
MilIaJKU IJIS1 PO3MillyBaHHSI CyCIIeH3il i CKJIsTHOL
TEPMOCTAaTOBAHOI 3aKpUTOI KOMIpPKM 00’€éMOM
1,6 M. Temnieparypa iHkyOauii cranosuia 37 °C.

YV  nonsgporpadiuyHy KOMIpKy  BHOCUJIU
CYCIIeH3il0 00pO0JIeHUX AUTITOHIHOM IaHKpea-
TUYHUX auuHyciB (mpuOnusHo 1—1,6 MiH.
KJIITUH) Ta pEECTPyBajM IIBUIKICTb CIOXWBaH-
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Hs KUCHIO. JIMXaHHSI, CTUMYJbOBaHE CYKIIMHAa-
toM (0,1—-10 MM), nmocnmimxkyBaau 3a HasIBHOCTI
poreHony (10 MxM), a mipyBatom (0,05—5 MM)
abo rmyramarom (0,05—5 MM) — 3a HasgBHOCTI
majnary (I mMM) abo 6e3 Hboro. CybcTpaTu HO-
JaBajd B KOMIpKY Y 3pOCTal0OUMX KOHLEHTpallisIX.
Ha BinMiHy Big gociiiaiB Ha MiTOXOHAPISIX in vitro
[21], Y1 MITOXOHIISIX in Sifu IHIIUX TKAHUH (CKe-
JeTHUX M’a3iB [22, 23], meuinku [24]), ne ADP
JofaBaJidi B HACHUYYIOUiil KOHLEHTpallil, OKMCHE
(ochopuioBaHHS B MITOXOHAPISIX in Situ au-
HapHMX MaHKpPEalMTiB 3HiMCHIOETbCS 3aBAsI-
KM HasiBHOCTI eHporeHHux 3amacie ADP [19].
HIBMOKICTh IMXaHHS pO3paxOBYyBail, BBaXKalouu,
wo B 1 M pozunneno 200 umons O, [25].

VY nociigax BUKOPUCTOBYBajJIM TaKi peak-
tusu: CaCl,, HEPES, coeBuii irnibirop tpun-
cuny, BCA, cykuuHar, MajaT, IipyBaT HaTpilo,
riytamar, kKojareHasy tumny IV — Sigma-Aldrich
(CIIA); NaCl, KCl, KH,PO,, MgCl,, rmokosy,
caxapo3y — Aubdapyc (YKpaiHa); OMTITOHIH —
Fisher scientific (CIIIA); EIT'TA — Acros Organics
(benbris).

bazoBe mozakiiTUHHE CEpedOBUILE MiCTHUJIO
(MM): NaCl — 140,0, KCl — 4,7, CaCl, — 1,3,
MgCl, 1,0, HEPES—10,0, rmoko3a — 10,0;
BCA — 2,5 Mr/mi; coeBUii iHTIOITOP TPUIICUHY —
0,1 mr/mn; pH 74. ¥V nmedkux BHUITagKax CKJal
po3unHy MoaudiKyBaau: AoJaBajald KojareHasy
(220 ox./mu1) abo MiABMUILYBaJM BMICT aJbOyMiHY

10 40 mr/mir.
bazose caxapo30BMicHe cepenoBUlLe
iHKyOauii  nepmeabini3oBaHUMX  TAHKpPEalLUTiB

mictuno (MM): caxaposa — 250,0, KH PO, —
2,0, MgCl, — 1,0, EI'TA — 1,0, CaCl, — 0,38
([Ca?*] = 107 M), HEPES—10,0; coeBuii iHribiTop
tpuricuny — 0,1%; pH 7,2. Ha ocHoBi monepesn-
HbOTO BMIOTOBJISLUIM CEPENOBUINA 3 Pi3HUM
BMmictom Ca?* 3 BukopucrtanHsm Ca?>"-EI'TA
oydepiB: n1a ctBopeHHs [Ca?"] = 10®* M momaBa-
au 1 MM EI'TA i 0,06 MM CaCl,; 11 cTBOpeHHS
[Ca?*] = 5x107 M pomaBanu 1 MM EI'TA 10,75 MM
CaCl,; nna crBopennsa [Ca**] = 10 M nonasanu
1 MM EI'TA i 0,86 MM CaCl,. KonuenTpauiio
BinmbHOro Ca?" 0Oyj0 po3paxoBaHO 3a JOMNOMO-
roto nporpamu Ca/Mg/ATP/EGTA Calculator vl
(http://maxchelator.stanford.edu).

Koxen eKCTICPUMEHT ITOBTOPIOBAJIN
JK MiHIMyM Ha TpbOX OKpeMHUX Ipernaparax
130J1bOBAHMX KJIITUH, OepXKaHUX BiJl Pi3HUX TBa-
puH (n > 3). ExcrniepyMeHTa/lbHi JaHi 3amucy-
BaJiIi Ha KOMIT'IOTEp i3 IOIOMOIoi Lu(ppOBOro
BOJIETMETpa. MMUTTEBY IIBUIKICTH CIIOXWBaH-
HS KWUCHIO BU3HAYyalu 3a JOMNOMOTOI0 JIiHiiHOL
perpecii KpuBOi B miala3oHi 3HayeHb *7 ¢ Big
TOYKU, MAJs1 SIKOi BCTAHOBIIOBAJIM IIBUIKICTb,
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3HAXOISIYM KoedillieHT k (TaHreHC KyTa Haxully)
alpoOKCMMOBAHOI JiHiliHOI ¢yHKLii. CepegHio
IIBUAKICTb CMOXMBAHHS KHUCHIO BU3HAYajIW Ta-
KM CaMUM METOJIOM Yy Jiama3oHi > 1 XB.

HeoOxinHi cTaTUCTMYHI poO3paxyHKU MpO-
BOAMJIM 3a IOMOMOrOI0 KOMIT'IOTepa 3 BUKOPH-
cTaHHSM nakeTta nporpaM Microsoft Office Excel.
IIpy uboMy BHM3HAYajId cepedHE apudMeTUYHE
(M), cranmapTHy noxuOKy (m), cepelHbOKBaI-
patuyHe BiaxuieHHs (o), KoedilieHT Bapiallii
(C,). LUudposi pesynbraru nomaHo sk M £ m.
BiporigHicTh pi3HULI cepeaHiX apudMEeTUUYHUX
JIBOX BUOipoK (P) BU3HAYaIM 32 HapHUM f-T€CTOM
CThIOJIeHTA, SIKIIO ABi BUOIpKU OYJI0 OTPUMAHO 3a
JOCHIiIXKEHHS aJliKBOT OMHI€I CYCHEH3il KJIiTUH B
ONHAKOBUX CEPEeNOBHUINAX; 3a TeTepOCKedacTHY-
HUM 7-TecToM CThIOJIEHTa AJs BUOIPOK i3 Pi3HOIO
OUCTIEPCi€l0; 3a TOMOCKEIACTUYHUM f-TECTOM
CTplofieHTa B iHIIMX BUITaIKaX.

Kinernuni mapamerpu (V_ , KO’S) po3paxo-
ByBaJId 3a HemapamMeTpuuyHuM metogoM KopHili-
boynena [26]. 3anexHocti V Bin K, 5 17151 KOXHOL
napy eKCHepuMEHTaJbHUX HaHMX (KOHLEHTpallii
cyOcTpaTy 1 BIAIIOBIAHOI ILIBUAKOCTI MMXaHHS)
pO3paxoByBaJIv 3rifHO 3 (hOPMYIIOLO:

Vo=V +vxI[SI/K,,

max

Cepen pospaxosanux Vi K, onepxa-
HUX SK KOOPAWMHATU TIEPETUHIB YCiX TIPSIMUX,
BUOMpAIM MemiaHu, 110 I BBaXKAa€ThCsS HaMKpa-
IO alpoOKCUMali€o a0 peaabHux Vi KO’S.
Kpim TOro, BUKOpUCTOBYBaJIM JIiHIAHY perpeciro
B KoopnuHarax Imi—Todcri (v Bim v/[S]) [27, 28].
KinetnuyHi mapameTpu piBHSIHHs Xijja po3pa-
XOBYBajJi B KOoopamHarax Xijaja abo B KOOpAM-
Hatax {v; V/[S]"} (MommdikoBaHMX KOOpPIWHATAX
Ini—Todcti) MmeTonom iTepaliii mokazHuka 4 [29].
Haiikpaiy BiaImoBigHICTh oaepKaHOI 3aJIesKHOCTI
eKCIIepUMEHTaJIbHUM JTaHUM BU3Hauyaiu 3a JIOIMO-
MOTOI0 JiHiMHOI perpecii. TooTo mimbupanu Take
3HAUeHHs A, 3a SKOro Koe(dilliEHT anpoKCuMallii
R? oyB maiommxuum mo 1 [29]. BiporigHicTb
afpoKcuMmallii BU3HAYAJIN 3 JIOTIOMOT OO
F-cratuctuku. KoediuieHT amnpoxkcumallii BBa-
JKaJu BiporigHuM, K10 3HadyeHHs P < 0,05.

PesyabraTi Ta 00roBOpeHHs

Onmumizayis docnioxceHHs KinemuuHoOI
3aAeIHCHOCMI OUXAHHS MIMOXOHOPI In Situ ayuHap-
Hux nankpeamumis. Y NOCHiAXEHHSIX KiHETUUYHUX
rnapaMeTpiB HEOOXiTHO MaKCUMaJIbHO YyCyBa-
TM YUMHHUKM, $SKi CTBOPIOIOTH HecreuudiuHi
JOIATKOBI BIUTMBY Ha MOCTIIKYBaHUI IMapameTp,
3aJIeXKHY 3MiHHY, Y LIbOMY pa3i — IBUAKICTb CIO-
KMBaHHS KUCHIO. TaKUMM YMHHUKAMH MOXYTh
OyTH 3aJMMIIKKM E€HIOT€HHMX CyOCTpaTiB, IO HE
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JIMIIE 301JIbIIYIOTh PiBEeHb €HJIOT€HHOI'O TMXaHHS,
a I MOXYTb MOIYJIFOBAaTA OKMUCJIECHHSI €K30T¢HHO-
ro cyocrpary.

Hns  [JOCSTHeHHSI iCTOTHOrO BHMMMBAHHS
€HIOreHHUX CcyOcTpaTiB i3 IiepMeadili3oBaHUX
KJIITHH, 1X IHKyOyBaJI1 3 TUTiTOHIiHOM Y JOCTiAHUX
cepenoBuIiax BOpomoBX 5 abo 10 xB. BcraHoB-
JleHo, 1o micas 10-XxBUJAMHHOI TepMeabiizaitii
IIBUAKICTb €HJOTEHHOIO TMXaHHS MaHKpealuTiB
y 6a30BOMY BHYTPillIHbOKJIITUHHOMY CEPEIOBUIIIi
(J]Ca*"] = 107 M) cranosuna 0,034 = 0,008 HEMoIb
O,/(c-muH. KnituH) (n = 15), wo Ha 34 £ 7% Hux-
ye, HixX y pasi 5-xBUJIMHHOI iHKyOauii (n = 10).
ITpu LboMy, MakCMMaJibHi MOKa3HUKU CyOCTpart-
CTUMYJIbOBAHOTO AWMXaHHS HE 3ajieXasiv Bij yacy
iHKyOa1ii i BiZmoBigaay BUSIBIGHUM paniiie [19].
OTxe, 3a 3MEHILIEHHS KiJbKOCTi €HIOTeHHMX
cyOCTpaTiB iHTAaKTHICTh MITOXOHpili 30epiraack.
Hami, nast po3paxyHKY KiHETMUYHHUX MapaMeTpiB
MOKAa3HUK IIBUAKOCTI EHIOTEHHOTO ITWXaHHS
BiIHIMaIM Bif yCiX iHIIMX TTOKA3HUKIB.

IHIIMM crmocoboMm ycyHYTH HecrnenudiuHi
KOMITOHEHTH TUTS Kpaloro BUSIBJICH-
HS KiHETMYHOI 3aJieXXHOCTI € OJIOKYyBaHHS
LIJISIXiB OMXaJbHOTO JIaHIIIOra, SIKi He 3alisHi B
OKUCJIEHHI JociijxXyBaHoro cyocrtpary. Tak, y
XOIi MOCIIIKEHHSI KiHeTUKU OKMCJIECHHS CYyKIIM-
HaTy repell BHECEHHSIM KJIITUH y MoJisiporpadiuyHy
KOMIpKY MM JomaBajiv iHTibiTop KoMIekey 1 au-
XaJIbHOT'O JIaHIIOTa POTEHOH. 3a Moro HasiBHOCTI
LIBUAKICTb €HAOTEHHOIO0 NUXAaHHS 3HUXKYBajlach
no 0,008 £ 0,002 umonb O,/(c-MJIH. KIIiTUH), TOO-
To Ha 68 = 4% (n =12, P< 0,01) nOpiBHSIHO 3 €H-
JOreHHUM AuXxaHHSM 1icasg 10 XB mii IMTIiTOHIHY.
OTxe, eHJOreHHe OUXaHHS MITOXOHApPIN in situ
allMHApHUX KJITUH 3HAYHOIO Mipolo IOB’sI3aHe
i3 (pyHKLIOHYBaHHSIM KOMILJIEKCY 1 IMXaJabHOIO
JIAHIIIOTA.

3anexncHicmv  weudxkocmi  Ouxawua — Gio
KoHyeumpayii cykyunamy. Ha Tii poTE€HOHY CyK-
uuHat (0,1—-10 MM) no3zozajiexkHO iHTEHCU}IKYE
auxaHHd. Ilim 4yac po3paxyHKiB KiHETMUYHUX
napaMeTpiB 3aJIeXKHOCTI IIBUAKOCTI AMXaHHS Big
KOHILIEHTpalil CyKIMHATy BiIHiMaJiM IIBUAKICTh
€HIOT€HHOI0 IMXaHHS, sIKe He iHTiOyBajoch po-
TEHOHOM, — HEMITOXOHApiaJibHe CHOXMWBAHHS
KUCHIO.

BusiBuiioch, 110 KiHeTMKa OKHCJIEHHS CYK-
LMHATy 3HAYHO BIAPI3HSIETHCI Bil KiHETUKU
Mixaenica—MeHnteHn (puc. 1, A). ¥ koopauHa-
tax Ini—TodcTi crocrepiraeTbcsi xapakTepHe
BiIXWJIEHHS BiJ JiHIWHOI 3aJeXHOCTI IOOJIM3y
oci x. Tomy MM cripoOyBaJii ONMMCaTH L0 CKJaa-
HY 3aJIEKHICTh 3a JONOMOI'OI0 PiBHSIHHS XijUia y
koopauHaTtax {v; v/[S]"} [29].

V pazi 3actocyBaHHS KiHeTMKHU Xija (puc. 1,
b) Haiikpaille Baajsocs JiiHeapuzyBaTh (PyHKIIitO
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3a koe(inienra Ximma 4 = 1,43 (1,50 y xoopnu-
Hatax Xijja; B yCiX HAaCTYNHMX BHUIAJKaX, KOJIU
po3paxoBaHi B pi3HUX KOOpAMHATaX KoedilliEHTU
Xijuta Oyau myxe OJM3bKMMU 3a 3HAYEHHSIM, Ha-
BEIICHO JIMIIE pe3ybTaTu PO3paxyHKiB Y KOOPIU-
Hatax {v; v/[S]"}). OnHaK MM HEe MOXEMO TPaKTy-
BaTU oJepKaHi JaHi SIK OLIIHKY KOOIIepaTUBHOCTI,
OCKIJIBKM MAEThCS HE MpPO AOCTiAKEHHS KiHETUKU
3B’I3yBaHHS CyOCTpaTy 3 KiJbKOMa caliTaMH Of-
HOI'O0 €H3MMY, a IPO KiHETUYHY 3aJeXHIiCTb pO-
00TM CKJIQHOI 0araTOKOMIIOHEHTHOI CUCTEMU
OKMCHOro dochopuiitoBaHHS Bill KOHIEHTpallii
cyocrpaty. Tum  Oinbiie, 1O CBIZYEHHSIM
CHpaBXHbOI ITO3UTHUBHOI KOOMNEPAaTUBHOCTI €
3HaYHE BiIXMJICHHSI 3aJIEXKHOCTI y KOOpAMHaTax
Ini—Todcti mobausy oci y, a He x [30, 31]. To6-
TO MAa€ CIIOCTepiraTUCh BIAXWJCHHS (HaaMipHe
3pOCTaHHS) IIBUAKOCTI IOUXaHHS 3a BUCOKUX
KOHILIEHTpaliii cyOcTpary, a He 3HUKEHHs 3Ha-
YeHb IIBUAKOCTI 32 HU3bKMX KOHLEHTpALliil, sSIK
y 1boMy pgochini. Po3dpaxoBaHa 3a piBHSHHSAM
Ximma V Oyna pisnoro 0,41 = 0,02 mumons O,/
(c-maH. kiituH), a K, — 0,90 £ 0,06 mM. Bapro
3BEPHYTH yBary Ha IOCHTb BUCOKE 3HaYeHHsI K,
1110 CBiIYUTh MPO HU3bKY CHOPiTHEHICTh OKUCHUX
CHCTEeM MITOXOHIpPili in Situ 1O €K30T€HHOIO CyK-

LIAHATY.
Mu npuiyckaeMo, 110 B OCHOBi BHUSIBJIEHOI
CKJIAIHOI  3aJIeXKHOCTI  IIBUAKOCTI  JTUXaHHK

nepMeadili3oBaHUX allMHAPHUX ITAaHKPEaLUTiB BiJ
KOHILIEHTpallil CyKIIMHATY MOXe JiexkaTu abo KOH-
KYpEHTHE iHTiOyBaHHSI CyKIMHaTAETigporeHa3u
3aJIMIIKAMU  €HAOTEHHUX CyOcTpaTiB (30Kpe-
Ma, OKCaJIalleTaTOM), 10 YCYBA€TbCd 3a BU-
COKHMX KOHILIEHTpalliil cyKIMHaTy, abo HuXK4Ya
CHOPiAHEHICTh CUCTEM TPaAHCIOPTYBAaHHS CYK-
LMHATy OO0 HbOI'O IOPIiBHSIHO i3 CMCTeMaMM HOro
OKHCJICHHS.

Kinemuuna 3anexcrhicmv weuoxocmi OUXauHs
610 Kouyenmpayii nipysamy. JlomaBaHHS €K30I'CH-
Horo TipyBaTy B KoHLeHTpauisgx 0,05—5 MM, sk
BUSIBUJIOCH, iCTOTHO HE BIJIMBAE Ha CIOXMBAH-
Hs KucHio (n = 3; puc. 2). OgHak 3a monepen-
HbOro BHeceHHs Manarty (1 MM) mipyBaT g030-
3aJIEXKHO IMIJBUINYE IIBUAKICTh AUXaHHS. Y Wil
cepii mociiaXeHb HaWBUILIA IIBUIKICTb AUXaH-
Ha — 0,114 = 0,004 umonpb O,/(c-MIH. KITiTUH) —
crnocrepiraeTbes 3a 1 MM mipyBary.

HesgarHicThs mipyBaTy 3a BiICYTHOCTI MaJjia-
Ty iHTeHCU(iKyBaTU OUXAHHS € 3PO3YyMijJIoI0 —
HakonuyeHHs aueTtuwi-KoA iHribye mipyBat-
gerigporeHasy [32]. 3a BiACYTHOCTI mipyBary
IIBUAKICTh MaJIATCTUMYJIbOBAHOTO NUXAHHS €
HesHayHow i craHoButh 0,023 £ 0,006 HMOIB
O,/(c-maH. KititiH). [Ipy4MHOI0 LBOrO € Te, 110 3a
OKMCJICHHS JIMIIEe MajaTy i BiACYTHOCTi Jepena
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Puc. 1. Kinemuuna 3asexncnicmo weuoxocmi ouxanus (v) nepmeabinizosanux auuHApHUX NAHKpeayumis 8io
KoHuenmpauii cykyunamy: A — po3paxyHku napamempie pieuanns Mixaenrica—Menmen y koopdunamax
10i—Togpcmi (npsama ainis — anpokcumosana QYHKUis, wmpuxoea AiHis 8i006paNcac pearvHy 3a1eHCcHICMb);
b — pospaxynxu 3a pisnaunam Xiana, dani npedcmaeneni y koopounamax {v; v/[S]'}; [caxaposa] = 250 mM,
[Ca?*] = 107 M, [pomenon] = 10 mxM, [cykyunam] = 0,1—10 uM; n = 3

aneTusi-KoA yTBopeHMiI okcajlaleTaT HE MOXe B
MoJaJIbIIOMY Hi MeTab01i3yBaTUCS, Hi TPOHUKATHU
Kpi3b BHYTPILIIHIO MiTOXOHApiaJlbHYy MeMOpaHy. 3a
HAKOTIMYEHHS OKcaJlalleTaTy MaJlaTAerijiporeHasa
MOXe KaTaJlizyBaTu i 3BOPOTHY peakllilo — yTBO-
peHHs Majary 3 okcaaueraty [33]. Kpim uboro, 3a
OKUCJICHHSI MaJiaTy IoCTauyaHH$ BiJHOBJIIOBaHMX
€KBIBAJIEHTIB [0 JIMXaJbHOrO JaHIOra iHIIUMU
JerigporeHazaMu (OKpiM MajaTaeriiporeHasu) €
NpPaKTUYHO BiACYTHIM.

[Ipote BapTO 3a3HAYMUTHU, IO MAJATCTUMY-
JIbOBaHa 4YacTKa JAWXaHHS TepMmealisizoBaHUX
nmaHkpeauuTiB ctaHoBuTh 20 £ 4% Bixg
MaKCUMaJIbHOI IIBUAKOCTI JUXaHHS 3a OKMC-
JIeHHs1 mipyBaTy ¥ majary (n = 9), Todi $IK B
i30J1bOBAaHMX MITOXOHIpPisiXx M’s13iB — nwmiue 1,3%
[34]. LlinkoM MOXJIMBO, 1110 y TiepMeadiai3oBaHUX
MaHKpealMuTaX HasBHI II€BHi €HJOreHHi 3ama-
cu mipyBaty (~15 MKM 3riiHO 3 po3paxoBaHOIO
3aJIEKHICTIO, MPEACTaBIeHOI Ha puc. 3), L0 yT-
BOPMBCSI 1lle¢ B iHTAKTHMX KJIiTUHAX. 3 iHIIOrO
0OKYy, MajaTCTUMYJbOBaHE AMXaHHSI MOXe OyTHu
MOB’SI3aHUM i3 (PYHKULIOHYBAHHSM BUKJIIOYHO
MaJjataerigporeHasy, a MOro BiTHOCHO BUCOKMIA
piBeHb MOXe€ OYyTH OCOOJMBICTIO MITOXOHIPii
MiIITYHKOBOT 3aJ103U.

s omepxaHHS  ICTMHHOI — 3aJIeXKHOCTI
LIBUAKOCTI IMXaHHS Bia [mipyBaTy| MU 30iiCHUIN
JIBaBapiaHTU PO3PaXyHKY KiHETUUHM X [TapaMeTpiB:
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1) BimHiManIM BiJ yCiX TOUOK 3aJIeXKHOCTI Majar-
CTUMYJIbOBAHY YacTKy OMXaHHS, MPUITYCTUBIIH,
110 BOHA € He3aJleXKHUM KOMIIOHEHTOM; 2) He
BigHiManu 1i, OCKiJbKM MaJIaTCTUMYJIbOBaHa
yacTka MOXe BiJloOpaxkaTu OKMCJIEHHS €HIOreH-
HOTO ITIipyBaTy pa3oM i3 mMajaToM. BusiBuiocCh, 110
B pasi BiIHiIMaHHS YaCTKM MajJaTCTUMYJIbOBAHO-
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Puc. 2. Bnaue masamy Ha nipysamcmumynbo8aHe
CHONCUBAHHSA KUCHIO: eHOO2CHHEe OUXAHHA GIOHIMANU;
[caxapoza] = 250 mM, [Ca**] = 107 M, [ma-
aam] = 1 MM, [nipyeam] = 0,05—5 mM; * cmamu-
CMUYHO 8ipo2iOHa Pi3HUUA W000 pe3yibmamy eKcne-
pumenmy 6e3 maramy 3 P < 0,05, ** —3 P< 0,01;
n=23

ISSN 0201 — §470. Ykp. 6ioxim. ucypn., 2013, m. 85, No 4



b. O. MAHLKO, B. B. MAHbKO

A
0,15 -
_ ® +edekT manaty
= 0,12 - 1 l V... = 0,106£0,02
£ )i K= 0,047+0,003
= B
Y I 1
= 0,09 1 5
E {) O -edexT manarty
< 006 - V. =0,078+0,02
o K, . = 0,096%0,008
% ,
= 0,03
T
-
O’OO T T T T T 1
0 1 2 3 4 5
[mipyBar], MM
b B
0,157 o -edekT manary R 0,15 1
= e +edexT Manary E
= 0,12 g
E E
= S
g £ 0,10 -
g 0,09 4 ;
5 >
= 2
2 <
S 0,06 1 R> = 0,9740 <
a P =0,00004 5 0,05 A1
=
=
S 0031 R2 = 0,9676 &l
= P =0,00006 X
> ;E
0,00 T T T T 1 0,00 T T T 1
0,0 0,5 1,0 1,5 20 25 -0,5 -0,25 0 0,25 0,5
v/|mipyBar] K ., MM

0,5

Puc. 3. Kinemuuni napamempu weudkocmi OuxaunHs nepmeadinizoéaHux aAyUHAPHUX NAHKPeauumie 3a OKuc-
AeHHs nipyeamy: A — epagix 3anrexucHocmi weudxocmi OUxXauHs 6i0 KOoHueHmpauyii nipyeamy; OKUCACHHS
nipyeamy docaioxcysaiu y npucymHocmi mMaiamy, 045 pO3PaxyHKy KiHemuuHux napamempie 4acmky GHAUGY
camoeo masramy gionimanu (2) abo ui (1); b — aineapuzauis y xoopounamax 10i—logpcmi, nosHauenHs, sk Ha
epagixy A; B — npamoniniiina diaepama Kopuiui-Bboyoena (y uvomy pasi egpexm manramy gionimanu), [caxa-
pozal] = 250 mM, [Ca?*] = 107 M, [maram] = 1 MM, [nipyeam] = 0,05—5 mM; n = 4

ro AMxaHHsl KoedilieHT Xiina, po3paxoBaHU y
KoopauHaTax {v; v/[S]"} cranoButh 1,12. SKkimo xx
MaJlaTCTUMYJIbOBAHUI KOMIIOHEHT He BiJHiMaTHu,
koedinienT Xiyuta mopiBHioe 0,8. Ile Bkasye Ha
BIJICYTHICTh ICTOTHUX BiIXWJIEHb BiJ KiHETUKN
Mixaenica—MeHTeH.

Jns po3paxyHKy KiHETUYHHUX IapaMeTpiB
OKMCJICHHSI TipyBaTy 3a piBHSIHHSIM Mixaenica—
MeHTeH MM BUKOPMCTOBYBaJM HemapaMeTpuu-
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Huit meton KopHim-boyneHna (puc. 3, b) Ta koop-
auHatu Ini—Todceri (puc. 3, B).

Y pasi  BigHiMaHHSI  edekTy  Majary
po3paxoBaHi MetogoM Imi—TodcTi KiHeTUYHI Ta-
pamerpu nopiBHo0TE: K o = 0,096 + 0,007 MM,
a V.= 0078%0,002 wnmons O,/(c-MiH.
kJaiTuH) (n = 4; puc. 3, A). Y pasi BpaxyBaH-
HSl MaJaTCTUMYJIbOBaHOI 4acTKU K, CTaHOBHUTbH
0,047 £ 0,003 MM i V__— 0,106 = 0,002 Hmonb
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O,/(c-maH. xjituH). [lyxe cxoxi pe3ynbratu 0yio
olepxXKaHO i3 3acTocyBaHHSM MeTody KopHili-
boynena: K ta V  — 0,100 MM Ta 0,079 Hmonb
O,/(c-MIH. KJiTMH) Yy TEPIIOMY BMIAAKY i
0,048 MM Ta 0,106 HMonb O,/(c-MJIH. KJITHH) Y
JIpyroMmy.

Ha nepwwuii nornsa, odbuasi kpusi (K i3
BpaxXyBaHHSIM MaJaTCTUMYJIbOBAHOTO AMXaHHS,
Tak i 6e3 HbOro) JA00pe ONMUCYIOThCS PiBHSIHHSAM
Mixaenica—MenteHn (puc. 3, A). Ilpore wMu
BBaxkaemMo, 110 ONepXKaHi y APYroMy BUMAIKY
HUXYi 3HAYEHHS KO’S (a Takox KoedilieHTa
Xinna) € nuiie migATBepIXKEHHSIM TOro (pakry, 110
MaJaTCTUMYJIbOBaHE JMXaHHS 3HAYHOK Mipolo
€ He3aJIeXKHUM KOMIOHEHTOM, He MOB’I3aHUM i3
OKHMCJICHHSIM €HIOTEHHOIO IIipyBaTy, a JHIIe 3
poboTor MajaTaeriaporeHasu. ToMy BpaxyBaH-
Hs MaJaTCTUMYJIbOBAHOTO KOMIIOHEHTa IPU3BO-
JUTb J10 CIIOTBOPEHHSI KiHETMYHOI 3aJIeXKHOCTI
OKWCJICHHSI MIpyBaTy: MPUYNHOK 3HUXEHHS K|
Ta KoedilieHTiB Xiajga € afuTUBHUNA e(heKT ma-
JlaTy, 110 OCOOJMBO CUJIbHO BiJ0oOpakaeTbcs
Ha 3pOCTaHHI IIBUJAKOCTI IUXaHHS 3a HU3bKUX
KOHILIEHTpalliii mipyBaty. Mwu BBaxxaeMo, 110
IUIST pO3paxXyHKY KiHETMKU OKMCJEHHS MipyBaTy
MITOXOHAPISAMU in Situ allMHApHUX MaHKPEalluTiB

MajaTCTUMYJbOBAHUIA  KOMIIOHEHT HEOO0XilIHO
BiIHIMATH.

OckinbKu 3a OKMCJICHHS nipyBary
CIOCTEpira€Tbcsl  3ajJieXHICTh, MOmiOHa 10

KiHeTuku Mixaeyica—MeHTeH, BUHMKAE CITOKYca
NPUIYCTUTU, IO MU MAEMO CIpPaBy 3 peaklli€lo,
110 KaTaji3yeThCs JIMILIE OJAHUM €H3MMOM, Ha-
NpUKJaa, mipyBaTaeriaporeHasor, i, BiaMmoBigIHO,
TpaKTyBaTuU OJepxKaHi pe3yjabTaTu JIMIIEe B
KOHTEKCTI aKTWBHOCTI IHbOTO eH3uMy. OmHak
HacrnpaB/i BiAMOBiAHICTb OAEp:KAHOI 3aJeXHOCTi
KiHetuni Mixaenica—MeHTeH BMKJIMKA€E 3IMBY-
BaHHS. AJIIXXEe BigOMO, IO 32 OKHWCJICHHS CYMillli
nipyBaty i MajlaTy aKTUBHUMM € OiJbLIiCTb
eH3uMiB UKy KpeOca (3a BUHSITKOM, Xiba 1110,
CcyKLIMHaTAeTigporeHasu i ¢gymapasu [35]), a Ta-
KOX auxajbHoro jaHiiora it ATP-cunraza. Tomy
BIAMOBIAHICT, KiHeTuli  Mixaemica—MeHTeH,
MalyTh, BKa3ye Ha JIMITylO4y pOJb OOZHOTO 3
eH3MMiB (HalliMOBipHillle, MipyBaTAerigporeHasu)
3a BCiX JOCJiAKYBaHUX KOHLIEHTpaLliil cyocTpary.
BugsneHo, 1o 3HaYyeHHS I(O’5 U1 TipyBaTy
Ha MOPSIOK HMXYiI, HixX 11 cykuuHary. lLle
i He NMBHO, OCKIJIbLKM TpaHCIOPT MipyBaTy B
MITOXOHpPii Ta Oro moaasblle OKMUCICHHS € TIPU-
POAHMM MPOLECOM, 110 BiIOYBAETHCS B LIJIICHUX
KJIITUHAX, Ha BiAMiHY BiJl TpaHCMOPTY i OKUCJICH-
H$ €K30I'€HHOIrO 1040 MITOXOHIPili CYKILIMHATY.
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Puc. 4. Bnaue masamy na eaymamamcmumynvosane
CHONCUBAHHSA KUCHIO: eHOO02eHHe OUXAHHS GIOHIMaAU;
[caxapoza] = 250 mM, [Ca’*] = 107 M; [ma-
aam] = 1 mM; [eaymamam] = 0,05—5 mM; * cma-
mucmu4Ho 8ipoeiOHa pisHUYs w000 pe3yibmamy
excnepumenmy 6e3 maramy 3 P< 0,05, n =3

Kinemuuna 3anexcrhicmv weudxocmi Ouxa-
Ha 6i0 KoHyenmpayii eaymamamy. 3a BHECEH-
Hg [IyTamary B KoHuLeHTpauisx 0,05—5 MM
IIBUAKICTb  OMXaHHS  TOCTYIIOBO  3pOCTa€
(puc. 4). Ane 3a morepegHbOr0 BHECCHHSI MaJia-
Ty (1 MM) cTumyasdLiss miyTamMaToM HOpUOJIM3HO
BABIUi cuapHima. Ile 30iraeTbcgd 3 JaHUMU, OT-
pUMaHMMHM Ha MITOXOHApisIX M’a3iB [36, 37]. 3a
BiJICYTHOCTI MaJiaTy IJlyTamMaT OKUCIIOETHCS JIUILIE
ryTaMaTAerigporeHason. Y pasi HasBHOCTI Ma-
JIaTy CBili BKJAI B OKHCJEHHS IJIyTaMaTy BHO-
CUTh TaKOX acmapraTaMiHOTpaHcgepasa, sKa
MepeTBOPIOE TJyTaMaT B a-KeTorjayTapaT, a Ma-
JIaT — B acraprar. Y MoJaJbIIOMY a.-KeTOrIyTapaT
okucaoeTbes B nukii Kpedca. Came ToMy, ma-
OyTbh, MaJIaT MOTEHIiI0€ e(EeKTH IJIyTamary.

PozpaxyHok KiHeTUYHUX rnapameTpiB
3aJIeXKHOCTI IIBUIKOCTI AMXaHHS BiJ KOHIIEHTpallii
mIyTamMary  MpOBOAMJIM Y  TPUCYTHOCTI B
cepeoBuUIlli MajiaTy. AK i 3a OKMCJIEHHS CyKIIMHA-
Ty, KiHeTHKA OKMCJIEHHS IJIyTaMaTy € BiAMiHHOIO
BiJ KiHeTUKM Mixaenica—MenteH (puc. 5). Axino
MaJaTCTUMYJIbOBAHY YaCTKy IUXaHHS BpaxOByBa-
JIM, ofiepKaHa 3aJIeXKHICTb He OMUCYETHCS AOCTAT-
HbO J00pe Hi piBHSIHHAM Mixaenica—MeHTeH, Hi
PiBHSIHHSIM XiJLia.

Tomy MuU BigHiManu MajaTCTUMYJbOBAHY
YacTKy AUXaHHS. ¥ LboMY pa3si koedilieHT Xia
h cranoBuTth 0,85 (puc. 5) y 6a30BOMY CepeIOBUILIi,
a 3a iHmmx [Ca?'] we meHue (tabmuug). Lle, a
TaKOX XapaKTep BiIXWUJIEHb Bil IPSIMOJIHIMHOCTL
B kKoopauHarax Imi—Todcri, BKazyloTh Ha «Hera-
TUBHY KoomepatuBHicTh» [30, 31] 3a okucaeHHS
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Puc. 5. Kinemuuna 3anexncricmv OKUCAEHHS eAymamamy 6 nepmeadinizoanux auyuHapHux NaHKpeayumax:
A — pospaxyuku 3a pienauuam Mixaearica—Menmen y koopounamax 10i—logpcmi (npama ainis — anpoxcumo-
8aHa (PYHKYIsA, WmMpuxoea AiHis 8idobOpaicae pearvHy 3anedxcHicms);, b — po3paxynxu 3a piensanuam Xiana y
xoopounamax {v; v/[S]'}; [caxaposza] = 250 MM, [Ca?*] = 107 M, [maram] = 1 MM, [eaymamam] = 0,05—
SuM; n =3

Kinemuuni napamempu ouxanns nepmeabinizosanux auuHapHux naukpeayumie 3a piznux [Ca’*]

[Ca%'], M K, s, MM V. ..» HMoib O,/(C-MJIH. KJIiTUH) Koediuient Xinna (k)

llapamempu cyKyuHamcmumyab08aHoe0 OUXAHHS

108 1,28 £ 0,06 0,40 = 0,01 1,11

107 0,90 £ 0,06 0,41 = 0,02 1,43
5x10~7 1,16 £ 0,07 0,39 £ 0,02 1,33

10- 0,85 £ 0,04 0,42 + 0,01 1,40

Ilapamempu nipysamemumynb06an020 OUXAHHS

10-8 0,09 + 0,01 0,083 + 0,003 1,47

107 0,09 + 0,01 0,077 + 0,002 1,12
5x10~7 0,16 £ 0,01 0,119 = 0,002 0,86

10-° 0,09 £ 0,01 0,140 = 0,002 0,94

Ilapamempu eaymamamcemumynbo8anoeo OUXaHHs

108 0,65 + 0,06 (0,19) 0,045 £ 0,003 (0,033) 0,60 (1)

107 0,34 + 0,03 (0,15) 0,034 + 0,002 (0,030) 0,85 (1)
5x107 1,46 + 0,18 (0,32) 0,067 £ 0,005 (0,046) 0,50 (1)

10-¢ 0,39 + 0,04 (0,28) 0,045 + 0,003 (0,043) 0,76 (1)

IMapameTpu piBHsIHHS Xijla po3paxoBaHO 3 BUKOPUCTAaHHAM KoopauHaT {v; v/[S]"}; B mykKax MomaHO MmapaMeTpH,
po3paxoBaHi 11 piBHsIHHSI Mixaenica—MeHTteH 3a MetonoMm KopHil-boynaeHa; okuciaeHHs mipyBaTy 4u riyTamary

JMOCHIJIKYBau 3a TpucyTHocTi manary (I MM), onHak Ui po3paxyHKY KiHETUYHMX TMapaMeTpiB YacTKy BILIMBY
caMoro MaJary BiJHiMaJu.
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riyTaMmary, 10 BimoOpakae CKJIaaHy B3aEMOIilO
€H3UMIB i TPaHCHOPTYBAJIbHUX CUCTEM i3 Pi3HOIO
CITOPiTHEHICTIO 10 TAAyTaMaTy: acrapTar/TiIyTaMar-
HOTO TpaHCIlopTepa, acrapTaTaMiToTpaHcdepasH i
myTaMataeriaporeHasu. MoxiauBo, 1110 B yMOBax
TaKOX aKTMBHAa 1 o-KeTOriayTapaTaeriaporeHasa
3aBISIKM YTBOPEHHIO a.-KEeTOIJIyTapaTy i3 IiayTama-
Ty. PospaxoBana 3a piBHaHHAM Ximia V€ mo-
cuth Hu3bKow — 0,034 £ 0,002 amons O,/(c-MaH.
KJIITUH), a I(O’5 — 0,34 £ 0,03 MM.

Bnaue Ca’t na kinemuuwny 3anedxcricmo
weuokocmi ouxanus 8i0 KoHuyenmpayii
cybcmpamie. 3rinHo i3 cyyacHUMM mnaHumu Ca?*
MOXE BijirpaBaTh BaXXJIMBY pOJib Y peEryisiii
MITOXOHJpiaJbHUX OKMCHUX IIPOILIECiB alMHap-
HuUX naHkpeauuTiB [14—18]. HaBeneHi Bulle pe-
3yabTatu ofepxani 3a 107 M Ca?' y cepemnoBuIIi,

IO  BIAINOBIJAa€E CTaHy  CIIOKOIO  KJIITWUHHU.
Hac 3anikaBuiao TmMTaHHS, $K 3MiHIOIOTHCS
KiHeTMYHI mapamMeTpu JOUXaHHS MITOXOHIPii

in sity auMHApHUX IMAaHKpPEalUTiB 3a 3POCTaH-
Ha [Ca*'] B cepemoBullli (a OTXe, i Yy IUTO30TI
nepmeadisli3oBaHUX KJIITUH).

VY Hammx pociaimxenHsx [Ca>'] y cepenoBu-
1ax 0y Ha piBHi 10-%, 10”7 M (1o BignoBigae cra-
HY crokoio) abo 5x107 i 10-* M (Biamosimae crany
reHepauii Ca?*-curnanis) [38—40]. JocmigkeHHs
BriuBy Ca’' y BUIIMX KOHIGHTpAIlisIX, HiX y
JOCHiAXKEHOMY HaMM Jiama3oHi, CTOCYEThCS
BX€ IIaTOJOTiYHMX CTaHiB, OCKIJIBKM B HOpPMIi Yy
LIATO30JIi 1Ii KOHLIEHTpaLlil HaBpsiA Y1 BUHUKAIOTh.

3’acyBajiocsi, 10 TlapaMeTpyu  PiBHSHHS
Xinna auxaHHS 3a OKMCJIEHHS CYKIMHATY Y

MPUCYTHOCTI POTEHOHY pPO3paxoBaHi 3 BUKOPU-
CTaHHSIM KoopnuHar {v; v/[S]"}, mpakTuuHo He 3a-
nexats Big [Ca?'] (puc. 6, Ta6i.). OgHak, 3a 10* M
Ca’" 3ajexHicThb € rinepboxiynoto (4 = 1,11), Ha
BiIMiHY BiJ iHIIMX BUITAAKiB.

Ili pesyabTaTy cBigYaTh MOPO BiACYTHICTH
icrotHoro BrmamBy Ca?* 'y  JOCHiIXyBaHUX
KOHILEHTpallisiX Ha MeTaboJiYHUI TMOTiK uepes
CHUCTEMY OKUCJIEHHS CYKIIMHATY, 1110 CKJIaAa€EThCS,
SIK MiHIMyM, i3 TPaHCITIOPTHUX CUCTEM AJIsI CYKIIM-
HaTy, CyKIMHaTAeriaporeHasu, KomrekciB 111 i
IV nuxansHoro naHutora. OKpiM Toro Bigomo, 110
LIBUAKICTh IUXaHHA Yy cTaHi 3 3a YaHcoM, TOOTO
3a HACMYYIOUMX KOHIEHTpalill cyOCTpaTiB OKHUC-
neHHsa i ADP, 3HauHOIO MipoI0 KOHTPOJIIOETHCSI
(¢yHkuionyBaHHs M ATP-cuHTasu 4u/i cucrem,
10 MocTavyalTh 1i cydcTpaTu (TpaHCHOpPTEpHU
aJIeHiJIoBUX HYKJeoTuAiB i docdary) [8]. Hami
JaHi [OalOTh MOXJIMBICTD CTBEpPIAXYBaTu, IO
AKTMBHICTh IIUX CUCTEM He 3aJexXuThb Bim [Ca’']
y JOCJiJIXKeHOMY Jiara3oHi KOHLIEHTpaliil CyK-
nuHary. [lpuHaliMHI He BigOyBa€eThCs JOCTaTHiX
3MiH 3KOAHOi JIaHKMW, 1100 BIUIMHYTM Ha 3a-
raJbHU MeTaO0OMiYHUI TOTiK. 3 OIJsIAy Ha e
Ca?", oueBUJIHO, HE Bifirpae BaxXJIMUBOI poOi Y
(piziosioriyHif perynasiii 3aAiiHUX B OKUCJIEHHI
CYKIIMHATY MIiTOXOHJApiaJIbHUX CHUCTEM allluHap-
HUX TaHKpealuTiB.

BinomocTeii mpo  peryisuiio  IipyBar-
nerigporenasu Ca?*, omepkaHUX Ha pi3HMX TKa-
HUHaX, AocuThb Oararo [1—4, 9]. OmHak Taki maHi
BIICYTHI AJIs1 allMHAPHUX KJITMH MiALLITYHKOBOL
3aJ03u, 10 W OOYMOBMJIO HEOOXiZHICTh
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[cykumnaT], MM

Puc. 6. Bnaue Ca’* na 3anrexncuicmov weUOKOCmMi OUXAHHA NepMeadiniz308anux AUUHAPHUX NAHKpeauumis 6iod
KOHueHmpayii cyxyunamy: Kpuei 6yodyeaiu 3a pieHaHHAM Xinaa; eHOoceHHe OUXAHHA GiOHIMaau; [caxapo-
3a] = 250 uM, [pomenon] = 10 mxM, [cykuynam] = 0,1—10 uM; n = 3
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gochimxeHHss BBy Ca?t  Ha
3aJIeXKHICTh OKMCJICHHS ITipyBary.
Koediuientn Xisna 6au3bki g0 1 3a Bcix
[Ca?*] (Tabn.), 3a BUHSATKOM Xiba 1o 3a 10 M
Ca?". OgHak 1e OyB €IVMHUI BMIIaJOK, KOIU A,
po3paxoBaHuUil y KoopauHatax Ximna (1,28),
3HAYHO BiJpi3HSETHCS BiJ BM3HAYEHOIO Y KOOpP-
auHatax {v; v/[S]"} (1,47). Takox 3a 10 M Ca?*
iHIII KiHeTUYHI ITapaMeTpU OKUCJIEHHS MipyBaTy,
po3paxoBaHi 3a piBHSHHSIM XiJla, iCTOTHO He
Bipi3HSAIOTBCS Bim omepxaHux 3a 107 M Ca?*.
Opnak 3a nigsuiieHHs [Ca?’] mo 5x107 M ogHo-
YaCHO CIIOCTepiraeThes MiABUILEHHA V. Ha 56%
i spocranns K Ha 76%. 3a [Ca**]10°6 M V. e
Oinblire 3poctae — Ha 83% IMOPIBHSIHO 3 Pe3yJib-
tatom 3a [Ca*]107 M, a K, He BiApi3HsETHCS
Bim xoHcTaHTM 3a 107 M [Ca?'] (ta6u., puc. 7).
Otrxe, 3a 3pocTtaHHS Yy cepenoBulli [Ca’"]
crocTepiraeTbcsl  aBodazHa 3MiHA KiHETMKU
OKMCJIeHHs mipyBary. 3a 5x107 M Ca?" 3pocTtae
iV 01K s3al0 ¢ M Ca** K, nosepraeThcs 10
MOIEPENHBOrO piBHA, a V- npoaoml(ye 3pocTa-
1. Li edekTn 1iaKOM IMOB’d3aHi 3 OKHUCIEHHSIM
mipyBaTy, OCKiJIbKM Hi IIBUAKICTh €HAOT€HHOIO
IWXaHHS, Hi IWIBUAKICTb AMXAHHS 3a OKMCJICH-
Hs MajaTy He 3ajexuTb Big [Ca?*]. [TigBuineHHS
V... »3a _3pOCTaHHA '[Caz*] XapakTepHe U
npenapariB mipyBaTIeriaporeHasyd 3 iHIIMX TKa-
HMH 1 BiJIOyBa€TbCsl BHACIIIOK 30iJbIICHHS
KiJIbKOCTi aKTUBHOro He(hochOpUIbOBAHOIO €H-
3umy [4]. Ha Hamy gymMKy, came TaKMii MeXaHi3M
(byHKILIIOHYE i B allMHApPHUX NTaHKpeauuTax. Tum-

KiHeTUYHY

yacoBe 3HUKEHHS I(O’5 (3a migBuweHoro V_ )
HacrpaBIi BimoOpaxae BiICcyTHicTh edekty Ca?t
3a HU3bKMUX KOHLEHTpalliil mipyBaTy i Moro Impo-
B — 3a BUCOKMX. MeXaHi3M TaKoro CKJIaJHOIO
priuBy Ca?" HeoOXiJHO 3’IcyBaTH B IOJAJbLIMX
NOCJII>KEHHIX.

3arajioM, NOPUUYMHOIO 3MiHU KiHETUUHUX
napaMeTpiB OMXaHHS 3a OKUCJIEHHS MipyBaTy
MoOXe OyTHU peryJjsilis Ha piBHiI KoMIUIeKCy 1 au-
XaJIbHOTO JIaHIIlora a6o/i eH3uMiB ukiay Kpeoca,
30KpeMa MipyBaTaerigporeHasu.

Bigomo, mo kationu Ca?* 3maTHi peryitoBa-
T MITOXOHJpiaJibHe OKMCJIEHHSI, HE TpaHCIOp-
TYIOUMUCH y MiToxoHApii. [TigBUILIEHHS LMTO30JIb-
Horo piBHg Ca?* MOXe CIOPUYUHITU aKTUBAIilO
MITOXOHpiaJbHUX TPAHCIIOPTEPIB acmapTaTy/
ryTamary, 110 TIPUCKOPIOE TPaHCIOPTYBaH-
H9 NADH i3 HuUT030/110 B MITOXOHAPiI LIISIXOM
aKTUBallil MajaT-acrnapTaTHOrO YOBHUKOBOIO
mexaHizmy [41]. Skimo pobora IUXaJbHOTO JIaH-
1ora B KJITUHI JiMiTyeTbcsl HasgBHicTIO NADH,
e Moxe iHTeHCU(diKyBaTU OMXaHHS Ta OKMUCHE
dochopuntoBanHs. s nepeBipKd, 4 y alu-
HapHMX MaHKpealMTax Lel MexaHi3M Bimirpae
BaXJIMBY poJib, MU gociignnau BrummB Ca?t Ha
KiHeTUYHY 3aJIeXKHICTh OKMCJEHHS TIJIyTaMa-
Ty y TIPUCYTHOCTI Majary. 3a IIMX YMOB MalOTh
(¢yHKIIOHYBaTH CHUCTEMU MaJjaT-acrnapTaTHOTO
YOBHMKOBOI'O ME€XaHi3My.

OnHak 3aJ1eXXHICTh pO3paxoBaHUX [TapaMeTPiB
piBHgHHSAM Ximta Big [Ca?'| 3a OKUCIIEHHS TTy-
TamMaTy € IyXe CKJIaAHOI i HEOMHO3HAYHOIO
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[mipyBar], MM

Puc. 7. Bnaue Ca’* na kinemuky wieuoxocmi OuUXanus nepmeadinizoéanux AuUHAPHUX NAHKpeauyumie 6io
KoHyenmpayii nipysamy: kpusi 6ydyeaiu 3a pieHaHHAM Mixaesica—Menmen; maramcmumyibo8aHulli KOMNOo-
HeHm OJuxauHs ionimanu; [caxaposal] = 250 mM, [maram] = 1 mM, [nipyeam] = 0,05—5 mM; n = 4
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Puc. 8. Bnaue Ca** na 3anrexncuicmo weUOKOCmi OUXAHHA Nepmeadiniz08anux AUUHAPHUX NAHKpeauumis 6iod
KOHueHmpayii eaymamamy: Kpugi nooyoosani 3a pieHanuam Xinna;, endoeernne ouxaumHs 6ioHimanu, [caxapo-
za] = 250 uM, [maram] = 1 uM, [eaymamam] = 0,05—5 uM; n = 3

(TabJ., puc. 8). 3okpemMa, BUSIBJIEHO 3HAYHi KOJIU-
BaHHS KoedilieHTa Xiuta. Y pasi 3acToCyBaHHS
piBHIHHS Mixaemica—MeHTeH po3paxoBaHi 3a
metonoM KopHinm-boyneHa KiHeTUYHI ITapaMeTpu
iICTOTHO BIiIPi3HSIOTHCS Bia MomnepenHix. ¥ LIbo-
MY pa3i CIOCTepiraeTbcsl TEHACHIiSI 10 3POCTaH-
HsL K Vo, Tak 1 K 3a [Ca?f] 5x107 i 106 M,
1[I0 He CBiAUWTHL Hi Ha KOPUCTbH iHTiOyBaHHS, Hi
akTuBallii KatioHamu Ca OKUCJEHHS IJIyTamary.
OTXxe, MU HE BUSIBUJIM YiTKOI 3aJIeKHOCTI
KiHETUKM OKMCJeHHsI Diytamary Big [Ca?'].
MoxHa MPUMYCTUTH, 1O Y allMHAPHUX KJIiTUHAX
migmTyHKoBoi 3anmo3n Ca?' cyTTeBO He BIUIU-
BalOTh Ha (PYHKIUIOHYBaHHSI CUCTEM OKMCJCHHS
mIyTamMary Ta MajaT—aclapTaTHOIO YOBHMKO-
Boro MexaHi3my IiepeHeceHHsS NADH. Opnak
BapTO 3a3HAUYMTHU, IO ILIBUAKOCTI AUXaHHS 3a
OKUCJICHHSI [IyTaMary OyJau [AyXe HU3bKUMU
MOPIiBHSIHO 13 BiAMNOBIIHUMM IUBUIKOCTSIMHU 3a
OKMCJICHHS iHWMX cyocTtpartiB. binbiie Toro,
KpUBi 1HAMBIAYaJbHUX EKCIIEPMMEHTIB CHJILHO
BapiroBaiu, He3zajiexkHo Bin [Ca?']. Obunsa dax-
TOpPU 3MEHIIYIOTh TOUHICTb PO3paxyHKiB (0cO0-
JIMBO 3a HU3bKMX KOHIEHTpalliii cydcTpaTry) Ta
OOMEXKYIOTh Hallli MOXJIMBOCTI IHTEpPHpeTyBaTU
omepxaHi  mani. ILlinkoMm  MoOXJauMBO, 1O
JOCiIXEHHSI KiHETMYHOI 3aJIe)KHOCTI 3a OKMUC-
JIEHHSI € HETOYHUM BHACJiA0K BiTHOCHO BHCOKO-
ro eHgoreHHoro nuxaHHs. OgHaK TOKMW 10 MU

58

HE 3HAEMO EKCIIEpPUMEHTAJIbHOIO pillleHHS, 110
JI03BOJINJIO O OJHOYACHO YCYHYTU €HIOTeHHE Au-
XaHHS Ta DOCHIIXYBaTH KiHETUYHI 3aJIEKHOCTI 3a
okucieHHS NAD-3anexxHux cyocTparis.

Bracnigok MPOBEACHUX JIOCJTiIKEHb
3’ICOBAaHO KiHETUUHY 3aJIeXKHICTh IIBUIKOCTI
IVXaHHS  MITOXOHApPIN in  Siftu  allMHApPHUX
MaHKpealMTiB BiJl KOHLIEHTpallii cyOCTpaTiB LIUK-
ny Kpeb6ca. TlokazaHo, 1110 OKMCJEHHS MipyBary
abo TiyTaMary HeoOXiZHO MOCHiIXKyBaTH y
npucyTHocTi Manaty. KiHeTnMyHa 3ajiekHIiCTh
JUXaHHSI 32 OKMCJEHHSI IIipyBaTy OIMCYEThCS
piBHIHHSIM Mixaemica—MeHTeH, a y pa3i OKHuC-
JIHHSI CYKILIMHATy YU TJyTamaTy — pPiBHSIHHSIM
Xinma. 3a nigsuiieHds [Ca?t] go 5x10-7 a6o 10-° M
icTOTHO 3pocTae V32 OKWCJIEHHS IIipyBary,
ajle He cykuuHary 4yu rayrtamaty. Lli gaHi mox-
Ha pO3ILIHIOBAaTH (K MiATBEPIXKEHHS aKTWUBallii
nipyBataeriaporeHasu 3a 3poctaHHsa [Ca?'] B
IUTO30J1i allMHAPHUX KJITUH MiAILIYHKOBOI 3a-
JIo3u. BuUBYEHHSI KiHETMYHUX MapaMeTpiB Au-
XaHHsI MITOXOHApPiN in Sifu, Ha Hally IYMKY,
3Halile LIMPOKE 3aCTOCYBaHHS B JOCHiJXKEHHI
OioxiMiyHMX Ta (Pi3ioJOriYyHNX MeXaHi3MiB BILIN-
By PpIi3HOMaHITHUX 4YMHHMKIB Ha OCOOJMBOCTI
MITOXOHIPiaJJbHOTO OWXaHHS 3a 30epeXeHHS
MITOXOHApi B iX MNPUPOOHOMY OTOYEHHI — ¥y
KJIITHHI.
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BJIUAHUE Ca** HA KWHETUYECKHUE
ITAPAMETPBI IBIXAHUA
MWTOXOHIPUI IN SITU
AIIMHAPHBIX ITAHKPEAIIUTOB

b. A. Manvko, B. B. Manvko

JIbBOBCKMIT HAIIMOHAJBbHBII YHUBEPCUTET
nmenu MBana ®paHko, YkpauHa;
e-mail: mankobo@gmail.com

HccaemoBana 3aBUCHMMOCTH CKOPOCTHU  IbI-
XaHWs  TIepMeaOMIIM3NPOBAHHBIX  AllMHAPHBIX
MAaHKPEaIllnTOB KPBHIC OT KOHIIGHTPAIIMM B Cpe-
me cyocrparoB mukia Kpebca mpu pasmmaHBIX
[Ca?*] — 10-%—10° M. IlaHkpealuThl IEepmea-
OMNIM3MpoOBalM TUTUTOHMHOM B pacuere 50 MKT
Ha 1 MutH KJeToK. CKOpOCTh IBIXaHUS OIIpeme-
JSA TIONSIpOrpauIecKUM METOIOM C HWCTIOJb-
30BaHMeM »sJekTpoma Kirapka mpm okwucieHun
CYKIIMHATa, a TakKXe IMpyBaTa WM TJyTaMara
B MPHUCYTCTBMU Manata. [lapameTpsl ypaBHEHHS
Muxasnuca—MeHTeH pacCUMTHIBAIM METOIOM
KopHuii-boyneHa mjim ¢ UCIMOJIb30BaHUEM KOOp-
auHat Mam—XodcTu, a mapameTpbl YpaBHEHUS
Xmnana — xoopauHat {v; v/[S]". B mccnemyemom
nnamnazoHe [Ca?'] KuHeTMYecKasi 3aBUCUMOCTh
IOBIXaHWs OKHWCICHWS TIHpyBaTa OIMCBHIBACTCS
ypaBHeHHeM Muxasnnca—MeHTeH, a OKUCICHUS
CYKIIMHATAa WM TJIyTamMara — ypaBHEHWEM XWJI-
mac h = 1,11-1,43 n 0,50—0,85 cooTBeTCTBEH-
Ho. Kaxymasgcgd KoHCTaHTa TOMyaKTUBAIIUK
JIBIXaHUS (KO’S) HE HCIIBIThIBAJIa CYILIECTBEHHBIX
W3MEeHeHU B wWccieayeMoM nmarazoHe [Ca’’]
n mipu 107 M Ca?" cocraBujia Ijisd CyKIIMHATa
0,90 + 0,06 MM, iupysara — 0,096 + 0,007 MM,
rnytamarta — 0,34 = 0,03 mMM. MakcumanbHas
CKOpPOCTb IbIXaHUsA V. = TpU OKMCJIEHUM NUPyBa-
ta yBeauumaack ot 0,077 + 0,002 mo 0,119 + 0,002
n 0,140 £+ 0,002 umosb O, /(c-MJIH KJIETOK) BCIIE-
ctBue moBeieHUs [Ca’'| ot 107 mo 5x107 wmam
10-* M coorBercTBeHHO. [IpM OKHUCIEHUHU CYK-
IIMHATa WIN TryTamara moHbl Ca?' CcyllmecTBEHHO
He BT Ha V. ClienoBaTeibHO, MOBBILIEHUE
[Ca?] cTuMynupyeT AbIXaHWe MUTOXOHIPUIT aliu-
HApHBIX MaHKPEALUTOB B YCJIOBUAX In Situ TIpU
OKWCJICHNY 3K30T€HHOTO THpyBaTa (BCIEACTBHUE,
OYEBUIHO, AKTUBAIMU ITUPYBATACTUAPOTEHA3HI),
HO He CYKIIMHATa MJIM TJIyTaMara.

KnioueBble caoBa: auvHApHbIe MaH-
KpealMuThl, MUTOXOHJPUM in situ, npixaHue, Ca’",
MUpyBaT, CyKIIMHAT, TJyTaMaT, KWHETUKa, ypaB-
HeHue Xuuia, ypaBHeHue Muxasnuca—MeHTeH.
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INFLUENCE OF Ca?* ON KINETIC
PARAMETERS OF PANCREATIC
ACINAR MITOCHONDRIA IN SITU
RESPIRATION

B. O. Manko, V. V. Manko

Ivan Franko National University of Lviv, Ukraine;
e-mail: mankobo@gmail.com

The dependence of respiration rate of rat
permeabilized acinar pancreacytes on oxidative
substrates concentration was studied at various
[Ca?"] — 10-%—10-°* M. Pancreacytes were permea-
bilized with 50 pg of digitonin per 1 million cells.
Respiration rate was measured polarographically
using the Clark electrode at oxidation of succinate
or pyruvate either glutamate in the presence of
malate. Parameters of Michaelis-Menten equation
were calculated by the method of Cornish-Bowden
or using Idi-Hofsti coordinates and parameters of
Hill equation — using coordinates {v; v/[S]"}. In
the studied range of [Ca?*] the kinetic dependence
of respiration at pyruvate oxidation is described
by the Michaelis-Menten equation, and at oxida-
tion of succinate or glutamate — by Hill equation
with A = 1.11-1.43 and 0.50—0.85, respectively.
The apparent constant of respiration half-acti-
vation (K ;) did not significantly change in the
studied range of [Ca?"] while at 107 M Ca?" it was
0.90 £ 0.06 mM for succinate, 0.096 = 0.007 mM
for pyruvate and 0.34 + 0.03 mM for glutamate.
Maximum respiration rate V__ at pyruvate oxida-
tion increased from 0.077 £ 0.002 to 0.119 = 0.002
and 0.140 £ 0.002 nmol O,/(s:million cells) due to
the increase of [Ca?'] from 107 to 5x107 or 10-° M,
respectively. At oxidation of succinate or glutamate
Ca?* did not significantly affect V. Thus, the
increase of [Ca?"] stimulates respiration of mito-
chondria in situ of acinar pancreacytes at oxidation
of exogenous pyruvate (obviously due to pyruvate
dehydrogenase activation), but not at succinate or
glutamate oxidation.

Key words: acinar pancreacytes, mito-
chondria in situ, respiration, Ca?*, pyruvate, suc-
cinate, malate, kinetics, Hill equation, Michaelis-
Menten equation.
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