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Iocaioxncysanu enaue 0sosarenmuux kamionie — Co?*, Cu?*, Mn’* ma Ni* (5 mM) na akmuenicme
ATP-a3u akmomio3unosoeo komnaexcy ma cyogpaemenma-1 (S1, eoniexu) miozuny miomempis. Ilokasano,
wo Co®*, Mn** ma Ni** ineioyroms, a Cu?* — akmusye eH3UMaAmMuyHy aKmMuHicmo K aKmomio3uny, max i

S1 miozuny.

ITonu Mg ma Mn cymmego He 6naueaiu Ha iHMEHCUGHICMb eMicii acoyitioganoco 3 aKmoMio3UHOM
eo3uny Y, 6o0Houac, 3a Hasenocmi kamionie Cu cnocmepieanu HalbiAbll UPAdCEHe 2ACIHHA eMicii 36 ’13aH020
payopecuenmnoeo 30140y (eozuny Y), menu supadicene eacinnsa — y npucymuocmi Co?*.

Y npucymnocmi kamionie Mn, Co ma Ni cepedniii eidpodunamiunuii diamemp (11) akmomio3urnooeo
Komnaexcy ma cyogpaemenma-1 mio3uny eaadeHvkoeo m’a3a Mamku cymmeso He gidpizusemoca 6id I/ y
npucymnocmi Mg**. 3a nasenocmi kamionie Cu cnocmepiecacmocs 3Haune (y Odecamiku pasie) 30inbiueHHs
DPO3MIDY NPOMeiHO8UX YACMUHOK, W0 Modce 6ymu HacAiOKkoMm ixHboi aepeeauil.

Ooepoicani pesyrvmamu cgiouams PO CYMMEBT 3MIHU Y CIMPYKMYpi ma QyHKUii aKmomio3uHo802o
KoMRAeKCcy MIOMempisi y RPUCYMHOCMI KAMIOHI8 8AXNCKUX Memanie ma 003604510Mb NPUNYCIUMU, U0 MIlUEHHIO
BNAUBY UUX Memanié Ha cKopomausi npomeinu € cyoghpaemenm-1 mio3uny, 6 AKomMy A0KANI308AHO AKMUBHU

yeump ATP-a3u ma akmun3e’a3yeanvhi 0insHKu.

Kawuoei caoea: axkmomiosunosuil

Komnaekc,

cyogppaemenm-1  miosuny, ATP-aza, cepedniii

2idpodunamivnuil diamemp, eo3uH Y, enadeHvKi m’a3u.

OCTaHHili 4Yac y HayKoBili JjiTeparypi

3’IBJISIETbCSI BeJMYE3HA KiJIbKICTh PpOOIT,

MPUCBSIUEHUX [ii BaXKMX MeTadiB Ha
KWBI OO0’€KTH, TIPOCTEKYETHCS B3aEMO3B’SI30K
MiX BMIiCTOM LIMX MeETajliB Y HaBKOJMUIIHbOMY
CcepeloBUIlli Ta BUHMKHEHHSIM HU3KM 3aXBOPIO-
BaHb, sIKi iHKOJM TOB’I3aHi i3 XPOMOCOMHUMMU
myTauisiMu. IHTepec HayKOBIIiB 10 MPOOJIeMU He-
raTUBHOTrO BIJIMBY BaXKKMX MeTasliB Ha OiOXiMiuHi
npouecu B OpraHi3aMi, O4eBMAHO, OOYMOBJICHUI
MPOTrpecyroYrM TOTIpILIEHHSIM €KOJIOTIYHOro CTa-
HY JOBKiJJsl.

OcobnuBe Micle ceped LMX poOIT 3aliMalOTh
JOCJiIXKEHHSI HEeCHPUSITIIMBOrO BILIMBY BaXKKHUX
meTatiB (Pb, Cd, Co, Cu, Mn Ta iH.) Ha 1OCUTb
YYTJAUBY JO HUX I'€HEPaTUBHY CUCTEMY JIIOAMHU,
1110 BUSIBJSETHCS Y OS3TLTI I, BUKUIHSX, YCKJIaI-
HEHHSX Mepediry BariTHOCTI Ta IIOJIOTiB TOILO
[1, 2]. BimoMo, 1110 y XXiHOK, $IKi TOBrUii 4ac mpa-
LIOITh Ha MeTajonepepoOHUX TiANPUEMCTBAX,
YacTo TIOpylIeHa CKOpOTAMBa (YHKIIiS MaTKU.
Crioctepira€etbcsl MeBHa KOpeJisiilisi MiXK BMiCTOM
KaTioHiB BaXXKMX MeETaJliB Y KpOBi XiHOK i po3-
BUTKOM 3JIOSKiCHUX/HE3JOSIKICHUX TYyXJWH MaT-
KM Ta He BUHOLIYBaHHSIM Tuona. BcTaHoBJEHO,
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10 y pa3i IepeayacHMUX IIOJIOTiB BMICT KaTiOHIB
BaXXKHUX MeTajliB y MIaJAeHbKUX M’sI3aX MaTKu
>KiHOK 3HAUHO BMILMI, HiX Yy pas3i CBOEUACHUX
noJoriB [1, 2].

MoJiekynsipHy OCHOBY M’$I30BOIO  CKOPO-
YeHHS, 30KpeMa i TIJafeHbKMX M’SI3iB MaTKW,
CKJIaJIa€ B3AaEMOJisl MiO3MHY 3 aKTUHOM, sKa
noB’si3aHa 3 rifpojizoM ATP B akTuBHOMY LIEHTPI,
JIOKaJIi30BaHOMY B KaTaJliTUMHOMY JOMEHi cyO-
(¢parmenTa-1 (S1, romiBku) Mio3uny |[3, 4].

Kartionu nBoBaJIeHTHUX METaJliB BiIirpaioThb
iCTOTHY poJib Y KaTaisi riaposizy ATP Mio3uHOM,
B YTBOPEHHI Ta cTabimi3aiii KoMIJjekcy cyodpar-
MeHTa-1 Mio3uHy i3 Hykjaeosuadocharamu (ATP
ta ADP). V (iziosoriuHux ymoBax Mio3UH €
Mg?*-3anexHoro ATP-a3o010, cyGcTpatoM SIKOI €
Mg?*-ATP. B akTUBHOMY LIEHTpPi €H3UMY KaTioH
Mg KOOpPAMHYETHCS 3 OOKOBMMMU JaHLIOraMu
aMiHOKMCJIOTHUX 3anuiukiB Thr-186 ta Ser-237
Mio3uHy, B- Ta y-docdaTHUMU TpylnaMu MoO-
Jgekynu ATP i3 yTBopeHHSsIM J,y-OigeHTaTHOroO
KOMILJIEKCY Ta 3 aKTUBHHUMM MOJIEKyJIaMU BOIM,
OlHA 3 SIKMX 3[ilCHI0E HYKJeohiJbHY aTtaky Ha
y-docdar ATP [5—7]. Mg?* BcTymnae y B3aEMOJif0
3 HEraTUMBHO 3apsiAkeHUMU (ochaTHUMU TpyIia-
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mu ATP, monsipusye ix i, TaKUM YMHOM, ITOJIETIIYE
HYKJeo(]iJibHYy aTaKy Ha TepMiHaJlbHMI y-(pocdar
[8].

V nmocnigax in vivo TIOKa3aHO, 11O KaTiOHU
JNBOBAJICHTHUX (Y TOMY YMCJi Ba’KKUX) MeTaJiB,
3matHi 3aMmiHgTn  Mg? y  ATP-rigponasniii
peakilii, 10 Karaji3yeThcsd Mio3uHoM [5, 9, 10].
ATP-a3Ha aKTUBHICTb MIiO3UMHY 3aJ€XWUTh BiJ
MPUPOAN KAaTiOHIB MeTasliB Ta J00pe KOopestoe 3
iXHiM ioHHMM panxiycoMm. Bonu, momioHo mo Mg?t,
MOXYTb 3B’3yBaTUCS 3 MiO3UHOM Ta HYKJIEO3U-
¢docharamu. KatioHnm ABOBaJIGHTHUX MeETajliB
TaKOX CTaOLIi3yIOTh KOMILJIEKC «Mio3uH-Me-
ADP-P» (mepexiaHuii ctaH) Ta OepyTb y4acTb y
MoJa bl Jucolialii mboro KoMruiekcy [6, 11].

BcranoBineno iHriOyroumit BnamB - Pb’t,
Cd* i Zn*® wna ATP-asHy aKTHWBHICTH Ta
CyIMepIIpelnIiTallil0 aKTOMIO3UHY TJIaJIeHbKUX
M’SI3iB MaTKM, KWK TIOB'SI3aHUM 3 €0 IINX
METaJliB Ha MMOYaTKOBY LIBUAKICTb rigpoaizy ATP,
10 KaTaJi3yeTbCs CKOPOTJIAMBUM KOMILJIEKCOM
[12, 13].

Co, Cu, Mn, Ni — o6iomeranu [14—17], gxi
Y HAJJUIIKOBIM KIJIBKOCTI CTalOTb TOKCMYHUMMU
IS XXMBUX OpPraHi3MiB, IO 3yMOBJIIOE HU3KY
naroJioriii. BizoMo, 1110 y HaceieHH S, SIKe ITPOXK M BAE
B MicHgX 3i 30iJbIICHOK KOHIEHTPALI€D IIHX
METaJiB y TIPYHTi, CIIOCTEPIra€ThbCcsi 3pOCTaHHS
CEpLEBO-CYIMHHUX 3aXBOPIOBAHb Ta 3JIOSIKICHUX
HOBOYTBOPEHDb Y ILIYHKOBO-KUIIIKOBOMY TPaKTi,
HUpkax Ta wkipi [18—21]. 3 niteparypu Bigoma
KOpeJIslis MixX BMicToM Mn y moBiTpi i BUHMK-
HeHHsAM OpaaukiHe3ii Ta xBopobOm IlapkiHcoHa
[19]. Hakomuuenns Cu B opraHisami Npu3BO-
IUTb OO0 CKJAJHUX TOKCHUKOJOTiYHUX e(EeKTiB,
BKJIIOUYAIOUM OKWMCHUI CTpec, TMOLIKOAKEHHS
JHK, mepokcumHe okucieHHs JimimiB. Hako-
nuuyeHHs: Cu y neviHlli KOpeJtoe 3 MyTallisiMy B
reHax ATP7A ta ATP7B nporteiHiB, 3aaisIHUX Yy
TPAHCIIOPTYBAHHI Mili, i MOSIBY TaKUX MyTalliid
MOB’SI3YI0Th i3 3aXBOPIOBAHHSM JIIOAC Ha XBOPO-
Oy Binbcona [22, 23].

Jns momasnbllioro po3BUTKY YSIBJAEHbB 1100
MEXaHi3My BILUIMBY KaTiOHIB Ba)XKMX MeTaJliB Ha
CKOPOTJIMBI MPOTEIHU IJIaJeHbKUX M’SI3iB MU II0-
CTaBUIM 3a MeTy pochimutu BramB Co**, Cu?t,
Mn?*, Ni** Ha aktuBHicTh ATP-a3u ta cepenHiit
TiIpOAMHAMIYHUI JiaMeTp aKTOMIO3MHY Ta cyO-
¢parmeHTa-1 wmiosuHy Miometpis. IHdopmalis
CTOCOBHO 3MiHM TiIpoAMHAMIUHOrO jiameTpa
3a3HAaYeHUX OIOMaKpOMOJIEKYJ Y HPUCYTHOCTI
iOHIB BaXXKKMX METaJjliB MOXe OyTH KOPUCHOIO IJIS
pO3yMiHHS (Di3MKO-XiMiYHMX OCHOB KOMIIJIEKCO-
YTBOPEHHS MiX LIUMU IIPOTEIHOBUMU CTPYKTYypa-
MU Ta 3a3HaYEHUMU MeTaJlaMU.
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Marepiaam i meToau

IMpenapar aKTOMiO3UHY onepxKyBaau
i3 MIaJeHbKOM’SI30BUX KJITMH MATKM CBUHI
MoaudikoBaHuM MetonoMm Barany [24] Ta Weber
[25]. M’a3m MaTKu CBMHI CTapaHHO O4YMILA-
JIM Big can30BOi OOOJIOHKM Ta KpOBi, IIpo-
MHUBaAJIM BOJOK, TOMOreHi3yBajJu i3 TpboMma
ob0’emamu Oydepa, mo wMictub 60 MM KCI;
1 MM NaN;; 0,3 MM nuriorpeiron; 0,5 MM
deninmernncynbdonindrop; 10 MM Tpuc-HCI,
pH 6,8; 0,5% tputon X-100. M’a3oBmii 3a-
JIMIIOK  BiAJifAsiad  UeHTpU(YTYBaHHSM  TIpU
6000 06./xB Ha nenTpudysi PC-6 (CPCP) ta npo-
MUBaJIM 3—4 pa3u BUlllcHaBEACHUM PO3YMHOM 0Oe3
tputoHy X-100. ExcTparyBajii akTOMiO3MH TPbO-
Ma ob’emaMu Oydepa, sskuit mictus 0,6 M KCI;
1 MM NaN;; 0,5 MM deninmeTuiacynbhoHindpTop;
0,3 MM pgutioTpeitosn; 20 MKI/MJI COEBOrO
inrioiTopa Tpuncuny; 10 MM tpuc-HCI, pH 7,5.
ITicag ekcrpakiii akKTOMiO3MHY M’SI30BUI 3a-
JIMIIOK  BiAJifAsiad  UeHTpU(YTYBaHHSIM  TIpU
6000 06./xB, a HamOCAIOBYy PiIVMHY pPO3BOIWIU
BoJ010 (10 3—3,5 J1) A OcaJXeHHSI aKTOMiO3UHY
(3 MeTol #Oro OYMILEHHSI BiJ BOAOPO3YMH-
HUX MpoTeiHiB). Ocal akTOMiO3WHY Biadiasuiv
BiJL HamocamoBOi PpIiIMHU LEHTPUQYTyBaHHSIM
(6000 00./xB) Ta PO3YMHLIN Yy MiHIMaJIbHIA
kinbkocti 50 MM Tpuc-HCI (pH 7,5), o mictus
0,6 M KCI, micis 4yoro 3HOBY LIEHTpUDYTryBaau
st ocBitieHHs 1 rog mpu 105 000 g.

CyodparmenTt-1 MIiO3UHY IaAEHBKUX
M’SI3iB MaTKM OAepXyBaJM LIJISIXOM PO3ILe-
IJIEHHS aKTOMIiO3MHY 0-XiMOTPUIICUHOM 3TiJTHO
3 MmetomoM Weeds and Taylor [26] i3 nmegakumu
Mmoaudikamismu. Peakiito npoBognan B 50 MM
tpuc-HCI (pH 7,5), mo mictus 0,6 M KCI, 1 MM
mutiorpeiton, 1 MM EJITA, nipotsirom 20 XB nipu
22 °C; BaroBe CIIiBBiIHOIIEHHSI aKTOMiO3UH/
a-ximMmotpurnicuH — 400 : 1. 3ynuHsaaM peaxiiio
0,1%-um  deninmetmiicynbdoHinpTopom. Po3s-
minmeHHs cyodparmeHTa-1 NOpPOBOOMIIM  METO-
JIOM i0OHOOOMiHHOI XxpoMaTorpadii Ha KOJOHII 3
DEAE-Sepharose CL-6B na xpomarorpadiuHiit
cucteMi BioRad (CIIA). Enrouiro 3npilicHioBaiu
i3 BukopuctaHHaM rpagienta KCI Big 0 no 0,2 M.
Dpaxkitis, 1110 MiCTHJIAa TOJiBKY MiO3MHY, BUXOAMIA
3 KOJIOHKHM rOoCTpUM Mikom Impu KoHueHTpamii KCI
0,12 M. CyodparmenT-1 OyB ineHTH(IKOBaHUI1 3a
HasIBHOCTi J0CUTb BUCOKOi ATP-a3Hoi akTMBHOCTI
y ¢pakuii — 60 £ 19 mxmonb P/xB Ha 1 mr
npoteiny (M = m, n = 8).

BMmict mpoteiHy y npenapatax BM3Hayajau
3a MetonoM Bradford [27], a TakoX BUKOpPHUCTO-
ByBaJIM KPUBY KOHILIEHTPALiliHO1 3aJIEXKHOCTI I10-
IIMHaHHA cBiTia npu 280 HM, cTaHAAapTU30BaHY
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3a CHUpPOBAaTKOBMM ajbOyMiHoM. Ywucrory mpe-
rmapaty KOHTPOJIIOBAJM METOIOM eleKTpodope-
3y B MOJiaKpMJIaMiJHOMY rejli 3a AeHaTypPyIOUYUX
yMoB [28]. 3rimHO 3 pe3yibraTaMu eJIeKTpPodo-
pe3y, omepXKaHWi HaMy TIpernapar akKTOMiO3WHY
MICTUB: BaXKW JIAHIIOT MiO3UHY (IIPUOINU3HO
200 k/la), nerki manuroru miosuny (17 ta 21 xa),
akTuH (42 xJla) Ta OOMIIIKM peryisiTOpHUX
nporeiniB. Ilpemapar cyogparmeHTa-1 Mio3uHY
Ha ejieKTpogoperpaMi BiAIOBiJaB MOJICKYJISIPHIN
maci npubansHo 100 xa, 110 y3romxXyeTbes 3 aa-
HUMU JiTeparypu [29].

ATP-a3Hy aKTUBHICTb aKTOMiO3UMHY Ta
cyodparmeHTa-1 Mio3uHY HOCHIAXKYBaaud IIpU
temrieparypi 37 °C y cepenoBullli iHKyOalii (3a-
ralpbHuii o0’eM 1 M) Takoro ckjiagy (B MM):
iMigazonbHUil abo Tpuc-oydep (pH 7,2) — 20,
KCl — 100, CaCl, — 0,01, MgCIL, — 5, ATP —
4. KoHILeHTpallis aKTOMio3MHYy Ta cybogparMeH-
Ta-1 MiO3uHY y cepenoBullli iHKyballii cTaHOBU-
na 20 MKr/MJ, TpUBaJicTh iHKyOGarii — 2—6 XB.
KoHTponemM Ha HeeH3UMaTW4YHU rigaponaiz ATP
CJIyTryBaJIi IIpo0Ou, sSKi MICTUIM BCi CKJIAAOBI ce-
penoBuilla iHKyOallil 3a BUKJIOYEHHSIM IIPOTEiHY.
KinpKicTh BiAlleIJIEHOIO Bif HYKJIEO3UATpUdOC-
(bary HeopraniyHoro ¢ocary P, min yac ATP-
rizpojasHoi peakuii BuzHayanu metomoM Chen
[30].

Ilin yac pocmigXeHHsI BIJIMBY KaTiOHIiB
JNBOBAJIECHTHUX MeTajliB Ha akTuBHicTb ATP-a3u
aKTOMiO3MHY Ta cyogparmeHTa-1 Mio3uHy Ija-
JEHBKOTO M’S3a PO3UYMHU XJOPUIIB LIMX METaJiB
BHOCHUJIM Oe3MocepeaHbO Y CTaHIAPTHE CEPelOBU-
1Ie iHKyOalii 70 KiHLeBOi KOHIeHTpaLii 3—5 MM.
Y KOHTpOJBHI MpOOH, 110 HE MICTUJIM KaTioHiB
METaJiB, 3aMiCTh PO3YMHIB XJIOPUIiB LIMX METaJliB
BHOCHUJIU aJIiKBOTY BOIU.

DyHKIIi10 PO3M0iay aKTOMiO3MHOBOTO KOM-
mjaekcy Tta cyodparMeHTa-1 Mio3MHY MiOMETpis
3a pO3MipoM BHU3HAuaJlu METOOOM (POTOHHOIL
KOpEJSIIiMHOI CIeKTPOCKOMil 3a JOMOMOIo0 Ja-
3epHOro KopenduiiiHoro crnekrpomerpa (JIKC)
Malvern Instruments «ZetaSizer-3» (Benu-
ka bpuranisg), o6bmagHaHoro He-Ne mazepom
tunty JITH-111 (P = 25 mBt, L = 633 um) [32].
HocnigxyBaau po3uuHU TIpoTeiHiB y 20 MM
tpuc-HCI abo imimazonpHOMy Oydepax, pH 7,2,
mwo mictuau 0,6 M KCl. Peectpauiio na3epHoro
BUNpoMiHioBaHs, poscisiHoro (RI = 1,33) po3uu-
Hamu, npoBoausn npotsarom 300 cex mpu 22 °C
mig KyToMm poaciroBaHHsT 90°. OnepxkaHi pe3yib-
TaTX BHUMIipIOBaHb OOpOOJSIM 3a JOINOMOIOIO
kommr'totepHoi mporpamu PCS-Size mode v1.61
[31].

Bzaemonito  CKOpOTIMBUX
KaTioHaMM  BaXKMX MeETaJliB

MHpOTeiHiB i3
JOCIIiIXKyBaIu
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CHEKTPOPIYyOPOMETPUUYHUM METOIOM i3 BUKO-
PUCTAHHSIM €03UHY Y SIK (bJIyOPECLEHTHOIO 30H-
ny. Cnektpu dQuyopeclueHIil BUMIpIOBaJM Ha
(ayopeclieHTHOMY crniekTpodoTomeTpi  Signe-4
(JIatBist). @ayopecleHLilo 30ymXyBajaud Ipu
515 HM Ta peectpyBasiu npu 515—595 Hm.

CraTUCTUYHY 0OpOOKY OfepKaHUX eKCIIePU-
MEHTaJbHUX JaHUX MPOBOAMIN 3 BAKOPUCTAHHSIM
t-xputepito CrtblomeHTa. BiporinHumu BBaxkaiu
pesyabraru, gkumo P < 0,05.

JocniakeHHsI TTPOBOAWIM, BUKOPUCTOBYIO-
YW HACTYMHI peaKTUBU: CUPOBATKOBUU aibOyMiH,
EI'TA, imima3zon, mMapkepHi MpPOTEIHU IJISI €JIeK-
tpodopesy B NaJIC-TTAAT (6000 — 205 000 Da)
(Sigma, CIILIA), autioTpeiton (Serva, HimeuuunHa),
ATP, akpunamin, ackop6iHoBa kuciora (Fluka,
M seiiuapis), Tpuc, raiuuH (Merck, HimeuuunHa),
N,N-metunenbicakpunamin ~ (Acros  organics,
benbris), N,N,N,N-TteTpameTuieHAiaMiH
(Reanal, YropiuHa). Bci po3uMHu roTyBaiu Ha
JIBiYi AUCTUJIBOBAHIN BOMi 3 €JIECKTPOMNPOBIIHICTIO
MeHIIow 3a 2 uS. EnekTpompoBigHiCTh Boau
peecTpyBaju 3a J0MOMOrow KoHaykromerpa OK-
102/1 (YropimmnHa). KoHIleHTpa1iro KaTioHiB TBO-
BaJICHTHUX MeTajliB BU3HAyaJlM TUTPYBAaHHSIM 3a
MeTtoaoM Mopa [32].

PesyasraTé Ta 00roBOpeHHs

Cyo6crpatom ATP-a3u mM’s130Boro Mio3nHy €
koMmiiekc MgATP?, aje 3a IeBHUX YMOB Y ITPOIIECi
rigponizy ATP, 1o kaTtani3yeTbcsi MiO3MHOM CKe-
JIETHUX M’31B, Mg2" MoXe 3aMilllaTucs KaTioHaMu
iHIIMX IBOBAJEHTHUX MeTasliB, 30KpeMa BasKKUX
[4—7].

Ilin yac pocmimXeHHST BIJMBY KaTiOHIB
Baxxknx metaniB (Co?*, Cu’’, Mn?" ta Ni’') Ha
akTUBHICTh ATP-a3u akToOMiO3MHY TJ1aJIeHBKOTO
M’s13a Matku (puc. 1, A) Hamu OyJ10 BUSIBJIEHO, 1110
kationu Co?*, Mn?*, Ni?*, BHeceHi B iHKyOaliliHe
cepenoBuie (o wMictuio 4 mM ATP, 5 MM
Mg?* Tta 10 MmxM Ca?") y koHHeHTpamii 5 MM,
iHTioytoth ATP-rizponasHy peaxiiiio CKOPOTIH-
BOr0 KOMILJIEKCY TOPiBHSIHO 3 KOHTpoJsieM (Ipu-
itHgToro 3a 100%). HaiiGinbmiuii iHriGyoo4uii
edexr BusiBasge Co**, IKUii rajibMye aKTUBHIiCTb
ATP-a3u Ha 59 *+ 9% BiZHOCHO KOHTPOITIO, IEIIO
HUXUY iHTiOyr0uy mito BUABISOTH Ni’t Ta Mn?* —
49 + 8% i 26 £ 9% signosigHo. Ilpore, karioHn
Cu y Takiit )xe KOHLeHTpallil akTuBytoTh ATP-a3y
aKTOMIO3MHY OiJblI HixX y 2,5 pasa (267 + 28%)
MHOPiBHSAHO 3 KOHTpoJjeM. KOHTpoJbHI 3HaYeH-
H ATP-rigpona3Hoi aKTMBHOCTI BUMipIOBaju B
cepeloBUII iHKYyOallii, SKe He MiCTUJIO KaTiOHiB
BaXXKMX MeTajiB, aje MictTuimo Mg?*. BemmuwmHa
akTUBHOCTI ATP-a3u CKOpPOTJIIMBOTO KOMIIJIEKCY
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3a Hux yMoB ctaHoBuia 20 £ 5 mxmonb P, /xB Ha
Mmr nipoteiny (M = m, n = 9).

Binomo, mo cyodparmeHT-1 Mio3uHYy € IO-
CTaTHbHOIO (PYHKIIIOHAJILHOK ONMHUIICIO MiO3UHY,
TOMY 110 ITOBHICTIO 30epirae ATP-a3Hy aKTUBHICTh
LIJIOr0 MiO3UHY Ta 3[AaTHICTb B3aEMOMISITU i3 aK-
TuHOM. KpiM TOro, BiH € 3py4YHOIO0 MOIEJUIIO IJISI
JOCIIiIXXeHb BIUIMBY KaTiOHIB BaXXKMUX MeTaJliB
3aBOSIKM  BMCOKiMl pO3YMHHOCTI CcyOgparmeH-
Ta y BOJNHUX PO3UMHAX i3 HMU3bKOIO iOHHOKIO CH-
Joio (Ha BigMiHY Big miosuny) [29]. BuBueHHs
BILUIMBY KaTiOHiB BaXXKuX MeTajiB Ha ATP-asHy
AKTUBHICTh cyO(dparmeHTa-1 Mio3MHY IOKa3ajo
(puc. 1, b), mo xationun Mn, Co Ta Ni 3a 5 MM
KOHLIEHTpalil (y cTaHAApTHOMY iHKyOaliliHOMY
cepenoBUIli) iHTriOYIOTh akKTuBHicTh ATP-a3u
cyodparmernTa-1 mio3uHy Miomerpist Ha 31 + 9,
52 + 6 ta 42 * 13% BiANOBiAHO MOPIiBHSHO 3 KOH-
tposieM. BogHouac, Cu?*y Tiii camiii KOHLIEHTpaIlii
akTuBye Tigpojiz ATP, mo karanizyeTbcs cyO-
(parmeHTOM-1 Mio3uHy, Oinbll HixX BTpuui. ITo-
Ka3zaHa KOHLIEHTpalliliHa 3aJieXkHicTh BruBy Cu?*
(y miamasoHi KoHueHTpauiit Big 0,5 no 5 MM) Ha
akTuBHicTh ATP-a3u roniBKu Mio3uHy (puc. 2):
Cu?" [0303aJIeXKHO aKTUBYE TIPOLEC Tiapoisy
ATP, 1mo katamidyeTbcsi cyodparmeHTOM-1
Mmio3uHy. KpuBa KOHLEHTpaliiiHOI 3aJeXHOCTi
naii Cu?* Ma€e TeHJAEHIiI0 1I0J0 BUXOAY Ha Ija-
TO, moumHawuu i3 3 MM koHueHTpawii. KoH-
cranta aktuBauii K, ATP-asu romiBku Mio3uHy
karionamu Cu craHoButh 1,8 £ 0,6 MM (M £ m,
n=4).

OTrxe, onmepxKaHi BEJIMYMHU iHTiOyBaHHS
ATP-a3u cyogparmeHTa-1 Mio3uHy KaTioHamMu
Mn, Co ta Ni (puc. 1, F) 6au3bKi 10 TUX, IKi Oyn1u
BCTAHOBJIEHI MMiJl Yac aHAJIOTTYHUX AOCIiIXKEHb Ha
aKToMio3uHi MiomeTpist (puc. 1, A). BomHouac,
aktuBytoua gist Cu?* Ha mpouec rigponizy ATP,
1110 KaTaji3yeThCs T'OJiBKOIO MiO3MHY, BUSIBUIACH
TaKoX OJIM3bKOIO 10 1ii iboro Kariony Ha ATP-a3zy
CKOPOTIMBOTO KoMmIuiekey (puc. 1, b ta 1, A). Pe-
3yJIbTaTu AO3BOJISIOTh MPUITYCTUTH, 1110 MillIEHHIO
BILUIMBY BaxKKMX MeTaJjliB Ha CKOPOTJIMBI IIPOTEIHU
€ caMe roJjliBKa Mio3uHy, B sKiil JOKaJi30BaHUI
akTUBHUI LeHTp ATP-a3u.

KaTtioHn BaxXkKux MeTajiB, y TOMY YHCIi
i xarionm Cu, B 3aJieXXHOCTi BiJ opraHa, IMo-
XOIXKEHHSI TKAaHMHM Ta (Di3ioJ0oriyHOro CcTaHy
opraHiaMy, 3aaTHi abo iHrioyBatu, a00, HaBIIaKU,
MiABUIYBATH €H3UMATUUHY aKTUBHICTh [33—39].

V nitepaTypi € gaHi Ipo CyTTEBE 30iIbIICHHS
IIBUAKOCTI €H3UMMaTU4YHOro rigponaizy ATP vy
npucyTHocTi Cu?*; peakiist y MPUCYTHOCTI LIbO-
ro KaTiOHy MpPOXOAUTb Yepe3 AUMEPHMI XxeaaT
[(ATPCuOH),]*, B axomy karionu Cu, iMOBipHO,
3’¢qHaHiI JBOMa TiApOKCHMJIbHUMM ioHamu [15].
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Puc. 1. Bnaue kamionie éaxckux memanie (5 mM) na
akmuenicmv ATP-a3u akmomio3auno6o2o Komniexcy
(A) ma cyogpaemenma-1 miosuny (b) miomempis
(M £ m; n = 6). 3a 100% npuiinamo 3HaueHHs
ATP-a3noi akmuenocmi 6 cepedosuwyi inKyoauii,
AKe He MICmUA0 KAamioHI8 6adcKux memasnie, ane
micmuno Mg**; eiominnocmi @ipoeioHi nopieHsaHo 3
danumu kowmpoaro, * P < 0,05
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Sigel H. moka3zaB, 110 KaTiOHW MeTaJliB CIIpUSI-
oTh gedochopunoBanHio ATP y BomHOMy
PO34MHi, i iXHSI ePEKTUBHICTb 3HUXKYETHCSI B MO-
panky Cu?* > Ni** > Mn*? > Mg ?*. Haiibinbima
edpekTuBHicTh Cu?* y IIbOMY IIpolieci Moxe OyTHU
MOB’s13aHa 3 YTBOPEHHSIM Yy IIPUCYTHOCTiI ILIbOTO
KaTioHa akTuBHOro Komruiekcy [Cu(ATP),(OH)],*>
[40].

3 MeTol BMBUEHHSI MeXaHi3My BILIMU-
By KaTioHiB Baxkux wMeTaniB Ha ATP-asny
AKTUBHICTh CKOPOTIMBOTO KOMILIEKCY ITOIAJIb-
1ma pobora Oyjia crpsMOBaHa Ha JOCIIiIKEHHS
B3a€EMOJIi1 KaTiOHIB AEAKWX BaXKHUX MeETajiB i3
aKTOMiO3MHOBUM KOMILJIEKCOM (iyopoMeTpuy-
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Puc. 2. Konuemmpauitina 3anexncnicmo enauey Cu?* na axmuenicmv ATP-asu cybgpaecmenma-1 miosuny

(M+m;n=4)

HUM METOJOM i3 BUKOPUCTAHHSM eo3uHy Y (2, 4,
5, 7-teTpabpoMdJyopeciieiny) ik dayopodopa.

MeTtonom eJexTpodopesy B noJi-
aKpuJIaMiTHOMY TeJdi B yMoOBax JeHaTypallii
HaM¥ OyJIo0 BUSBIEHO, 110 eo3uH Y (10-* M) mae
3[JaTHICTh 3B’SI3yBaTUCAd 3 MiO3MHOM MiOMETpisl:
nicis iHKyOallii akTOMiO3MHOBOTO KOMILJIEKCY 3
€03MHOM Y Ta HACTYIIHUM OCaJXEHHSIM MPOTEiHY
(1151 3BIIBHEHHSI MOT0 BiJl HE3B’13aHOT0 €03UHY Y)
OpOoTE€IHOBA CMyTa, IO BiAMNOBiIajla MiO3WHY,
majia (IyopecUeHTHUII aHajor B yMoBax 30y-
JKeHHS yabTpadioneToBUM BUIIPOMiHIOBAHHSIM
(maHi He HaBeneHo). [ToxigHi €03UHY LIMPOKO 3a-
CTOCOBYIOThCSI SIK (hJIyOpeCLEHTHi 30HIM Yy pasi
JOCJiIXEeHb MOJIEKYJISIPHOTO MEXaHi3MYy M’SI30BOTO
ckopoueHHs [41, 42]. ¥V 3B’13yBaHHi €o3uHy Y 3
aKTOMiO3MHOBMM KOMILJIEKCOM MIOMETpisI BaXk-
JIMBa POJIb HaJIeKWTh iOHI3alLliiHUM MpolecaM Ta
eJIEKTPOCTaTUYHUM B3aeMonisaMm [43, 44]. Eosun Y
Ma€ MaKCMMyM MOIJIMHaHHS npu 510 HM, MakKcu-
MyM dayopecueHuii npu 535 HM [45]. Bussuio-
csl, 110 aKTOMiO3MHOBUI KOMILIEKC HE BILJIMBAE
Ha CIeKTpalJibHi XapaKTepUCTUKU €03UHYy Y: Mo-
JIOKEHHSI MAaKCUMYMiB MOTJIMHAHHS Ta eMicii eo-
31HY Y, acOLiilOBAHOIO 3 aKTOMiO3MHOBUM KOM-
MJIEKCOM INIafIcHbKOT'0 M’s13a MaTKHU, Y TIPUCYTHOCTI
BCix mocmimkyBaHux MmetaniB (Mg?', Mn?", Co*,
Cu?") He 3MIHIOETBCH.

Ilpore, Oyna BCcTaHOBJIEHA pi3HA 3MAaTHICTH
KaTioHiB BaxKKMX METaJliB racUTU (hJyopeCleHIi 0
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(ayopodopy, 3B’13aHOr0 3 aKTOMiO3MHOBUM KOM-
MaekcoM, a came, Mg?>" ta Mn?" mpakKTH4YHO He
BILJIMBAJM Ha iHTEHCUBHICThb eMicii 3B’13aHOro 3
AKTOMiIO3MHOM (PIyOPECHEHTHOTO 30H/a; BOJHO-
yac, 3a HasgBHocTi Cu?" cnocTepiraju HaiOiabLI
BUpaXeHe TaciHHS eMicii 3B’SI3aHOro €03uHy Y,
MEHIII BUpaXeHe TaciHHg — y mpucyTHocti Co’t
(puc. 3).

Mu npuiyckaemMo, IO KiJbKICTh MOJIEKYJ
€03uHY Y, SIKi 3JaTHi 3B’13aTUCS 3 aKTOMiO3MHOM
MIOMETpis, 3aJIEKUTh Bif CTPYKTYPHOIO CTaHy
CKOPOTJIMBOTO KOMILJIEKCY. He BuKIIIOUEHO, 1110
B YMOBaX MNPHUCYTHOCTI KaTiOHIB pi3HUX MeETaJliB
MO-pi3HOMY 3MiHIOETbCS KOH(pOpMaLLisl MPOTEiHY,
a OTKe, i KiJIbKiCTh 3B’13aHMX MOJIEKYJ €03UHY Y
Ha OIHY MOJIEKYJly akToMio3uHy. Lle Moxe BusiB-
JISITUCS 'y Pi3HOMY PiBHi (hayopecleH1ii ¢ayopo-
dbopy.

Mio3uH y npoueci rigpoaizy ATP nmorpebye
MpUCYTHOCTI Mg, OCKIJIbKM HYKJIEO3UATpUdOC-
(at 3B’IByETHCSI B aKTUBHOMY LIEHTPi EH3UMY
caMe 4yepe3 KatioH Mg. BomgHouac, 1eit karioH
Oepe yuyacTb y karanisi rigposizy ATP [8]. Kpim
ATP-a3Horo 1eHTpy, iCHye BeJuKa KiJbKiCTh
Mg?*-ancopOyroumx  OiITHOK Yy MOJEKYJi
MIiO3MHY Ta aKTWUHY, IO BiIPi3HSIIOTHCI 3a CH-
JIOIO 3B’sI3yBaHHS i0HiB Mg Ta CHOpiJAHEHICTIO 10
HUX. Y MOJIEKYJIi MiO3WUHY TpUHAWUMHI JIBi 3 HUX €
BUCOKOaiHHUMMU, i afgcopOlrisg Ha Hux Mg?* Bax-
JIMBA y TIpolecax MepeTBOPEHHSI XiMiYHOI €Hepril
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IHTEHCUBHICTb doriyopecLeHLUii
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Puc. 3. Bnaue xamionie eaxckux memanie (5 mM) na inmerncusnicms hayopecuenuii eozuny Y, acoyiiioganoeo

3 AKMOMIO3UHOBUM KOMNACKCOM Miomempis, /. ; = 488 um. Hasederno munoei cnexmpu

B MEXaHiuHy, 3aBASIKU 4YOMY 3IiHCHIOETHCS
M’s130Be CKOpoueHHs [9]. ¥ mpucyTHocTi ioHiB Mg
MoHoMepu G-aKTUHY MiJAIAraloTh HEKOBaJICHTHIl
moaudikalii  Ta  yTBOPIOOTH  HEPO3UMHHI
JABoCIipajbHi (dinameHTu F-akTunHy. AacopOuis
Mg?* Ha morekyiti F-akTWHY BakJIMBa TaKOX TSI
NiATPUMaHHS HOro akTMBHOI KOH(opMaliii.

He BukiouyeHo, 1o aacopOliisi KaTioHiB
Hedi310JIOTIYHUX IBOBAJICHTHUX MeETaJIiB Ha Ie-
IGKUX Mg?"-3B’a3yBalbHNX (@ MOXJIWBO i Ha
iHIIMX) OiISTHKAX MiO3MHY Ta aKTMHY TPU3BO-
JUTh [0 TMEeBHUX KOH(opMaliilHUX MepedyaoB
000X IPOTEiHiB, 1110 MOXE MaTH BIUIMB HA aKTUH-
MIO3MHOBY B3a€EMOJIiI0, a OTKE i HA €H3UMAaTUYHY
aKTHBHICTh aKTOMIO3WHY.

Kationun Cu, gki, Ha BiIMiHY BiJ KaTioHiB
iHIIMX ABOBAJIEHTHUX MeTasiB, aKTUBYIOTb ATP-
a3y aKTOMIO3WMHOBOIO KOMIUIEKCY MiOMeTpis
(puc. 1), BUSIBASIIOTh HalOiNbIIy 3IaTHICTH Ce-
ped iHIIMX KaTioHiB TacuTU QJIYOpecleHIito
€o3rHy Y, acolilioBaHOrO 3 aKTOMiO3WHOM
(puc. 3). Lle moxe OyTH pe3yJbTaTOM TOroO, LIO
mig 4yac B3aeEMOAii 31 CKOPOTJIMBUM KOMIIJICK-
com Cu?" cripmumHIOE KOHGpOPMAIIiiHI 3MiHHA Y
CTPYKTYpi MpPOTEIHY, SKi MOXYTb HPU3BOIUTHU
J0 3MEHIIEHHSI HOoro CIHOpigHEHOCTI 0 (ayo-
podopa. BHacmigok LUX CTPYKTYpPHUX 3MiH
3MEHILIYETHCSI KiJIbKICTh MiCLlb 3B’I3yBaHHS €03U-
HY Y i3 MpOTEIHOM, IO BUSBIISIETHCS B TaCiHHI
¢bayopecuenuii  ¢ayopodopa, 3B’13aHOrO 3
aKTOMiO3MHOM. MOXJIMBO, ILIO aIcopOLis came
Cu?" Ha JesIKWX KaTiOH3B’I3yBaJIbHUX iJsTHKaX
MOJIEKYJIM aKTOMiO3MHY MPU3BOAUTH OO CTBO-
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peHHsl OiNblI COPUSITAMBOI AJs rigponizy ATP
KoH(opMallii aKTUBHOrO LIEHTPY MOPiBHSIHO 3
IHIIMMHA KaTiOHAMU.

IMomanpbuii gocmigkeHHs OyJa0 CIOPSIMO-
BaHO Ha BUSIBJIEHHSI BILUIMBY KaTiOHiB BaXXKMUX
MeTaJliB Ha cepeAHill TiapogAWMHaAMiYHUN JiamMeTp
aKTOMiO3MHOBOI'O KOMILJIEKCY Ta cyOdparmeHTa-1
MIiO3MHY MiOMETpisi 3 BUKOPHUCTAHHSIM METOMY
(oToHHOI KOpesLiiiHOl cnekTpockorii. KoHTpo-
JIeM CAyTyBaJu 3pa3Kh aKTOMiO3MHOBOTO KOM-
naekcy (B 20 MM tpuc-HCI abo iminazoabHOMY
oybepax, pH 7,2, mo mictmim 0,6 M KCI), y
MpUCyTHOCTI 5 MM Mg?*.

Merton ¢doToHHOI KopensiiiiiHoi
CHEKTPOCKOITiI  JO3BOJIIE BUSIBUTU  PO3MOMLI
Pi3HUX MOJIEKYJ Ta HAAMOJEKYJISIPHUX YTBOPEHb
y po3uuHi 3a ixHiMu po3mipamu. HeoOxigHO
BimMmiTuTH, 10 BUKopuctaHa B JIKC mporpama,
po3pobisieHa [Jis1 BU3HAUYEHHSI TiIpoAMHAMiuHOIO
piamerpa (I'JI) yacTuHOK cdepuyHoi GopMu.
ToMy omepXaHi IMM METOIOM PO3MipU MOJEKYJI
ONM3bKi 10 CHpPaBXHiX TiIBKU JJs1 TJI00YyJsip-
HUX OpoTeiHiB. ¥ pasi, Koiu ¢opMa MpOTEeiHy
maneka Bin cdepmyHoi, omepxkaHi 3HadeHHS [/
BBaXKalOTbCsl JTOCUTh YMOBHOIO BeauuuHow. Lle
CTOCYETHCSI TIOBHOK MipOI0 MOJEKYJIM MiO3UHY,
sIKa Ma€ BUAOBXEHY (OpMY Ta CKJIaJA€ThCS i3
robysspHoi roxiBku (S1) (~ 16,5—19,0 HM y 10B-
KUHY Ta 5,0 HM y IIMPUHY) Ta CTPUXKHENOAiOHOT
xBOCTOBOI yacTuHU (~ 150,0 HM x ~ 2,0 HM).

Bbyno nokazaHo (puc. 4, A), 1110 y TPUCYTHOCTI
KkaTioHiB Mn, CoTta Ni cepenHiii rizporHaMiYHHA A
JiaMeTp aKTOMiO3MHOBOIO KOMIIJIEKCY TJaJeHb-
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Komnaexcy (M = m; n = 4—06). b — enaue kamionie eaxrckux memanié Ha cepedriil 2iopoournamiunuil diamemp

S1 miozuny miomempis (M + m; n = 4)

KOro M’si3da MaTKu CyTTEBO HE BiApi3HSIETBHCS Bil
'l y mpucyrnocti Mg?". ¥V mpucytHocti Cu?*
crniocTepiraerbcst 3HauHe (y 30 pasiB) 30iJIbLIEHHS
pO3Mipy YaCTMHOK MPOTEIHOBOTO KOMILIEKCY, 1110
MoOe OyTU HacJliIKOM iXHbOI arperaiiii. Arperaitisi
poTeiHiB y mpucyTHocTi Cu?* € MOCUTh BiTOMUM
SIBUILIEM, i JIesiKi aBTOpU IOB’SI3yI0Th i1 3 YTBO-
PEHHSIM MiXMOJEKYJSIpHUX MICTKiB 3a YYyacTio
CuOH [26].

20 H
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MeTonom (oroHHOL KopeJsiiiiiHol
CIEKTPOCKOTIii BUSIBJIEHO (pUC. 4, b) 301JIbLIEHHS
cepenHboro Il cyOodparmeHTa-1 Mio3uHy y
npucytHocTi Co?* Ta Ni?* y 1,5 pasa y mopiBHSIHHI
3 PO3MipOM TOJIiBKU MiO3WHY y TPUCYTHOCTI Mg?*
Tta 125-pazoBe 36inbuieHHss I'JI cyodparmenTa-1
Mio3uHy y mpucyTHocti Cu?'. Ha puc. 5 mokazaHa
pI3HUIIS Yy PO3MOMiai YaCTUHOK cyOdparmeHTa-1
MiO3MHY y TIpUcyTHOCTI Mg?* ta Cu?', gake Moxe
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Puc. 5. Bnaue kamionie Cu na po3nodin cepednvoeo eiopodurnamiunoeo diamempa (I/]) (3a 06’ emom) cyoghpae-
menma-1 miozuny miomempis. 3a 100% npuiimaemocs KinbKicms YGCMUHOK, eK8i8aieHMHULL 2I0pOOUHAMIMHUT
diamemp saKux snaxodumocs 6 dianasoni ¢id I/l . do I/l 3 mounicmio +0,1% (susnauaemocsa xapaxmepu-

min

cmukamu JIKC Malvern Instruments «ZetaSizer-3»).
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OyTHU HACJIiIKOM arperaiii mIpoTeiHOBUX YaCTUHOK
3a yuactio Cu?*.

Takum yMHOM, MOKa3aHO, 110 KaTiOHU BaxX-
KMX MeTajliB BIJIMBalOTh Ha MpOLEC TiApoJi3y
ATP, axuit KaTanai3yeTbCsl aKTOMiO3MHOBUM KOM-
mjaeKkcoM Ta cyodparmeHTOM-1 MiO3MHY TIJ1aieHb-
KOro M’s13a MaTKu, Ha QiiyopecueHlio diayopo-
dopa (eo3uHy Y), acouiiioBaHOIO 31 CKOPOTIAUBUM
KOMILJIEKCOM, a TaKox Ha cepeaHi I'Jl akTomio3nuHy
Ta cyodparmMeHTa-1 Mio3uHy.

OnepxxaHi pe3yJbTaTy CBigyaTh MPO CYTTEBI
3MiHM Y CTPYKTYpi Ta (PYHKIIiI aKTOMiO3MHOBOIO
KOMILJIEKCY MIiOMETpisl y INPUCYTHOCTI KaTioHiB
BaXKKMX MeTajliB Ta JO3BOJSIOThH MIPUITYCTUTH, 110
MIIIEHHIO BIUIMBY LMX METajJiB Ha CKOPOTIMUBIi
npoTeiHu € cyodparMeHT-1 Mio3MHY, B SIKOMY
JIoKajizoBaHUM akTuBHUIA wHeHTp ATP-a3u Ta
AKTUH3B’I3yBalbHi HiNSIHKUA. Taki CTPYKTYpHIi
Ta (YHKIIOHAJbHi 3MiHHM, IO BiAOYBarOTbCSI B
MOJIEKYJIi aKTOMiO3UHY, 30KpeMa y cyodparMeHTi-1
MIO3MHY, IiJ Ji€l0 KaTiOHiB BaXXKWX METajliB, y
pa3i IXHbOro 3HaYHOI'0 HAKOMMYEHHS B OpraHi3mi
MOXYTb OyTHU IIPUUYMHOIO ITOPYIIEHb CKOPOTINBOL
¢dynkuii Marku. OpepxkaHa iH(opMaLiss Moxe
OyTU KOPUCHOIO IJISI pO3YMiHHS (pi3MKO-XiMIiYHUX
OCHOB B3a€EMOJil CKOpPOTJIMBUX IMPOTEIHIB IJa-
IEHBbKUX M’43iB 3 i0HAMUM BaxKKWUX METAJIiB.

Aemopu 60suHi 0OKMOpy XiMiuHUX HAYK, NpO-
ecopy, 3asidyruomy kaghedpu hizuunoi ximii
Kuiecvkoeo nauionaavHoeo yHieepcumemy imeni Ta-
paca Illesuenxa Ppuuvkomy Ileopio Onecosuuy 3a
KOHCYAbMamueHy 00nomozy npu HanucaHHi pobomu.

Pobomy 6yso euxonmamo 3a ¢hinauncoeoi nio-
MPUMKU UiAb0BOI KOMNACKCHOI MIDICOUCUUNAIHADHOT
npoepamu  Haykoeux docaioncens HAH Yxpainu

«DyHdamenmanvHi  OCHOGU — MOACKYAAPHUX — Ma
KaimuHHux OiomexHonoeitl», npoekm Nol3/1(4)-
31/10.

BJIUAHUE KATUOHOB TS 2KEJIBIX
METAJIJIOB HA ATP-a3nyio
AKTUBHOCTb AKTOMUO3MHOBOI'O
KOMIIJIEKCA U CYB®PATMEHTA-1
MUWO3UHA TJIAKOM MBIIIIIBI
MATKHU

P. JI. Jlabbinyesa, O. H. bobposckas,
A. 0. Yynuxun, C. A. Kocmepun

HNHuctutyt 6uoxumuu um. A. B. TMannanuna
HAH VYkpaunnsi, Kues;
email: labyntseva@biochem.kiev.ua

HccnenoBajioch BIMSIHUME JIBYXBaJIGHTHBIX
katruoHoB — Co?*, Cu?", Mn?* u Ni** (5 MM) Ha
akTUBHOCTb ATP-a3bl aKTOMMO3MHOBOIO KOM-
niaekca u cyodparmenrta-1 (S1, roJoBKM) MUO3U-
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Ha muoMetpus. Ilokazano, uto Co+, Mn?* u Ni**
OposIBISIIOT MHruoupymomee, a Cu’* — aKTUBU-
pymoliee IeiCTBME Ha SH3UMATUYHYI0 aKTUBHOCTh
KakK aKTOMMO3MHa, TaK U S1 MuUO3uHa.

Honbsl Mg u Mn npakTU4yecKUd HE BIIMSIOT
Ha MHTEHCHMBHOCTb 3MMCCUM acCCOLMHUPOBAHHOTO
C aKTOMMO3MHOM 203MHA Y, B TO BpeMsl KakK B
MPUCYTCTBUM KaTHMOHOB Cu HaOII0daeTCs CHUJIb-
HO BBIpaXEHHOE TallleHWe 3MUCCUM CBSI3aHHOTO
(ryopeciieHTHOro 30H1a, MEHee BbIpaskeHHOE ra-
meHue — B nipucytcteuu Co?*.

B mpucyrctBuu karmonoB Mn, Co um Ni
cpenHuil ruapommHamMuueckuii guametrp (/1)
aKTOMMO3MHOBOI'O KOMILIEKCa U cyodparmeHTa-1
IJIaIKON MBIIIIBI MAaTKM CYIIECTBEHHO HE OTJIM-
yaetcsa ot I'JI B mpucyrctBun Mg?**. Ilpu Hanu-
yuur kKatuoHoB Cu HaOJIomaeTcsl 3HAaUUTeIbHOE (B
JIECATKU pa3) yBeJMYeHUEe pazMepa MPOTEUMHOBBIX
YacTHUYEK, UTO MOXKET OBbITh CJASICTBUEM HX arpe-
Taluu.

IlonyyeHHbIE pe3yabTaThl CBUIETEIbCTBY-
I0T O CYILIECTBEHHBIX U3MEHEHUSIX B CTPYKTYpe U
(byHKIIMM aKTOMMO3MHOBOTO KOMILJIEKCA MUOMET-
pUs B TMIPUCYTCTBUU TSKEIBIX METAJJIOB U MO3BO-
JISI0T MPENNnoJOXUTb, UTO MMUILIEHBIO BIAMSHUS
3TUX METAJJIOB Ha COKPaTUTEJbHbIE MPOTEHHBI
saBJIsIeTcs cyodparMeHT-1 MMO3MHA, TS JOKaJIu-
30BaH aKTUBHBIN LeHTp ATP-a3bl 1 aKTUHCBS3bI-
BalOILIME YYACTKU.

KniodyeBbie clToBa: aKTOMHO3WHOBBIN
KOMILJIEKC, cybdparMeHT-1 MHWO3WMHA, KaTHOHBI
TsKeNnbIX MeTayuioB, ATP-a3a, cpemHuit Tuapoan-
HaMWUYECKUI TruaMeTp, 2031H Y, TJIaJK1e MBITIIIBI.

INFLUENCE OF HEAVY METAL

IONS ON THE ATPase ACTIVITY OF
ACTOMYOSIN COMPLEX AND MYOSIN
SUBFRAGMENT-1 FROM SMOOTH
MUSCLE OF THE UTERUS

R. D. Labyntseva, O. M. Bobrovska,
0. Ju. Chunikhin, S. O. Kosterin

Palladin Institute of Biochemistry, National
Academy of Sciences of Ukraine, Kyiv;
email: labyntseva@biochem.kiev.ua

Summary

The effect of divalent cations — Co**, Cu?*,
Mn?* and Ni** (5 mM) on the activity of acto-
myosin complex ATPase and ATPase of subfrag-
ment-1 (S1,head) of myosin from smooth muscle
of the uterus was studied. It has been shown that
Co**, Mn?*" and Ni*" inhibited, while Cu?* acti-
vates the enzyme activity of both actomyosin and
myosin SI.
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Mg and Mn ions had practically no effect on
the emission intensity of eosin Y associated with
actomyosin, while one could observe the most
marked suppression of emission of related fluores-
cent probe in the presence of Cu cations and less
pronounced suppression in the presence of Co?*.

In the presence of Mn, Co and Ni cations the
average hydrodynamic diameter (HD) of actomyo-
sin complex and of subfragment-1 of the smooth
muscle of the uterus is virtually identical to the
HD in the presence of Mg?*. In the presence of Cu
cations there is a considerable (ten-fold) increase
in the size of the protein particles that may be a
result of their aggregation.

The results obtained evidence for the signifi-
cant changes in the structure and function of the
actomyosin complex of the myometrium in the
presence of heavy metals and allow us to assume
that the target of the effect of these metals on the
contractile proteins is a subfragment-1 of myosin,
where the active site of ATPase and actin-binding
sites are localized.

Key words: actomyosin complex, subfrag-
ment-1 of myosin, ATP-asa, heavy metal cations,
average hydrodynamic diameter, eosin Y, smooth
muscle, uterus.
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