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Ouszumol, yuacmsyrowue 6 memabdonusme muamunmpugocgama (TTP) 6 mrxausx nmuy, 8 Hacmosiyee
8pems He oxapakmepu3zosamusi. Llenb 0aHHOU pabomul 3aKII0OUANACH 8 UCCAEO08AHUU CBOUCME MUAMUHIMPU-
gocpamasvr (TTPaswl) neuenu xkyp (Gallus gallus). Yemanosneno, umo 3aeucumocmos cropocmu 2uoponusa
TTP 6 comoeename newernu om pH onucvleaemcst Konokoi000pasnot kpusoii ¢ maxcumymom npu pH 5,5—-6,0.
Kamuonor 0syxsanrenmuoix memannos (Mg>, Ca’*) yeenuuusanu axmusnocmo TTPasel ¢ 17-20 pas, 6 npu-
cymemeuu 5 mM Mg** kaxcywascs K, onsuma ons TTP, paccuumannas memooom HenuHel ol pezpeccuu
u 6 koopounamax Xeuinca, cocmasisiem 1,7-2,2 mM. Monosanenmnule anuonst (I, SCN-, NO;, Br, Cl) &
rxonyenmpayuu 150 mM npossisiu uneubupyrowee oeticmsue, cHudicas ckopocmo TTPasnoiul peakyuu Ha
20—60%. Ilocne yenmpugyeuposanusn comoeenama neveru oonee 85% TTPasnoti akmusnocmu o6Hapyicu-
8aJ10Ch 8 0CAOKe, YMO C8UOemeNbCmEyem 0 MeMopanHoll nokaiuzayuu 3u3uma. Oopabomra ocaoxa 1%-vim
0e30KCUxXonamom Hampus npueoound k conroounusayuu 53% TTPasnou akmusnocmu. Ilpu xpomamoepaghuu
Ha konouke ¢ movonepiom HW-55 TTPasza snoupoganace cosmecmuo ¢ a0eHo3ut- u uHozunmpugocgama-
301 8 0ObeMe, coomeemcmayiouem npomeunam ¢ moiekyiapuoi maccou ~ 700 xla. Ionyuennvle oanmbie
ceudemenbecmayrom o mom, umo cuopoaus TTP 6 neueHu Kyp ocyujecmsiaemcs MemopanoaccoyuuposanHuim
NPOMEUHOBbIM KOMNIILEKCOM, 001a0arouuM WUPOKOU CYyOCmMpamHol cneyu@uuHoCcmoio.

Knwueeswvie cnosa: muamuHmpuqbocqbamas'a, KUuHemudyecKkue ceoﬁcm@a, JloKkajausayu, COJZ}06MJZM3CH4ME,

neuensb Kyp.

namunatpudocdar (TTP) — tpudochopusrit

5¢up Tnamuna (BuramuHa B)) — Brepsbie

cunTesnpoBat B 1948 1. L. Velluz c coasr.
[1]. B nepBoif nonoBuue 1950-x mosBHINCH cO00-
menng o Haauunu TTP B OMogorndyecknux oOBLEK-
Tax — MEeYEHM KPBICHI U MEKapCKUX APokiKax [2, 3].
[locne Toro kak ObLIO ycTraHoBiieHO, uTo TTP He
o0J1a/laeT KOSH3UMHOMN aKTUBHOCTHIO [4, 5], Ha mpo-
TsokeHn# 1970-90-x rooB B HAy4YHOU JTUTEpaType
00CYyXIaJINCh Pa3lIMYHbIC TUIOTE3bI O €ro CIICIHU-
(buyeckoll PyHKIIUU B KIJICTKaX HEPBHOW CHCTEMBI,
CBSA3aHHOH C peryisiueil HOHHOM MPOHUILIAEMOCTH
njaa3MaTuyeckux memoOpan [6, 7]. B Hacrosmee
BpeMsl paccMaTpuBaeTcs JIPYrol MeXaHW3M yda-
ctus TTP B mpoueccax HEpBHOU JESATEIBHOCTH, B
OCHOBE KOTOPOTO JIEKUT ITUPKYJISIHS TTOIBHKHO-
ro myja TMPOW3BOAHBIX THAMUHA MEXIY BHYTpPH-
KJIETOYHBIM MPOCTPAHCTBOM M IPECHHATITHYECKOM
mensio [8, 9]. PesynpTaThl mMcciaemoBaHNMA, TIPOBE-
JNEHHBIX 3a IIOCIIEHEe NECATUIIETHE, yKa3bIBAIOT
Ha CyIIecTBOBaHHE Oojiee QpyHIaMEHTAIBHON Ono-
norudeckor pormu TTP, oOmieit st KieTok pas-
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JUYHBIX TUIOB M CHEIUaTN3alN, KOTOpas MOXKET
UMETh OTHOILICHHE K CUTHAJIBHBIM (PEryJIsiTOPHBIM)
Mexanuzmam [10]. B TkaHSIX MICKOMUTAIOMUX TPU
OOBIYHBIX (PU3HMOJIOTHUECKUX YCIOBHSIX KOHLICH-
Tpauus TTP nognepxkuBaeTcs Ha HU3KOM YPOBHE
(mopsinka 30—400 mmoub/m) Onarogapsi IKCIpeccun
pactBopumoit TuamuHTpudocharazsr  (TTPa3za,
3.6.1.28) — Mg**-3aBucumoro 3H3uma ¢ Mm 25 k/la,
oOnajaromero aOCOJTIOTHOH CyOCTpaTHOM crieru-
¢uunocteio [11-13]. Xots pactBopumas TTPaza
9KCIIEPUMEHTAIBHO HaHZeHa TOJIBKO Yy MJICKOIH-
TAIOMINX, METOIaMU OMOWH(POPMATUKH CYIIECTBO-
BaHHE NMPOTEUHOB-TOMOJIOTOB TaK)Ke IMPEICKa3aHO
y KOCTHBIX PbIO, 3eMHOBOAHBIX M PENTHIHH, TOrAa
KaK y NTHIL, HACEKOMBIX, YePBEH, MPOKAPHOT, IIPO-
CTeHIInX, TpUOOB U PAaCTEHUN AMUHOKHCIOTHBIC U
HYKJICOTUHBIE TIOCIIEI0BATEIIBHOCTH, FOMOJIOTHY-
weie TTPaze ¢ Mwm 25 x/la, He BeIsABIICHH [14, 15].
3a uckiroueHneM pactBopumoit TTPa3sr miekomu-
TAIOMMX CHeNU(UUIHBIC SH3UMBI, YYaCTBYIOIINE B
ruaponusze TTP B kiieTkax opraHu3MoB JpyTUX CH-
CTEeMaTUYECKUX I'PYyII, HA MOJIEKYJISIPDHOM yPOBHE
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He uaeHTuunupoansl. M3pecTHo nuiib, uto TTP
MOXET CIYyXuThb cyOcTpatomM ATPasel Muo3una
(3.6.4.1) [16], nykneosunrpudocdarazsr (NTPa3a;
3.6.1.15), ouumennoit w3 E. coli [17], xucnoi
(3.1.3.2) [18] u menounou (3.1.3.1) [19] docdaras;
KpOMe TOT0, CIOCOOHOCTH K ruaponusy TTP nposs-
JISJT THAMUHCBSI3BIBAIOUINI TPOTEUNH, BbIIECICHHBIN
u3 ToJ0BHOT0 Mo3ra Kpeickl [20]. TTPa3nas aktus-
HOCTb HE YCTaHOBJICHHOW MPHUPOABI TAaK)Ke OOHAPY-
JKCHAa B MEMOpaHHBIX CTPYKTYpax TKaHEH KpPBICHI
(Rattus norvegicus) [21], TOJOBHOTO MO3ra MBIIIH
(Mus musculus) [22], noyek Obika (Bos taurus) [23],
CKEJIETHBIX MBIIII KPBICHI [24] U 3JeKTpHYecKo-
ro opraHa ayiekrpuueckoro yrps (Electrophorus
electricus) [25]. OrpaHUYEHHOCTh MUMEIOLIUXCS Ha
CEroJiHs CBEJCHUN O MOJIEKYJIPHON CTPYKType H
CBOMCTBaxX YH3MMOB, OCYLICCTBISIONIUX MeTado-
musM TTP u npyrux tuamuadocdaros y npeacra-
BUTEJIEH PAa3IMYHBIX (PUIOTCHETUYCCKUX JTHHHH,
HE TO03BOJISIET BOCCO3/aTh B KAKOW-TMOO CTENEeHH
LEJIOCTHYIO KapTUHY DBOJIOIHMH CHCTEMBbI 0OMeHa
suTtamMuHa B . Bmecte ¢ TeM, momoOHble mocTpoe-
HUsSI MOTJIU OBl COJICHCTBOBATH CKOpEHIIEMY TIPO-
rpeccy B 00JacTH HCCIEAOBAaHUI HEKOIH3MMHBIX
¢GyHKOUE mpou3BOAHBIX THamuHa. Llens manHOU
paboTHl cocTosIa B U3YYEHUH OCHOBHBIX XapakTe-
PUCTHK DH3UMA, KaTalusupyromero ruaponaus TTP
B nieueHu Kyp (Gallus gallus); 3u3umsl ¢ TTPa3uoi
AKTUBHOCTBIO M3 TKaHeH MTHUI] B HACTOSIIEEe BPEeMs
HE OIHCAHBI.

MarepuaJibl 1 METOAbI

B pabote wncrnonb3oBanuch OBIYUI CHIBOPO-
tounblii ansOymun (BCA), ne3okcuxonar HaTpus
(A0X), denmnmMetnncynbHOHUIPTOPUI, HUHOIHH-
S'-rpudocpar (ITP), ATP, tuamunaudpocdar
(TDP), n-mutpodenundochar (n-HOD) (Sigma,
CIIA); nupyBaTKMHa3a, JaKTaTAErHApPOTreHasa,
nHo3uH-5"-mudochar (IDP) (Reanal, Benrpus);
cepanexc G-10, DEAE cedanekc A-25, SP ceda-
nekc C-25 (Pharmacia, [1IBerus); Torionepn HW-55
(Toyo Soda Co., SInonust); GeppuTHH, IUTOXPOM C,
KyMaccu OpriTMaHTOBBIA ronmy6oit G-250 (Serva,
I'epmanus). OcTanbHbIE peareHTHl MPOU3BOJCTBA
«Peaxum» KBamupuKauy yaa u X4.

OOBEKTOM HCCIIEOBAaHUS CIIY)KUJa IeYeHb
Kyp nopozs! 6emnblil gerropH. sl MpUroToBiICHUS
rOMOT€HAaTOB 00pa3Ibl ICUYCHH, XPAHUBILUECS MPH
-20 °C, pa3mopaXuBajlu U pacTUpald B CTEKJISH-
HOM roMorenusarope B 20-kpaTHOM 00beMe OXJIax-
nerHoro jio 4 °C 50 MM tpuc-HCI 6ydepa, pH 7,3,
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conepxariero 0,15 M KCI u 0,2 MM DJITA. Dxc-
TPaKT MOJTyyaiau HeHTPU(yTrupoBaHHEM TOMOreHa-
ta B Teuenue 60 mus (20 000 g, 4 °C).

DOH3MMaTHYECKasi aKTUBHOCTh M3MEPSIach 110
CKOPOCTH 00pa3oBaHMs HEOpraHuyeckoro ¢gocdara
(P), XomM4eCTBO KOTOPOro OMpPENENSIN METOIOM
P. Lanzetta ¢ coaBrt. [26]. CTannapTHas peakiMOH-
Has cMmech oO0bemoMm 100 mkm Bkirowanma 25 MM
Tpuc—25 MM wmaneatHwrit Oydep, pH 5,5 5 MM
MgCl,, ananusupyembplii oOpasen (20—-50 MKr mpo-
TEWHA TOMOTeHaTra, 1-9 MKI mpoTewmHa MOCTKOJO-
HOYHBIX (hpakuwmii) u 1 MM cyOctpara. [lpu xune-
THYECKUX HCCIENOBAHUAX COCTAaB PEaKIIMOHHON
CpeJIbl U3MEHSJICS B 3aBUCUMOCTH OT TN IKCTIepH-
MeHTa. Peakruro nmpoBonmm mipu 37 °C B TeueHUE
5 MuH, ocTa”HaBiuBaJiv, no0asisasg 50 mxia 15%-i
TPHUXIIOPYKCYCHOHM KHUCIIOTHI, CMECh IICHTpU(yTHPO-
Basu (10 mun, 2500 00./MUH) 1 OTOMPAIA HA aHAITU3
aaukBOThI 110 100 mii. KomnuecTBo Pi HaXOqUJIN
10 KaJIMOpOBOYHOMY TpaduKy. 3a eIMHUILY aKTHB-
Hoctu (E) mprHMManu Koau4ecTBo, KaTaau3nupyro-
niee obpaszoBanue | MKMOJIb IPOJyKTa 32 | MUH B
YCIIOBUSIX OTIBITA.

Hns conrobunuzamuu TTPa3el 00pasiibl TkaH
TOMOTCHU3HPOBAJIN B 5-KpaTHOM OOBEME OXJIakK-
nerHoro jo 4 °C 50 MM Tpuc-HCI 6ydepa, pH 7,5,
conepxariero 0,15 M KCl u 0,2 mM 3JITA. Oca-
JOK OTHACNSIIM LEHTPU(YTHPOBAHUEM B TEUYCHHUE
60 mun (20 000 g, 4 °C), cycrieHAupOBau B UCXOA-
HoM oOBveme 20 MM tpuc-HCl 6ydepa, pH 7,5, co-
nepxkarmtero 50 MM NaCl, 0,2—-1%-# /10X, 0,2 MM
OJITA, 0,1 MM dermnmernicynbHoHUIPTOPHI, U
BbLIepkuBasiM 30 MuH Ha nbay. HepacTBopuBIIMi-
csl MaTepua yAallsuid, eHTPpU(yTHPYs CYCTIEH3UTO
60 muH (20 000 g, 4 °C). Crenens como0nIn3aIiuu
paccunThIBaIM Kak oTHomeHue obmieit TTPazHoit
AKTUBHOCTH CylepHATaHTa K OOINedl aKTHBHOCTHU
CYCIICH3UH JIO IEHTPUPYTUPOBAHUSI.

Xpomarorpaduio COTOOMITN3UPOBAHHBIX ITPO-
TEMHOB OCYIIECTBIISIA Ha KallMOpOBaHHOW MapKe-
pamu kosioHke ¢ Toonepiaom HW-55 (0 1,6x40 cm)
B 20 MM Tpuc-HCI Oydepe, pH 7,5, conepxkaiiem
0,2 M NacCl, 0,2 MM DJITA nipu CKOpOCTH MOTOKA
5 cm/u. [IpoTenHaMu-MapKepamu CiyXuiu Gpeppu-
tuH (480 x/la), nupyBarkunasa (228 k/la), nakrar-
nerunporenasa (135 x/la), BCA (67,5 x/la) u uurto-
xpom ¢ (12,4 x/1a).

KonnenTpanuro mpoTenHa onpeaestsuig 1o Me-
tony M. Bradford [27], ucrionb3ys B kKauecTBE CTaH-
napta bCA.

Cunte3 u ouuctky TTP npoBogunu, kak
onucaHo B pabore [28]. 5,6 r 98%-it H,PO, n 4,4 1
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P,O, narpesanu npu 60 °C 10 06pazoBanus ogHO-
POJIHOW MacChl, MMOCJIE Yero J00aBisuiu 2,5 T THa-
MUHXJIOpUAA. PeakimoHHYI0 CMech BBIACPKUBAIH
MpH JaHHOW Temmeparype 70 MHH, OXJIaXKAadu JI0
20 °C B neasHOU OaHe, pacTBOPSJIM CTEKJIOBU-
Hyto Maccy B 12 mia Boasl (4 °C) u npuiamBaiu K
0,5 1 abcomroTHoro anerona (-20 °C). O6pa3oBaB-
muics ocasiok TuamuHpocharor pactopsiu B 15
ma 20 MM Ttpuc-HCI 6ydepa, pH 7,4, u npomycka-
1 depe3 KOJIOoHKY (O 2,5x100 cm) ¢ cedanexcom
G-10. CBobGonubie oT pocopHOil KUCIOTH (pax-
IuU XpoMaTorpadupoBain Ha KosoHke (@ 2,5x20
cMm) ¢ DEAE cedanexkcom A-25 B 20 MM tpuc-HCI
oydepe, pH 7,4, ocymectiss amonu Gochatos
ThuaMuHa JiuHeWHbIM rpaguerntoM NaCl ot 0,1 mo
0,4 M (mmo 300 mn B kaxk a0 kamepe). Opakiuu 3-ro
nuka, couepxkamue TTP, o0benuusnym, ynapuBaiu
70 ~ 1 Mi1 1 ocaxaanu B 10-kpaTtHoM 00beMe a0bco-
JIOTHOTO aneToHa. Kpucranisl pacTBOpSIN B 5 M
5 MM anerarnoro O0ydepa, pH 3,8, u HaHOCHIIM Ha
koyioHKY (9 2,5%20 cm) ¢ SP cedpanexcom C-25. TTP
HE copOupyeTcst Ha HOHOOOMEHHHUKE U BBIMBIBACTCS
Oydepom ocHoBHBIM muKOM. [Ipenapar TTP xpanu-
mu B anukBortax npu -80 °C. Ilo manasiM BOXKX
YUCTOTA Mpemnapara npessimaia 99%.

Jnst cratucTrueckoi 00paboTKH pe3yaIbTaToB
ucnonb3oBanu nporpammy GraphPad Prism 5.0.
I'paduueckue naHHbBIC TPEACTABICHBI B BUAE CPE-
HUX 3HauYeHUH =+ omMOKa penpe3eHTATHBHOCTH
(M = SEM, n =3).

Pesyabrarsl U 00cy:Kk1eHHE

UccnenoBanus runponusza TTP B Ouonoru-
Yyecknx o0bekTax OepyT Hauajo ¢ 1972 r., xorga B
TKaHSIX KPBICH OBIITM OOHApY>KEHBI pacTBOpPHMAS
[29] u memOpaHnoacconuupoBanHas [21] TTPa3uas
aKTUBHOCTb. B Hacrosmiee BpeMsi pacTBOpUMAas
TTPa3a, nepBoHaYajlbHO IOJYYEHHAss B NOMOI'€H-
HOM BHJI¢ U3 TOJIOBHOTO Mo3ra [12], a 3aTem u3 mo-
yek [30] Obika, oxapakTepu3oBaHa Ha MOJEKYJISp-
nom yposae [13, 31, 32]. Dto Mg* -3aBUCHMBIit
MOHOMEPHBIH npoTenH ¢ MM ~ 25 k/la, mposBiIsiio-
U MakCUMaJbHYI0 akTUBHOCTH mpu pH 8,5-9,0.
Okcnepumentanbio 25 k/la TTPa3a oOHapykeHa
TOJBKO B TKaHAX MjekonuTaromux [11]. YV genoBeka
red TTPa3et — THTPA — 3anumaet snokyc 14ql1.2 B
OonbIoM Tutede 14-i XpoMOCOMBL. YUHUTBIBast a0CO-
MOTHYI0 crienuduyHocTs pactBopuMoid TTPassr k
cyocrpaty [12, 30], MOXXHO TIOJIaraTh, 4YTO UMEHHO
JAHHBIN IPOTEUH SBISETCSI KOMIIOHEHTOM CHCTEMBI
MeTadoau3Ma BUTAMHUHA B] y MilekonuTaromux. B
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OTJIMYHE OT PACTBOPHUMOTO DH3MMa MEMOPaHOCBSI-
3annble TTPa3bl U3 pa3anuHbIX OMOIOTHYECKHUX UC-
TOYHUKOB MMEIOT ONTUMYMBI aKTUBHOCTH B 00Ja-
ctu pH 5,0-74 [9, 17, 21, 23-25]. YcTaHOBIEHO, UTO
B MeMmOpanax E. coli rugponus TTP ocymecTsis-
etcst NTPa3oii ¢ mupoxoit cyOcTpaTHol cennpuy-
HocThl0. baktepuanbnas NTPaza npencrasisier co-
0ol MeTayuTHe3aBUCUMBIN mpoTerH ¢ Mm 16 x/la,
CIIOCOOHBIN B PaBHOI CTENEHU YCKOPSITh THMAPOIN3
TTP u paznuuHbIX HYKJICO3UA- U AC30KCUHYKJIEO-
3uATpUGOCHATOB;, KPOME TOT'O, SH3UM ITPOSBIISLIT
3aMETHYIO0 aKTHBHOCTH K HyKJeosumaudocharam
[17]. MomekynspHass mpupoAa W CICHHPUIHOCTH
TTPas3, 70KaIM30BaHHBIX B MEMOpPAHHBIX CTPYKTY-
pax 3yKapHOTHBIX KieTok [9, 21, 23-25], Bce eme
OCTaroTcsl HesICHBIMU. Hu ofuH U3 3THUX TpoTeu-
HOB HE TMOJIy4YeH B JIOCTATOYHO YUCTOM BHJE, IO-
9TOMY CYIUTh 00 UX CHEHUPHUUHOCTU MPUXOTUTCS
Ha OCHOBaHUHU KOCBEHHBIX NMPHU3HAKOB. [1o maHHBIM
I. Matsuda ¢ coaBt. [24] MemOpaHOacCOIIMUPOBAH-
Hasg TTPa3za ckeneTHBIX MBI KpPBICHI OTJIMYa-
ercs or ATPa3bl TeM, 4TO aKTUBHpPYETCS HMOHAMU
NO{, torna kak Ha ATPa3Hyro akTHUBHOCTH HH-
TpaT-UOHBI OKa3bIBAJIU HMHTHUOHMpYIOIIEe ICHCTBUE.
R. Barchi u P. Braun [21] pasrpannyunu TTPa3-
Hyto u Mg?'-3aBucumyto ATPasuyio (NTPa3nyo)
aKTHBHOCTb MeMOpaH MO3ra KpBICHI, HCIONbB3Ys
B-y-metunenoseiit ananor TTP, xotopelii cHIKaI
ckopocTh TTPa3HON peakiuu, HO HE OKa3bIBal
BIUSHUA Ha THUIAPONM3 HYKICo3uATpHpOCchaToB.
brio Takxke nmokazano, 4to ATP u ADP nunrn6upy-
10T aKTUBHOCTH MeMOpanHo# TTPa3sel ¢ K| cooTBeT-
ctBeHHO 20 u 75 MM [33]. HemaBHO ObLTH TONY-
YEHbI CBUACTENBLCTBA B MONb3Y TOro, yto TTPazHas
AKTHBHOCTb CHHANTOCOMHBIX MEMOpaH M3 MO3ra
KpbIchl, nposiBisitomias pH-ontumym npu pH 74,
MPUHAJICKUT THAMUHCBA3BIBAIOIIEMY IPOTEHHY
[9]. TlockompKy B KJE€TKaX MIJICKOIMHTAIONIAX JKC-
npeccupyetcs cnerupuyanas pactsopumas TTPaza,
y4acTHe MeMOpaHOaCCOUWHPOBAaHHBIX JH3MMOB
B MeTabomm3me TTP y mutekomurarommx, Ha HaII
B3TJIS1/I, IPEACTABIISIETCSI MaJIOBEPOSITHRIM. BmecTe
C TeM, HHTETpUPOBaHHbIC B MeMOpaHbl Gocdaraszsl
MOTYT OBITH BOBJIeUeHBI B Tuiapoiu3 TTP y opra-
HU3MOB, HaCJIECTBEHHBIH anmapar KOTOPBIX HE CO-
JIEPKUT reHoB-opTosoroB THTPA, B T. 4. y NTHIL
[IpumeuaTenbHO, UTO B pe3ysbTaTe XpOMOCOMHOMN
JIeJIEUN B TEHOMAaX MTHUIL yTepstHO okoo 30 reHos,
OpTOJIOTH KOTOPBIX PACIIONOXKEHBI B 14-i1 Xpomoco-
Me yesoBeka [32].

Ha nepsom sTane nccnenoBaHuil dH3MMA, Ka-
tanusupytomero ruaponu3 TTP B nedenn kypuisl,
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HaMH{ U3y4asioch BIMSHUE Ha HAYAJIbHYIO CKOPOCTh
peakIu KUCIOTHOCTU cpeabl. V3 maHHBIX, Mpea-
CTaBJIEHHBIX Ha pUC. 1, BUAHO, YTO Hccienyemas
3aBUCHUMOCTh OINMCHIBAE€TCA KPHUBOM KOJIOKOJIO-
oOpasHoii opMmbl ¢ MakcumymomM 1ipu pH 5,5-6,0.
CummMmeTpuuHblil XapakTep pH-npoduist ¢ paBHO-
MEPHBIM NaIeHUEeM aKTHBHOCTH 110 00€ CTOPOHBI OT
ontuMyma pH MOXeT yka3bIBaTh Ha HaJIU4He B Io-
MoOTeHaTe MeYeHH eINHCTBEHHOT'0 3H31Ma, KOTOPbIi
criocoOeH 2¢dexTUBHO Kataau3upoBars T TPazHyto
peakuuto. Kak yxe ormeuanocs, pH-onTumyMmsl B
CIIa0OKHCIION WM HEHTpalbHOM cpele MpHCYIIN
BCEM H3BECTHBIM CEroJHSI MEMOpaHOacCOLMHPO-
BaHHBIM »H3MMaM ¢ TTPa3Holi akTMBHOCTBIO [9,
17, 21, 23-25]. MakcuManbHyIO0 aKTUBHOCTbH IMpPH
«xucasix» pH 4,0-4,5 Takke nposBIIsiiIa HECTIEU-
¢uunas pacreopumas TTPaza, ounieHnas u3 jauc-
TheB neTpywku (Petroselinum crispum) [18].

[Tpu uentpudyrupopanuu (20 000 g, 60 muH)
roMOreHaTa TI€YeHHM KYpHUIBl OOJbIIasi dYacTb
TTPa3HOW aKTUBHOCTHU IPOSABIIAIACH B OCAXJCH-
HOM HEpacTBOPHMOM MaTepuaje, NpeACTaBIIsIO-
1IeM B OCHOBHOW CBOEH Macce 00JOMKH MeMOpaH-
HBIX KJETOYHBIX CTpyKTyp. Kak BuIHO Ha puc. 2,
obmas TTPa3sHasg akTMBHOCTH Ocajka IIOYTH B 7
pa3 mpeBklIaia akTHBHOCTH dKCTpakTa. TakuM 00-
pa3oM, UCXO/ U3 TIOJIYYEHHBIX JaHHBIX, MOXKHO I'0-
BOPUTH O TOM, 4TO TuApoau3 TTP B neuenu xypu-

30r

N
o
T

V., MKM/MUH

-
o
L)

6 8 10

pH

Puc. 1. Buusnue pH na ckopocms cudponusza mua-
munmpugocghama 6 2comozename neueHu Kyp
(M £ m, n = 3). Ucnonvsosanwl Oyghepuvie pacmeo-
poi: 25 uM ayemam (pH 4,0—4,86), 25 mM mpuc—
25 uM — maneam (pH 5,5-8,5), 50 mM mpuc-HCI
(pH 9,0), 50 mM enuyun (pH 9,5)
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Puc. 2. Pacnpedenenue akmugnocmu muamMuHmpu-
docpamaser medcoy ocadkom u pacmeopumou
¢paxyueti comocenama nevenu kyp (M £m, n = 3)

bl OCYILIECTBJISETCS MEMOpPaHOACCOIMHNPOBAHHOMN
dhocdarazoii.

OO0muM CBOWCTBOM MEMOpPaHOACCOITMUPOBAH-
HbIX TTPa3 3ykapHOTHOro NMpOUCXOXKAEHUS SABIA-
eTCsl UX a0COMIOTHAS JIM0O YaCTHYHAS 3aBUCUMOCTh
ot moHoB Mg*" [9, 21, 23-25]. TIpoBesicHHbIE HAMU
9KCIIEPUMEHTHI CBUJECTEILCTBYIOT O TOM, YTO KATHO-
HBl JaHHOTO MeTajijla Tak)Ke CYIIeCTBEHHBI IS
MPOSIBJICHUS KaTaIUTHYeCKOU akTuBHOCTH T TPa3bl
kypuubl. Kak mokazano Ha puc. 3, B OTCyTCTBHUE
KaTHUOHOB MeTaiuioB rugposn3 TTP B romorenare
MEYEHU TMPOTEKAET C €/Ba 3aMETHOH CKOPOCTHIO.
IIpu nmoGaBieHWM B PEAKIHOHHYIO CPEIy HOHOB
Mg* B xoHuenTpanuu 5 MM ckopocts TTPa3noit
peakiuu Bospacrana B 20 pas. Mousr Ca*", BHoCH-
MBbI€ B TOH e KOHIICHTPAIlllH, 00JIa]Ja Tl HECKOIBKO
MEHEe BBIPAKCHHBIM d((HEKTOM, YCKOPSIS PEaKIIHI0
B 18 pa3. M3BecTHO, 4TO KOHIICHTpalLusi HOHOB Mg*"
B TKaHU TICUCHU MOIJCPKUBACTCS HA JOBOIHHO
BBICOKOM ypoBHE — mopsaka 10 MM [34]. B cBs3u
¢ oTuM, Oa3anpHasg akTUBHOCTL TTPasel Moxker
OBITH 00YCJIOBJICHA aKTHBUPYIOLIUM JIEHCTBUEM CO-
JIeprKalllerocsi B rOMOreHaTe MEeYeHU 3HAOTC€HHOTO
Mg?*. B nrobom ciyuae oueBuaHo, yto TTPa3a u3
HIeYCHU Kyp OTHOCHUTCS K OOIMpHOU rpymmne Mg -
aKTHBUPYEMBIX SH3UMOB, HACUUTHIBAIOMIEW Ooiee
300 nporeuHos [35].

Ha puc. 4 npencraBieHbl pe3ysbTaThl dKCIIe-
PHUMEHTOB, B KOTOPBIX UCCIIEIOBATIACH 3aBUCUMOCTh
HavyanbHOU ckopoctu TTPa3HON peakuuu OT KOH-
neHTpanuu cyocrpara B nuamasone 0,27-2,10 MM
npr (PUKCHPOBAHHON KOHIIEHTPAIlMd HOHOB Mg?
5 MM. B 3TUX yCIOBUSIX KHHETUKA PEAKIIUHU OIUCHI-
BaJIaCh THNECPOOITMICCKON KPUBOH, TPHIEM 3HAUC-
HME KOKYIIEHCcs KOHCTanThl Muxaonuca (K,), pac-

ISSN 2409-4943. Ukr. Biochem. J., 2015, Vol. 87, N 3



H. K. KOJIOC, A. ®. MAKAPYMNKOB

25 .

15

10

V., MKM/MUH

N

Bes Mg?* Ca%
KaTnoHbl meTannos

Puc. 3. Bauanue kamuonog 08yxX8aieHmubix Mema-
J108 HA CKOPOCHb 2u0poau3a muamunmpugocgama
(M£+m,n=23)

CUUTAHHOE METOJIOM HEJIMHEHHOT 0 PErPeCCUOHHOTO
aHanmza, coctaBmio 1,7 + 0,5 MM. Tpancdopmanus
KpPUBOW HACBHILLIEHHUS B KOOpJAMHATax XeilHca Jaer
MIPSIMYI0 JTUHUIO, OTCEKAONIYI0 Ha OCH abCIIHCC OT-
PE30K, JIMHA KOTOPOro cooTBeTcTBYET K|, 2,2 MM
(puc. 4, BcraBka). Cxomnble 3HadeHus K|, panee
ObUIM TOJIy4YeHBl JAJi1 MeMOpaHOaCCOLMHPOBAaH-
Heix TTPa3 ronosHoro mo3sra kpsicsl (1,5 MM) [21]
U aneKkTpuueckoro oprana E. electricus (1,76 MM)
[25]. B To xe Bpemsi, TTPa3a, maTerpupoBanHas B
MeMOpaHbI TIo4ueK ObIka,  cmHanTocomHas TTPaza
MO3ra KpbICHI XapaKTEPU3YIOTCs 0ojee HUZKUMHU

BenuyuHamMu Kaxymuxes K (130 MxM [23] u
52 MKM [9] cOOTBETCTBEHHO).

B pabotax [24, 36] ObL1a MPOAEMOHCTPUPOBA-
Ha BBICOKAasi YYBCTBUTEIBHOCTH MEMOPaHOCBS3aH-
Heix TTPa3 anekTpuueckoro oprana E. electricus
U CKEJIETHOM MBIIIIBI KPBICHI K aHMOHaM. Kak BbI-
SCHUJIOCh, MOHOBAJICHTHBIE AHUOHBI 00JaJAI0T
MOIIHBIM aKTHBHPYIOIUM 3(dexkTom B OTHOIIE-
HUM o0enx docdaras, pacmonarasch 1Mo crnocoOHo-
CTHU cTUMYNUpoBaTh ruaponus TTP memOpanHbIMU
npernapaTamMu B cIeyOUui psjl (IpU KOHIIEHTpa-
uuu annona 150 mM): SCN-=1">NO,” > Br > CI".
ITpu sTOM crenens aktuBanuu nonamu NO,™ cuiib-
HO BO3pacTajia MpU CABUTE€ KUCIOTHOCTH PEaKIU-
ouHou cpensl ¢ pH 6,0-6,5 no pH 7,5. Ilocne co-
mobunuzanuu yoponomM-PX ceotictBa TTPa3zb
CYIIECTBEHHO M3MEHSJINCh, TaK YTO BMECTO aKTH-
BallUM MOXXHO OBLJIO HAOJOJaTh WHTHOMPOBAHUE
TTPa3Hol peakuuu NpU KOHICHTPALUAX HOHOB
NO, u CI', npeBocxoasmux 50 MM. Ha accoruu-
POBaHHBIM ¢ MeMOpaHaMH SH3UM TOJIOBHOTO MO3ra
KpBIChI BCE Ha3BaHHBIE BBIIIIE aHUOHBI, B3ATHIE B Ta-
KHMX K€ KOHIIGHTPAIMsIX, OKa3bIBaJIM WHTUOUPYIO-
mmii 3¢dekr [24]. Brionne BepositHo, uto TTPa3sl
3NIEKTpUUECKOro opraHa E. electricus v CKeICTHON
MBIIIIBI KPBICHI MPENCTABISIIOT OO0 TOMOJIOTHY-
HbI€ NPOTEHHBI, OCOOEHHO €CIM YYUTHIBATh TOT
(dakt, 94TO B MpoLIECCe OHTOTEHe3a NEKTPHUICCKUN
OopraH pa3BHBaeTCsl W3 MBbIIIEYHONH TkaHu [37].
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Puc. 4. 3asucumocms cxopocmu eudpoausa TTPa3noil peaxyuu om KOHYeHmMpayuu cyocmpama 6 npsmbix
KoopouHamax u koopournamax Xetinca — ecmasrka (M £m, n = 3)
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Puc. 5 orpaxaeTr naHHbIE, IOJYy4YEHHbIE HAMU IIPU
M3YUYCHUHU BIIMSHHUS MOHOBAJCHTHBIX AHUOHOB Ha
ckopocTh rusiponusa TTP B romorenare neueHu Ky-
puibl. Ha nuarpamme BUAHO, 4TO BHE 3aBUCHMOCTH
OT KHCJIOTHOCTH CpE/Ibl BCE€ TECTUPOBAHHBIC aHUO-
HBI MIPOSIBJISLIIM MHTUOUPYIOIIEe JICHCTBUE, CHIKAS
aKTUBHOCTD 2H3uMa Ha 20—60%. KonTponem ciy-
xkmyia TTPa3Hass akTUBHOCTB, perucTpupyemas B
npucyrctBur 5 MM Cl-noHoB (Oemble cTONOLEI),
KOTOpbIE BHOCHJIUCH B Cpely MHKyOalnu BMECTE C
katnoHamu Mg*' B Bujie MgCl,.

OO0IIKUPHOE UCCIICIOBAHKE IO COTIOOMITH3AIUN
MeMmOpaHoaccoruupoBannoit TTPa3el u3 anekTpu-
4ecKoro oprana E. electricus mOBepXHOCTHO aKTHB-
HBIMU BelllecTBaMu ObLIO npoBeaeHo L. Bettendorff
¢ coaBT. [38]. Cpenu TecTUPOBAHHBIX COCAUHEHUM
(6onee 10 nmetepreHTOB) caMbIMH 3(PPEKTUBHBIMU
OKa3ajuch HEWOHHBIC JETEPreHThl — IyOpon-PX,
renamnoin X-080 u Te3UT; aHHOHHBIE NETEPreHTHI (J10-
nericyibdar HaTpus U JJOX) BbI3bIBaIU TOTHYIO
WHAKTHBALMIO SH3UMA. DKCTpParupoBaHHas U3 MEM-
opaH 1%-biM 1yOposiom-PX TTPa3a e omiinuanach
BBICOKOH CTaOMIBHOCTBIO, Tepsisi mipu 35 °C moo-
BUHY aKTHBHOCTH B 3aBUCHMOCTH OT pH pactBopa
3a 11-83 muH. be3pe3ynpTaTHO TaKKe 3aKOHUMITUCH
MOMBITKY TOJIYYUTh PACTBOPUMBIH MpenapaT MeM-
OpanoaccoruupoBannoit TTPa3el u3 sepHoit U Mu-
KpocoMaJibHOU (ppakiinii rOJIOBHOTO MO3Ta KPBICHI C
nomotnbo 10X u Tputona X-100 [21]. O6paboTka
MeMOpaH yKa3aHHBIMH JIETePreHTaMu MPUBOJUIIA
K ObICTpOH MOTepe SH3UMAaTHYECKOH akTuBHOCTH. C

JIpyroil ctoponsbl, npotenuH ¢ TTPa3Hoi akTHBHO-
CTBIO YCIICIIHO AKCTParupoBaH U3 MeMOpaH IMOovYeK
Obika mox aeiictBueM TpuToHa X-100, mpu 3TOM B
NpUCYTCTBUM 1%-ro nerepreHta KaTaluTH4ecKas
AKTHBHOCTb COXPAaHsUIaCh B TEUEHHUE HECKOJIBKHX
cyrok (k, = 0,0156 u' ipu 4 °C) [23]. B nponuec-
CE OUUCTKHM NPOTEHMHOB MEMOPAaHHOTO HKCTPAKTa
obu10 BBIABIEHO 6 Qopm TTPaswl, orTamuarommx-
csi cyOcTpaTHOHM crenupuYHOCTBIO, (DUBHKO-XH-
MHYECKUMH M KHHETHYCCKUMHU cBorcTBamu [39].
B HacTosimeld paboTe MBI M3y4ald BO3MOXKHOCTB
BBIJICJICHUST pacTBopuMoro mpemnapara TTPassl u3
nedeHu Kypuilsl ¢ ucnoib3oBanueM JIOX. Kak oka-
3aJ10ch, Ipu 00paboTke MeMOpaHHOro ocanka 1%-
BIM JISTEPrEHTOM CTereHb conmroounusaruu TTPa3-
HOM akTHBHOCTHU AocturaeT 53%. CyIiecTBEeHHBIM
NPEICTaBISETCS TO, YTO IKCTPAruPOBAaHHBIN SH3UM
o0aan BEICOKOW CTaOMIBHOCTBIO B PACTBOPE TIPU
4 °C, coxpansis 85% KaTaaUTUUECKON aKTUBHOCTH
B TEUEHHE JIBYX CyTOK. DTO CO3/1a€T XOPOIIHUE Mpei-
MOCBUIKH JUUIS €r0 JajbHeHIIe OYNCTKH U UJSHTH-
(buKaIy Ha MOJICKYJISIPHOM yPOBHE.

[lpu xpomarorpaduu comoOunIH3aTa Ha KO-
noHke ¢ toionepiaom HW-55 (0 1,6x41 cm) TTPas-
Hasi aKTHUBHOCTh OOHapyXuBajachb B 0OBeMe
9NI0aTa, COOTBETCTBYIOIIEM CBOOOJAHOMY OOBEMY
KOJIOHKHU (puc. 6). [lockonbKy mpenen SKCKII03UU
JanHoro Hocutens coctapiser ~ 700 x/la, ode-
BUJIHO, 4TO 2H3UM ¢ TTPa3HOll aKTUBHOCTBIO PKC-
Tparupyercst ©3 MeMOpaH TNEYCHN KYpHIIbl B BUJC
KpyIHOTI'0 MPOTEUHOBOr0 KomIuiekca. CienyeT oT-
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Puc. 5. Brusanue MOHOBANIEHMHBIX AHUOHOB8 HA CKopocmb 2udp0ﬂu3a muamunmpuqbocqbama 6 2omMozcename

nevenu kyp (M £m, n = 3)
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Puc. 6. Xpomamoepamma sxcmpaxkma u3 memopau neuenu Kyp Ha Koiouke ¢ mouonepiom HW-55. Obvem

¢paxyuii ~1,2 ma

MeTuTh, 4To TTPasublii muk coBmagan ¢ npodu-
nem amonnu ATPassr n ITPassl, mpuueM ckopocTh
TUJPOIN3a HYKJIeo3ua-5'-Tpudocdaros Obljia 3HaA-
YUTENBHO BhIIIE 1O cpaBHeHUIO ¢ TTP. ®pakiuu
aHAJU3MPYEMOr0 MHUKa Tak)Ke MPOSBISAIN 3aMeT-
nyio IDPa3nyio aktuBHOCTE (32% OT aKTUBHOCTH
¢ TTP) u MeHee BBIpaKCHHYIO CIIOCOOHOCTD Jieoc-
¢dopuuposats TDP u n-HO® (coorBercTBeHHO 16
u 9% ot aktuBHOCTH ¢ TTP).

Takum 00pa3oM, pe3ysbTaThl HACTOSIICH pa-
OOTBI TIO3BOJISIIOT TOBOPUTH O TOM, YTO THAPOJIHU3
TTP B meueHu KypHIlbl KaTaJU3UPYETCS BBICOKO-
MOJICKYJISIPHOM MeMOpaHOacCOIMUPOBaHHOM (oc-
¢arazoii. OueBngHo, uro TTPa3a xypuubl otiu-
yaeTcss OT BCeX M3BECTHBIX MeMOpaHHBIX TTPa3,
00HApYKEHHBIX paHee B OMOJOrMYECKUX 00BEKTax
[9, 17, 21, 23-25]. B cBoto ouepep, MEMOpaHOacco-
nuupoBanHble TTPa3sl U3 Apyrux UCTOYHUKOB 3a-
METHO Pa3IuYaroTCcs MeX1y COOOM, 3a HCKITIOUYEHH-
€M DH3MMOB JJIEKTPUYECKOro opraHa E. electricus
U MBI KPBICHI, OIM3KKUX O cBoicTBaM. Bee 310
CBHUJIETENILCTBYET O BBICOKOW CTENEHM IUBEPreH-
uu MeMOpaHHBIX (hocdaras, cocCOOHBIX KaTalH-
3upoBaTh rugponu3 TTP, B mpouecce Guonoruue-
CKOH 3BOJIIOLIUHU.

Bonpoc o monekynspuoit npupone TTPa3zbl
MEYEeHN KYPHUIbl OCTaeTcs OTKPHITHIM. He mckiro-
YeHO, UTO 3TOT IH3UM IpeacTasister coboir NTPa3zy
C IIUPOKOH cyOcTpaTHOH crieruduuHocThio. Ha To,
yto TTPa3nas, ATPa3nast u ITPa3Hass akTHBHOCTB
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MpUHAANeKaT OAHOMY MPOTEHHY, B YAaCTHOCTH,
YKa3bIBAIOT JaHHBIC Telib-XxpoMaTorpaduu (puc. 6).
C npyroil CTOpOHBI, OTHOCHTEIBHO HHU3Kas CKO-
pocts runponusa IDP u n-HO®D ananuzupyemsl-
MU (paKIUSIMHU MO3BOJSICT HCKIIOYUTH JICHCTBHE
NDPa3 (3.6.1.6) u kucnoit gpocharazsl. B HayuHOU
JTUTEepaType W DIIEKTPOHHBIX 0a3axX JaHHBIX MBI
HE HAlUIM KaKUX-THOO CBEJICHUH O MPUCYTCTBUU
B oObekTax xuBoil nmpupoasl NTPa3, monekysip-
Has Macca KOTOpbIX cocrtasiisiia Obl ~ 700 k/la nau
BbIllle. EMMHCTBEHHBIM HW3BECTHBIM HaM MpPOTEU-
HOM, IOJXO/AIIMM IO/ JAHHBINA KPUTEPUH, SBIISET-
ca F F -ATPasza (ATP-cuntasa; 3.6.3.14) MUTOXOH-
Jpuil. XOTs MOJIEKYJISIpHAsh Macca 3TOr0 SH3HMMa,
B 3aBHCHMOCTH OT OHMOJIOTMYECKOTO0 HCTOYHHKA,
paBHa 540-585 xJla [40], MmeTomaMu >IEKTPOHHOMN
MHUKPOCKOIHH OBLIO TIOKA3aHO, YTO BO BHYTPEH-
Hell MHUTOXOHJpuaibHOW MeMmOpaHe ATP-cuHTaza
OpraHu30BaHa B BHJIE JUMEpHBIX (opM, hopmu-
pyromux psaasl onuroMepos [41, 42]. Kpome Toro,
ATP-cunTa3a, BO3MOXXHO, acCOIIMUPOBAHA C IPY-
TUMU TIPOTEMHAMH, KOTOpPHIE TPAHCIOPTUPYIOT
P, v aneHWHOBBIE HYKIECOTH/BI, 00pasys Tak Ha-
3pIBaeMble cHTacombl [43]. TIpu comroOunm3anuu
MUTOXOHJPHI A€TepreHTaMu AU- U OJUTOMEPHBIE
(dopMBI DH3MMa TEPEXOJsT B PAacTBOp HapsAy ¢
MOHOMEpaMH; MX MOXKHO pa3JeNUTh C TOMOIIBIO
rojiy0oro HaTUBHOTO 3jiekTpodopesa [44]. B To ke
BpEMsI, B POLIECCE Telb-PHIBTPALMN Ha KOJOHKE C
cyrneposoit 6 comrobunmsupoBannas ATP-cunTaza
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SIIOUPOBANIACh OJHUM IMHUKOM, COOTBETCTBYIOIIUM
Mwm > 850 k/la [45]. Ucxoas U3 cka3aHHOTO, Ha HAIII
B3IJIsA]l, MOKET OBITh MPaBAONOAO0HBIM IIPEIIOI0-
JKEHUE O TOM, uTO B rujposus3 TTP B neuenu xypu-
1Bl BOBIIeYeHa MUTOXOHApUanbHast ATP-cunTasza. B
CBSI3U C 9TUM UHTEPECHO TAKKE OTMETHUTh, YTO JTyU-
M cyocrparom F -dpparmenta ATPasel u3 nede-
Hu Kypuisl cnykut I'TP, a ne ATP [46]. Hackonbko
000CHOBAHHO SIBJISICTCS IAHHAS THIIOTE3a JIOJIKHBI
MIPOIEMOHCTPUPOBATH NATbHEUIIINE UCCICTOBAHUSL.

BJIACTUBOCTI
MEMBPAHOACOIIHOBAHOI
TIAMIHTPU®OC®PATA3H ITEYTHKH
KYPEU

1 K. Konoc, O. ®@. Maxapuukos

I'ponHEHCHKMI AepKaBHUI arpapHUi YHIBEPCUTET,
[HCTHTYT GiOXiMIT 6I0JIOTTYHO AKTUBHHUX
cnonyk HAH binopyeci,
e-mail: a_makarchikov@yahoo.xom

Ensumu, sxi OepyTh ydacth y meTaboumizmi
tiamiaTpudocdary (TTP) y TkaHuHaAX mTaxiB, J0-
TEIep He oxapakTepu3oBaHO. MeToro 1i€i podoTu
OyJI0 TOCIiIUTH BIACTUBOCTI TiamiHTpudocharazn
(TTPa3m) mewinku wypeit (Gallus gallus). Bcra-
HOBJICHO, IO 3aJIeKHICTh HIBUIKOCTI TiApOIi3y
TTP y romorenari mewinkum Binm pH mae Burmsg
KOJIOKOJIONOIOHOT KpHuBOi 3 MakcuMymom pH 5,5—
6,0. Karionn naBoBaseHTHHX MeTtaniB (Mg?, Ca?)
30imbpIryroTh akTuBHICTH TTPa3u B 17-20 pa3zis, y
npucyTHocTi 5 MM Mg ysaBnena K|, eHsumy s
TTP, po3paxoBaHa METOIOM HENiHIWHOI perpecii
Ta B KoopauHatax I'eiiHca, ctaHoBUTh 1,7-2,2 MM.
Monoganentni anionu (I, SCN-, NO,", Br, CI")
y koHmeHTparii 150 MM BHUSBIAIOTH iHTIOyrOUYy
nito, 3HKYI0YM mBHAKICT TTPa3Ho# peakilii Ha
20-60%. Ilicns ueHTpudyryBaHHS T'OMOI€HATY
nevyinku Oinmpire 85% TTPa3Hoi akTMBHOCTI BH-
SIBJISTIOCS B OCaJi, IO CBIMYWTH MPO MEMOpaHHY
nokamizamiro easumy. O6podka ocany 1%-um nes-
OKCHXOJIATOM HATPI0 CIIPUYMHIOE COJIOOLTI3aIlif0
MeMOpaH 1 BUSIBJICHHS B po3urHi 53% aKTHBHOCTI
TTPa3zu. ¥ pasi xpomarorpadii Ha KOJIOHIII 3 TOWO-
nepiaoM HW-55 TTPaza entoroBanacst pa3om 3 aje-
HO3WH- Ta iHO3WHTpHUdocharazor B 00°eMi, MIO
BiamoBigae mpoteinam i3 Mm 700 x/a. Onepxani
naHi cBijuath mpo Te, mo rigpomiz TTP y mewinti
Kypei  BimOyBaeTbcs  MeMOpPaHOACOIiHOBAHIM
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MPOTETHOBUM KOMILIEKCOM, IKMI BUSBJIAE IUPOKY
cyOcTpaTHy cneuniuHiCTh.

KnmouoBi cmoBa: tiamiarpudocdarasa,
KIHETHYH]  BJIACTMBOCTI, JIOKaJi3allisi, COJIO-
Olumizaris, mediHKa Kypeu.

PROPERTIES OF CHICKEN LIVER
MEMBRANE-ASSOCIATED THIAMINE
TRIPHOSPHATASE

I K. Kolas, A. F. Makarchikov

Grodno State Agrarian University,
Institute of Biochemistry of Biologically Active
Compounds, National Academy of Sciences of Belarus;
e-mail: a_makarchikov@yahoo.com

The enzymes involved in thiamine triphosphate
(ThTP) metabolism in birds are not characterized so
far. The aim of the present work was to study some
properties of ThTPase in chicken liver. In liver ho-
mogenate, ThTPase activity has been found to dis-
play a bell-like pH-profile with a maximum of 5.5-
6.0. Low activity was observed without divalent
metal ions, while the addition of Mg?* or Ca*, each
at 5 mM concentration, enhanced the rate of ThTP
hydrolysis by a factor of 17-20. In the presence of
5 mM Mg*" an apparent K_ of the enzyme for ThTP
was estimated by the method of non-linear regres-
sion as well as from the Hanes plot to be 1.7-2.2 mM.
Monovalent anions such as I, SCN-, NO,", Br~, CI"
(at 150 mM concentration) showed inhibitory effect
decreasing the rate of ThTPase reaction by 20-60%.
After the homogenate was centrifuged, more than
85% of ThTPase activity was revealed in the fraction
of insoluble particles indicating a membrane locali-
zation of the enzyme. The precipitate treatment with
1% sodium deoxycholate caused about 53% solu-
bilization of the activity. During Toyopeal HW-55
chromatography, ThTPase activity was eluted simul-
taneously with ATPase and ITPase peaks in the void
volume of the column. Thus, a non-specific high mo-
lecular mass protein complex seems to be involved
in ThTP hydrolysis in the chicken liver. The chicken
liver phosphatase is clearly distinguishable from all
membrane-bound ThTPases reported previously.

Key words: thiamine triphosphatase, ki-
netic properties, localization, solubilization, chicken
liver.
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