
ВИЛЬВЕ ЯАСKA

BИOXMИЧECKAЯ XAPAKTEPИCTИKA AДEHOЗИHTPИФOCФA-
TA3HOЙ AKTИBHOCTИ B KOPHЯX ПPOPOCTKOB ПШEHИЦЫ

OoHapy>K6HHe B. SHre-jibrapaxoM h M. Jlioöhmoboh (Engelhard!, Ljubimova, 1939)
aj,eHO3!IHTpH(|)OC(|)aTa3HOH (ATO-33HOH) aKTIIBHOCTU V COKpaXHXeJIbHOXO 6enKa MbIUIU,

MHO3HH3 nOCny>KH/IO OCHOBOH JUIH OÖIHHpHbIX HCCJiejIOBaHHH M6XaHH3MOB HCHOJIb3OBaHHH
SHeprmi b KJiexKax h xKanax. BbiacHHJiocb, hxo ann Bcex iKHßbix oprannsMOß aaeHo-
3HHTpncJ)oc(|)opHafl KHCJiOTa (ATO) to VHHBepcajibHoe coeUHHenne, b MaKpospruaecKHe
CIH3H KOTOpOFO CBa3bIB3eXCa OCBOOO/KaaiOluaHCa npn OKHCJI6HHH CyÖCipaTOB 3Hepi'Hß.
OepMCHtbi, BbicßOooiKjiaioiuHe axy SHepnno hjih ocymecxßJiaiomHe sa caex MaKpospruae-

ckhx 4)oc(J)axHbix CBH3eft pa3Hooõpa3Hbie ÖHocHHxcxnHecKHe npoueccbi, cneayex hosxomv

cauxaxb Ba>KHbiMH 6hoxhmhh6ckhmh KaxanHsaxopaMii livHßoro oprammia.
OepMCHXHbie cHcxeMbt, rHapojiH3HpyiomHe ATO b >KHBOXHbix xKanax, nayqeHbi ao-

CXaXOMHO xopomo. y paCXHXeJIbHbIX OpraHH3MOB CBOHCXB3 H (})H3HOJIOrHMeCKaH pOJlb ÖOJIKOB,
oö.xaaaiomHx ATO-asuoH aKXHßHocxbio, HayMenbi MeHbiue. Tcm ne Menee, ATO-asuaa aw-
xiißHocxb o6napy>KeHa noaxn bo Bcex KjiexoMHbix opranejinax pacxeHHH: b MHXoxonapHax
(Anapeesa, KypKosa, 1965; Aloni ii ap., 1962; Forti, 1957; Reid h ap., 1964 h ap-),
b aapax (BacHnbeßa, PocJmixeHH, 1964), b xjiopon.xacxax (üanHUOBa h ap., 1963; Avron,
1962; Baltscheffsky, 1959; Wessels, Baltscheffsky, 1960 h ap.). b KJiexoaHbix cxeHKax
(Kivilaan h ap., 1961), b unxonjiasMe (Chc3Khh h ap., 1963; Mojioxkobckhh, 1961).

BojibiiJOH HHxepec npeacxaßjiaiox paöoxbi, b Koxopux cooöuiaexca o naJiHHHH b pac«rn-
xenbHbix KJiexnax coKpaxuxe/ibHbix öeaKOB, noaoönbix aKxoMnoaiiHy (Eopoöbesa, Homaaoß,
1963; Loewy, 1952; Nakajima, 1960; Ts’o h ap., 1956; Yen, Shih, 1965). TlpncyxcxßHe b

pacxHxe.nbHbix XKanax cöKpaxnxejibHbix öenKOB c bmcokoh ATO-asHoii aKXHBHOcxbio
CBiiaexenbcxßyex o hx bosmoikhoh pojni b paa.aiiMHbix aßHraxejibHbix (JiyHKHHax (Jlioöhmo-
sa h ap., 1964; ITorjiasoß, 1956; TypKosa, Bepnep, 1960). B nocneanee speMa see öojibiue

BHHM3HHH yaeaaexca nccjieaoßaHino ATO-a3Hoö 3kxhbhocxh x/ioponjiacxoß b csaan c
upoueccaMH tjDoccJjopHJinpoßaHHa (Avron, 1962; Bennun, Avron, 1964;
Petrack h ap., 1965) h KOHxpaKXHJibHbiMH cbohcxb3mh xnoponjiacxoß (Ohnishi, 1964;
Packer h ap., 1963; Packer, Marchant, 1964).

Bce 3xh aaHHbie yKaabisaiox na rnnpoKoe pacnpocxpaneHHe ATO-a3Hoft aKXHBHocxn b

pacxHxe«xbHbix XKanax h icnexKax. Oanano bo mhoxhx cnyaaax KOHKpexnaa cJmaHOJiornHecKaa
po.xb 4)epMeHXHoIi cHcxewbi, oxßexcxseHHOH 3a pacmenjienne ATO b pacxemiax, ocxaexca
HeßbiacHeHHOH. B nocjieanHe roabi bo mhoxhx MeMöpanax >khboxhoxo nponcxo>KaeHHa 06-
napy>KeHa cneuH(|)HMecKaa Na+ +K+ + Mg++-aKXHBHpyeMaa ATO-aaa, yaacxßyiomaa
b aKXHBHOM xpancnopxe KaxHOHOB aepes MeMÖpanbi (Post h ap., 1960; Skou, 1957 h ap.).

PMcxoxHMimecKHMH MexoaaMH BbiaßJieHa BbicoKaa (|)oc({)axa3Haa, h b aacxHocxn ATO-
asuaa, aKXHBHocxb b npoBoaHLUHX XKanax pacxeHHH (Braun, Sauter, 1964; Frey, 1954; Yin,
1954), hxo aaex ocHOßanne neKoxopbiM aaxopaM (Braun, Sauter, 1964; Sauter, Marouardt,
1965; Yin, 1954) npeanoaaraxb VMacxne sxoii (|)epMeHXHOH cncxeMbi b 3Kxhbhom xpancnopxe
eeurecxß.
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B CBH3H c 3thm 3HaMHTe.TbHbiH HHiepec npericxaßJiaex ATO-aau b KopHH.x
i<a.K opraHax, HenocpeacxßeHHO ynacxßyiomHx b nor.rrom.eHHH h 3Kthbhom xpaHcnopxe
BcmecTß. ripu 3tom noapoönoe HSyneHne cbohcxb h pacnpe,aejieHHsi 4iePMeHTa B tk3Hbx
ii KJiexomibix cxpyxxypax Kopnefi HeoöxoÄHMan npe/mocbuiKa äjih EburcHennn ero cfuisno-
JioxHMecKOH pojm.

B HacxoniueA pa6oxe npiiße,n,eHbi peayjibxaxbi iiccjieaoßaHHH aKXHBHocxn h Hexoxopbix
cbohcxb (JrepMeHXHoir cncxeMbi, riiapojiHSHpyioineH ATO b flsyx cJrpaKUHHx, BbiaeJieHHbix
H3 KopneH npopocxKOß nureHHHbi.

MexoÄHKa

B onbixax Hcnojibaosajnrcb KopHH sxirojmpoßaHHbix 10-xiHeßHbix npopocxKOß npoßoir
nmeHimbi (Triticurn aestivum L.) copxa TlHKKep’ (ITbiresacKasi ceneKmioHiraH cx3hhhh).

1. BbipamnßaHne npopocxKOß.
CexieHa nponojiacKiißajin 95%-hum cnnpxoM, 10 muh cxepirjiH3oßajiH 1070-HbiM pacxßO-

poM nepeKHcn Bozropoaa, npoMbisajnr 11 npopauuißajnr 24 h b aapupyeMon aiicxiiJuiiipoßaH-
hoh Boae b xeMHOxe npn 22°C. FlpoMbixbie jnrcxHJiJiHpoßaHHOH boäoh cemena h3hoch.xh Ha

cexny H3 Hep/Kaßeromen cxajiH, noKpbixyro xohkhm cjiocm cxepnjiHSOBaHHOH Baxbi. Hpopocx-
kh Bbipamußa.xH no MexoÄHKe 3. SnmxeÖHa h K. Xarena (Epstein, Hagen, 1952) b xeM-
Hoxe npn 22 ± 2° na pacxßope 2,5 X KHM CaS04 npn bocxohhhom npo,ayßaHHH cxepu.xb-
HblM BO3ÄyXOM.

Ha nnxbin AeHb KopHir npoMbißajni rmcxHJiJiHpoBaHHOH boäoh h uepeHOCHJin na cbc-

>khh pacxßOp CaSO4. KopHH .aecnxHZiHeßHbix npopocxKOß onnxb npoMHßajm, oxpeaajiir 5
10 MM HH>Ke OCHOB3HHH H nOMema.XH B cocya C JI6ÄSIHOH ÄHCXHJUIirpOBaHHOH BOAüii.
2. BbiaejieHHe tjipaKUMH.

HasecKy Kopneii (5— 7 a) pacxiipajiH b ox.xa>K,a,eHHOH (JiapcJjopoßOH cxynxe b npucyx-
cxbhh OHHureHHoro Ksapueßoro necxa c 4 —5-KpaxHbiM oötjCMom cpeÄH, conepmamen caxa.
poay (0,25M) ir xpuc-HCI öycfiep (0,1M) npn pH 7,2.

HojiyneHHbiH roMoreHax oxmHMajiH nepea xk3hb hs xohkoxo njiaHKxoHOßoro uienna n
20 muh ueHxpmJiyrHpoßajiH npn 900 g. Haaocan,omryio mnaKoexb paajiiißaJiH He6ojibiHH.Mii

nopuHHMH no npoönpKaM. OcaaKir cxpyxxyp npoMbißa.riH cperroft, Koxopyio npn.Me-
hhjih npn roMoreHiiaamiir, h peHxpHcJiyTHpoßa.xH npn 900 g no 15 muh. BaxeM 3xh ocaaKH
cycneHÄiipoßajiir b 5—6 ma cpeau äjih roMoreHHaaumi h pasjiHßajin no npoõirpiraM. Bce
onncaHiibie onepamnr npoßoamiH b xojioähom noMemeHHii (0 — +s°).

OpOÖnpKH C 4>paKIJ,HHMH XpaHHJIH B 33M0p0>KeHH0M BHAC npH — ls°. B paÖOXC C OaHO-
KpaXHO OXXaHBLUH MH XOMOXeHaxaMH aKXHBHOCXb COXpaHHJiatb npaKXHHeCKH HeH3MCHHOH B

xeneHiie 5—7 üHeir. Taunin oopasoM öbiJiir nojiyneubi .hbc (JipaKUHH. Hepsan (I) cocxohx

npeHMymecxßeHHO H3 KjiexonHbix cxchok c npiiMecbio rmep 11, BepoHxno, xamejibix njiacxHa,

MirKpocKoniinecKoe HsyneHire nonaaano oxcyxcxßiie b hch uc.xbHbix KJiexoK. Bxopaa un-
xoruiasMaximecKan (|)paKu,HH (II) coaep>Kirx ocxajibHbie K.xexowHbie KOMnoneHxbi: miixo-

xcHnpmi, .xeirKonjiacxbi, MiiKpocoMbi, ccJiepocoMbi, mrxon.xasMaxHHecKyio >KiiaKocxb.

3. Onpeja,ejieHHe ATO-a3Hofi 3kxhbhocxh.

CyöcxpaxoM cJiymHJi npenapax rjHHaxpneßoir cojih ATO, BbinycKaeMbiä (JnipMoii
«Reanal» (BeHrpirn), c 95%-hwm coaepmanncM ATO. KoMnoneHXbi cxaHjrapxHon iiHKyöa-
umohhoh cperiu HMejiH KOHu,eHxpau,HH: 0,002 M ATO; 0,003 M MgCLo; 0,2M
auexaxiibiH hjih 0,2 M xpuc-HCI öycjrepa cooxßexcxßyiomero pH. PeaKunn HamiHanacb
BBeneHireM b xepMOcxaxirpoßaHHyio cpeay 0,1 ma (hjih oojiee) roMorenaxa. Oöiuhh
HHKyöamioHHOH cpeau 2 ma. Hapajuie.xbHO c ochohhum onuxoM cxaßii.xncb xo.xocxue
;xjih onpeaejieHiin HeoprammecKoro 3 (P H ) B ÄOÖasjieHHOM npenapaxe ATO n ro-
Morenaxe. HHKyöamno npn 30 ± 0,2° b xeneHHe 20 muh hjih kbk ynasaHO
b xexcxe. PeaKHHio ocxaHaßJiHßajnr a.oöaß.xeHneM 0,2 ma xoaoÄHon 55%- HOB TXY h

Obicxpo B Ha/ioca/iOMHOH >khäkocxh onpeÄejin.xii HeopranrinecKirH (JioccJiop (P H
)

no MexoÄHKe Jlaypir—Jloneca (Lowry, Lopez, 1946) b B. Civyjianeßa (1962).
OnximecKyio n.noiHocxb H3Mepn.xir na cneKxpocJioxoMexpe CO-4A npir 850 mmk.
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CneunajibHbiMH onuxaMH öbijio ycxaHOBJieHO, mo aJin nepeofi ({ipaKUHH npaMOJinHeü-
naa aaBHCHMOCTb Mea<ay kojuimcctbom oxiuenjieHHoro (JioaJiaxa h BpeMeueM coxpaHaexca
no KpaHHen iviepe 50 muh c nanajia peaKUHH. ÜJia bxodoh (JjpaKunn cxporo npaMOjiHHeftuaa
aaBHCHMOCTb Haöjuoaaexca TOJibKO b nepsbie 30— 35 muh. KojmuecxßO P H .

oxiuenjieHHoro

aa 20 muh HHKyöauHH cooxßexcxßosajio ruapojiusy ot 15 ao 40% xepMHHaJibHoro cjioccjiaxa
ATO b aasHCHMOCxH ox KOjninecxßa h KOHu.eHxpau.HH aoöasJieuHoro roMoreHaxa.

Coaepaomie õejiua b roMorenaxax onpeaejiajm nocjie oca/Kaemia ropauHM cuupxoM
(hjih 5%-hbim TXY na xojioae) (JioxoMexpunecKH peaKXHBOM no ne-
cKOjibKo Moan(J)HUHpoBaHHOH wexoaHKe O. Jlaypu (Lowry u ap., 1951).

npeaßapnxe.TbHbie onbixu ycxaHOßHjm npaMojiHHeuHyio aaßucuMOcxb Meu<ay kojihuccx-

bom oxiuenjieHHoro (JioctJiaxa n KOJiunecxßOM BBeaeHHoro c roMoreuaxoM õejiKa. ATO-
aanaa aKxiißHOcxb BbipaweHa b MHKpoaxoMax (mkA) oxiuenjieHHoro neopraHHMecKoro 4>oc-
t|)opa (P H ) sa eaHHuuy speMeuu na IMa õeju<a hjih na o6x>eM roMoreHaxa.

HeoöxoaiiMO oxMexuxb, axo snaneHHa yaeJibHbix aKXHBHocxeu roMoreHaxoß, nojiyuen-
HblX H3 pa3aHHHbIX BbipaUlHBaHHH npOpOCXKOB, no H6H3BeCXHbIM H3M npimHHaiu He Bceraa
GOBnaaajiH. OxHocHxejibnaa oumöKa onpeaeJieHna ATO-asHoö 3kxhbhocxh na oanoM u
xom a<e roMoreHaxe b öojibuiHHCXße cjiyaaes He npeßbiuiajia 5%. B xaöJinuax npuseaeHM
cpeaHiie aaHHbie no aeyM napajuiejibHbiM HHKyöaunaM. Pesyjibxaxbi, nojiyaeHHbie Ha ox-
aejibHbix roMoreHaxax, HecMoxpa na paajuiaua aöcojnoxHbix 3HaaeHHÜ aKxiißHocxu npu-
bcjih b npuHUHne k oanHaKOßbiM pesyjibxaxaM.

PesyjibiaTbi Hccjie^oßaHHH

1. SaBHCHMOCTb AT<J>-a3HOH aKTMBHOCTH OT pH. B U.6JIHX BbIHBJieHHfI
OHXHM3JIbHbIX VCJIOBHH jJJIH (J)epMeHTaTHBHbIX peaKUHH B OÕ6HX cj)paKU,HHX
HSyMajiaCb 33BHCHMOCXb CKOpOCXH peaKUHH OX KOHUeHXpaUHH BOÄOpOÄHbIX
HOHOB B cpe/l,e. KpHßbie SaBHCHMOCXH AT<J>-33HOH 3KXHBHOCXH OX pH lipil
HcnojibsoßaHHH Haxpiifi-auexaxHoro, xpHC-auexaxHoro, xpiic-MajieaxHoro h
xpnc-HCI õycfiepoß npHßeAeHbi na pae. 1. Khk bhäho, oõe (JjpaKUHH o6.xa-
Ä3K)X M3KCHMyMOM 3KXHBHOCXH npH 3HaH6HHHX pH 5,4—5,7. ÄKXHBHOCXb
naaaex b õojiee Kncjibix h öojiee mejioHHbix B oöohx cjiyqanx KpH-
Bbie 33BHCHMOCXH ATO-33HOH 3K-
XHBHOCXH OX pH HM6KDX OÄHH OH-
XHMyM. SHaqeHHH aKXHBHOCXH
(JiepMeHxa, nojiyneHHbie npH hc-
nojibsoßaHHH HaxpHH-anexaxHoro,
xpHC-au,exaxHoro, xpHC-Majieax-
hoxo h xpHC-HCI yKJia-
ÄHBaioxcH na oähoh kphboh. 3xo
yKasbmaex na Bo3Mo>KHocxb npn-
MeneHHH npH HccjiezioßaHHHX
Bcex 9xhx öycJiepoß. HecMoxpa na
oxcyxcxßHe MaKCHMyMa, ,n,ocxa-
XOHHO BblCOKan ATO-33H3H 3K-
xHßHoexb h b me-
jiohhoh cpea.e npn pH B—9.8—9. Hs-
MeneHHe KonueHxpauHH öyxjiepoß
ox 0,1 no 0,2 M na aKXHBHoexb
He BJIHHJIO.

/XajibHeHniHe onuxbi nposo-
ÄHJiHCb npn pH 5,7 c naxpHH-
auexaxubiM 6y(J)epoM. B me-
jiohhoh cperi,e Hcno./ib3OBaJiCH
xpHC-HCI öycjiep.

PhC. 1. SaBHCHMOCTb ATO-33H0H 3KTHBHO-
- OT pH. I —’ nepßHsi cfipaKUHH, II

BTOpaH
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2. Bjihhhhc TeMnepaxypw.
Ha pHC. 2 npHBO3,OHbI KpHBbIO
33BHCHM0CTH ATO-33H0H 3KTHB-
HOCTH OT ToMnop3Typbl B npOÄO-
- 11—63°. CnopocTb pcaKUHH
PO3KO nOBbILQ3OTCH C 803p3C-
T3HHOM ToMHop3Typbl OT 30 JXO
42°, a.ocTHraoT oriTHMyivia
npn 52—55° h 33tcm nauacT
k 63°.

Pnc. 2. SaBHCHMOCTb ATO-33HOH 3KTHB-
hocth ot TeMnepaxypbi. OöosHaneHHH

CM. pHC. 1.

3. BjIHHHHe UHCTCHHa H aCKOpÖMHOBOH KHCJIOTbI. aCKOpÖHHOBOH
KHCJIOTbI H uHCTBHHa Hayuajiocb na roMorcnaTC BTOpofi SpaKUHH. Bbcuchhc
b ciaHÄapTHyio HHKyöauHOHHyio cMecb uhctohh3 b KOHUCHTpaunn 5 X 10‘4 M
FJIH 0,01%-HOH aCKOpÖMHOBOH KHCJIOTbI H3 ATO-33HV10 3KTHBHOCTb 3H3HH-

TeJIbHOFO BJIHHHHH HC OK33bIBaJIO. CymeCTBCHHbIX H3MOHOHHH 3KTHBHOCTH
He Haöjnouajiocb xaKÄe npH uoöaBJicHHH uhctohh3 b KonucHTpauHH
5 x 10'3 M HJIH UHCTOHH3 H 0,1%-HOH aCKOpÖHHOBOH KHCJIOTbI B CpoÄy FO-

MOTOHH33UHH. Oa,HaKO Heo6xOAHMO OTMCTHTb, HTO B H3UIHX yCJIOBHHX HpH-
CVTCTBHO HHCTCHHa B CpC/3.6 rOMOTOHH33UHH 33JI,0p>KHBaJlO OC3>KJI.OHHO ÖOJI-

K 3 TpHXJIOpyKCVCHOH KHCJIOTOH.

4. BjIHfIHHC HCKOTOpbIX K3THOHOB H 3HHOHOB. XopOUIO H3BOCTH3 MHOTO-

CTOpOHHHH pOJIb MOT3JIJIOB B p33JIHHHbIX cj)OpMOHT3THBHb!X pO3KU,HHX. ,11,03-
CTBHO TOX HJIH HHbIX K3THOHOB H 3HHOHOB H3 (J)OpMOHTbI HOpO,H,KO CJiy>KHT
83/KHOH Xap3KTOpHCTHKOH 3THX (|)OpMOHTOB. U.OJIBK) HOCJIO,UyK)mHX OHbITOB
ÖbIJIO HCHbIT3Tb BJIHHHHO HOKOTOpbIX K3THOHOB H 3HHOHOB H3 ATO-33HyK)
3KTHBHOCTb JXByX tf)p3KUHH H3 rOMOTOH3TOB HLUCHHUbI.

SaBHCHMOCTb ATO-asHoii
3KTHBHOCTH OT HpHCVTCTBHH
HOHOB MarHHH (b BUJXQ MgCB)
HJIH KaJIbUHH (B BHA6
Ca(NOs)2) Hsynajiacb na ro-
Morenaxax oöenx cfipaKUHH. B
caaöoKHCJioH cpeue npH pH
5,7, K3K BHÄHO H3 T3ÖJI. 1, aK-
THBHOCTb nepBOH (JipaKUHH B
3HaMHTeJIfaHOH CXeneHH 33BH-
CHT OT npHCyTCTBHH HOHOB
K3JIbUHH HJIH M3THHH H p63KO
nauaex npn HCKjuoqeHHH hx hs
cpeubi HHKyöauHH.
oÖJiauaex npn xon >Ke koh-
UeHTpaHHH ÖOJIbUIHM 3KTHBH-
pyromHM Ä6HCXBH6M, H6M Mar-
HHH. llpH OHHOBpeMGHHOM AO-
ÖaBJieHHH KaJIbUHH H MarHHH
ATO-aanan aKXHßnocxb Menb-
me, H6M b npHcyxcxßHH oflHoro KajibUHH, h npHÖjmsHxejibHo xaKan H<e, i<ai\

B npHCyTCTBHH MarHHH.

n p h m e m a h it e. yaejibHan aKTHBHOCTb Bb.pa>Ka-
erca b mkA Ph

na 1 .m öejiKa sa 20 muh npn 30° C
(bo Bcex Taöjmuax); HHKyöaunoHHaH cpejia; 2 mM
ATO, 200 mM auexaTHoro 6y<j)epa pH 5,7.

Таблица 1
Влияние ионов кальция, магния и ЭДТА на

АТФ-азную активность первой и второй
фракций из корней пшеницы в кислой среде

Концентрация, мМ 1-я фракция 2-я фракция

Mg++ Са++ ЭДТА мкА Рн % мкА Р н %

0 0 0 5,3 100 10,9 ? 00
3 0 0 11,5 217 11,9 109
0 3 0 14,1 266 14,1 ! 29
3 3 0 11,7 221 12,0 ПО
0 0 5 1.7 32 8,1 74
3 0 5 7,5 142 11,4 104



EuoxuMimecKax xapciKTepucTUKa adeHo3iiHTpu(poapara3Hoä aKTueHocm .. . 179

KoMiuieKcooöpasoßaTejib
3JXTA BbiabmaeT snaHHxejib-

HO6 nOHH>K6HHe 3KXHBHOCXH
nepßoft cjjpaKUHH 6es noöas-
JieHHblX H3BH6 HBVXBaJieHXHbIX
K3THOHOB. 3to yKasbißaex Ha
BO3MO/KHO6 HaJIHHHC B HepBOH
Sp3KHHH CBHSaHHbIX K3XHO-
- HeOÖXOÄHMbIX ÄJIH BbIHB-
JI6HHH BbICOKOH ATO-a3HOH,
aKTHBHOCTH. 3/I.TA yMeHbma-
ex h aKXHßHpyiomee AeiicxßHe
HOHOB MarHHH.

B OXJIHHHe OX HepBOH
{j)paKLi,HH ATO-asnan 3kxhb-
nocxb Bxopon npH pH 5,7 He
33BHCHX CymeCXBeHHO ox npn-
CVXCXBHH HOHOB MarHHH H H6-
CKOJIbKO aKXHBHpyeXCH KaJlb-
U.H6M. B npncyXCXBHH H K3Jlb-

uhh h MarHHH HaõjnoHaexcH
VMeHfameHHe aKXHßHpyiomero hchcxbhh KaJibHHH. 371TA noAaßJiHex ATO-
a3Hyio aKXHBHoexb Bxopoii na 22—29% h hc bjihhcx Ha Hee b npn-
CVXCXBHH HOHOB MarHHH.

KaK bhäho hs xaöji. 2,
Aa.xbHenmee noßbimeHHe koh-
U,eHXpaU.HH HOHOB M3XHHH H
KaJibHHH ox 3mM jxo 9mM
npn pH 5,7 cymecxßeHHoro
BJIHHHHH Ha aKXHBHOCXb OÖeHX
(jDpaKUHH He oKasbißajio.

B mejioHHoft cpene npn pH
8,8, khk noKaaaHO b xaöji. 3,
ATO-a3H3H aKXHBHOCXb ooenx
(jjpaKUHH b oxcyxcxßHe ÄByx-
BajICHXHbIX HOHOB KpaHHC HH3-
K3. HoHbl KaJibHHH H MarHHH
Bbisbißaiox pesKoe noßbiuieHHe
ATO-a3HOH 3KXHBHOCXH OÖOHX
cj)paKHHH. AKXHBHOCXb HepBOH
cTHMyjmpyexcH b öojibmefi
cxeneHH hoh3mh KaJibHHH, a

* Cm. npHMCHaHHe k xaöji. 1.

fl phm e h ah h e. PlHKyöauHOHHaa cpena; 2 mM
ATO. 200 mM rpuc-HCI 6yt|)epa pH 8,8.

BTOpOlf HOHaMH MarHHH. B HpHCyTCT-
bhh h Kajibu,HH h MarHHH aKTHßHpyioiu.ee
AeÜCTBHe 3THX K3THOHOB yMeHbiuaeTCH.
3/I.TA nojiHOCTbK) HOAaBJiHeT ATO-as-
HVK) aKTHBHOCTb HepBOH (|)paKIJ,HH H CHH-
Maex aKTHßHpyioinee AeiicTßHe hohob
MarHHH. Bo BTopon 4)paKu,HH .noöaßjie-
HH6 SiXTA He BJIHHJIO Ha ATO-a3HVK)
aKTHBHOCTb, HO B TO H\6 BpeMH HOJIHO-
CTbHD CHHM3JIO 3KTHBHpyK)UI,ee A6HCTBH6
HOHOB MafHHH. VBCAHHeHHe KOHHCHTpa-
U.HH HOHOB MarHHH OT 3 mM AO 6 mM Bbl-
-3b183A0 AaAbHCHHIHH pOCT ATO-a3HOH 3K- * Cm. npHMenaHHe k raõn. 3.

Таблица 2
Влияние концетрации ионов магния и кальция

на АТФ-азную активность двух фракций из
корней пшеницы в кислой среде*

Ион
Кон-
цент-

рация,
мМ

1-я фракция 2-я фракция

мкА Р н % мкА Рн %

0 7,1 100 16,0 100
3 14,9 210 16,8 105
6 14,6 206 16,6 104
9 14,7 207 16,6 104

0 7,1 100 16,0 100
3 17,7 250 20,3 127
6 17,7 250 21,9 137
9 19,6 276 21,5 134

Действие
АТФ-азную

Таблица 3

ионов магния, кальция и ЭДТА на
активность двух фракций из корней

пшеницы в щелочной среде

Концентрация, мМ 1-я фракция 2-я фракция

Mg++ Са++ ЭДТА мкА Р н % мкА Рн %

0 0 0 1,34 100 1,86 100
3 0 0 4,74 353 6,5 349
0 3 0 6,49 484 4,75 255
0 0 5 0 0 1,83 98
3 3 0 2,84 212 3,67 197
3 0 5 0 0 1,83 98

Таблица 4
Влияние концентрации магния на

АТФ-азную активность второй фрак-
ции пшеницы в щелочной среде*

Mg++,
Л!/VI мкА Рн %

0 1,6 100
3 5,7 356
6 7,1 444
9 7,2 450



180 BuAbee flacKa

XHBHOCXH BTOpOH (fjpaKUHH (xaÖJI. 4), 3 OT 6 JXO 9mM y>K6 HC OK33blßa.no
cymecißeHHoro bjihbhhh na aKXHBHocxb.

PesyjibTaxbi bjihhhhh OAHOBajienxHbix k3xhohob naxpHsi h KajiHH npHße-
Aenbi b xaöji. 5. Hs Äannbix kxo AoöaßJienHe b HHKyöauHOHHyio cpe^y
(pH 8,8) HOHOB K3JIHSI H HBXpHH K3K B OXAeJIbMOCXH, X3K H COBM6CXHO H0
BbI3bIB3JIO nOBbimeHHH 3KXHBHOCXH Mg-cxuMyjmpyeMOH ATO-a3bl oöenx
cJipaKUHH. HaöJiiOÄajiocb Aarne Heicoxopoe noAaßjieHHe ATO-asHoii aKXBB-
HOCXH nOA BJIHHHH6M OAHOBaJI6HXHbIX K3XHOHOB.

n p h m eiah h e. HHKyöauHOHHasi 2 mM
ATO, 3 mM Mg++, 200 mM xpHc-HCI 6y(J)epa pH
8,8. IlpHMeHflJiacb ATO, omimeHHatt na KaxHOHnxe

JI,ay3KC 50 X 4.

MCHCTEHC H6KOTOpbIX ÄPV'
fhx KaTHOHOB (MapraHua, KO-
ÖaJlbTa, M6ÄH H UHHKa) HSVMa-
JlOCb K3K B npHCyTCTBHH M3X-
HHH, T3K H Ö63 H6rO. /JaHHbie
O BJIHHHHH paSJIHqHbIX K3THO-
hob na ATO-asHyfo 3kthb-
nocTb b cpeue
npn pH 5,7 npHßeAeHbi b
xaÖJi. 6. Kax bhuho, kohu
MarHHH, Mapranna h Kooajib-

xa BbisbisaioT uo usyxKpaxHoe
cxHMyjiHposaHHe ATO-asuoH
3KXHBHOCXH HepBOH (JjpaKUHH.
HoHbl UHHKa H M6UH XaKyKC

OKasaJiH cxHMyjiupyioLuee ueii-
CXBH6, XOXH H B MCKbUieH CX6-
neHH. ATO-asHan aKXHBHoexb

BTOpOH (ppaKUHH HeCKOJIbKO CTHMyjIHpOBaJiaCb TOJIbKO HOH3MH MarHHfl.
Ocra./ibHbie HsyneHHbie KaxHOHbi no,xaBJiHJiH aKXHBHOCXb b pasjmHHoii cxe-
neHH. B xex >Ke ycjioßHHx (xaÖJi. 6) npn h3Jihbhh b HHKyöauHOHHOH cpefle
3 mM Marana hohbi Mapranua h KoöacHbxa cymecxßeHHoro bjihhhhh Ha ATO-
aBHyiO aKXHBHOCXb OÖ6HX C|)paKUHH H6 OKaSbIBaJIH. HoHbl M6ÄH noÄaßjuum
ATÕ-a3HyK) aKXHBHOCXb Ha 25—27%.

nph m e h a hh e. OxHocnxejibHaji aKXHBHocxb BbipajKeHa b % ot aKXHBHOcxir
6e'3 HccjieayeMoro Hona. Onuxbi npoßOÄHJincb b npHcyxcxßHH (+ ) h oxcyxcxßHii ( —)

3 mM Mg++, 2 mM AT<t>, 200 mM auexaxnoro öy(})epa pH 5,7.

B mejiOHHOH cpeue, KaK bhuho hs xaöji. 7, ATO-asnan aKXHBHOCXb oöenx
(J)paKUHH b HaHÖojibmeft cxenenH (õouee, hcm b 3 pasa) cxHMyjmpoßajiacb
HOH3MH MarHHH. SHaHHXeJIbHO MCKbLUHH CXHMyjIHpyK)m,HH 3Cj)(|)eKX HM6JIH
Mapranep h Koõajibx. Hohm mcuh na ATO-asnyio aKXHBHOCXb hc buhhjih.

Таблица 5
Действие ионов калия и натрия на АТФ-азную

активность первой и второй фракций из корней
пшеницы

Концентрация,
мМ 1-я фракция 2-я фракция

Na +' к+ мкА Рн % мкА Р н !н 1 %

0 0 4,1 100 6,25 100
100 0 3,7 90 6,05 97

0 10 3,4 83 5,8 93
100 10 3,3 81 5,7 91

Влияние различных катионов на АТФ-азную активность двух
корней пшеницы в кислой среде

Таблица 6

фракций из

1-я фракция 2-я фракция
Добавляв- Концен- +Mg++ -Mg++ +Mg++ -Mg H

мая соль трацня,
мкА Р н % якА Р н % мкА Р н % мкА Pw %

0 5,1 100 10,5 100
MgCl2 3 14,7 100 10,7 210 16,3 100 11,0 105
МпС12 5 14,5 99 10,0 196 15,8 97 9,5 90
СоС12 5 14,3 97 10,1 198 15,2 93 9,4 89
CuSÖ 4 2 10,7 73 8,2 161 12,3 75 6,4 61
ZnS04 5 — — 8,9 175 — — 9,0 86
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Il phme■) a h h e. Bmccxo auexaxnoro öycjjepa HcnojibaoßajicH xpuc-HCI 6y-
4>ep pH 8,8 200 mM. OcxajibHbie ycjioßHH cm. b npuMenaHiiu k xaöji. 6.

Akxhbhocxb oöenx cjjpaKimä nojmocTbK) noAaßJiHAacb HonaMH u,HHKa. B xex
ace ycjioßHHx (xaöji. 7) npH najmmm b cpeAe m3fhhh hohbi Mapranuah ko-
6ajibxa b sHaHHxejibHoö Mepe noAaBJiH.XH ATO-asHyio aKTHBHOCTb oöenx
(j)paKUHH. Hüübi M6ÄH T3KOFO BJIHHHHH HG OK33bIBajIH HJIH A3>Ke HGMHOrO
ee GTHMyjiHpoßajiH.

npHMeqaHHe. OxHOCHXejIbHaH aKXHBHOCXb Bblpa>KeHa B % OT 3KXHBHOCXH
ões nccjieayeMbix 3hhohob; HHKyöauHOHHan cpea,a; 3 mM Mg++,2 mM ATO, 200 mM
auexaxnoro hjih xpHC-HCI. 6yc|)epa.

B xaöji. 8 npHßeAeubi pesyjibxaxbi bjihhhhh MOJmÖAaxa, c|)xopHAa h xexpa-
öopaxa. Kax bhaho, b oöghx npn pH 5,7 cjDxopHA h mojih6a3x
CHJibHbie HHFHÖHxopbi. B mejioHHOH cpeAe npn pH 8,8 noAaßJiniomee Aen-
cxbh6 MOJiHÕÄaxa ne Ha6jnoa,ajiocb.

5. BjiHHHMe 2,4-AMHHXpo4)eHOJia h (JjjiopHASHHa. Kax noKasaHO b xaöji. 9,
2,4-AHHHxpoc|)eHOJi (AHO) b naHÖojiee bhcokoh KOHpeHxpauHH (7,5 X
10"4 M) HeMHoro noHH>Kaji ATO-asnyio aKXHBHoexb oöghx cJ)paKLi,HH b khc-
jioh h mejioqHoii Flpn öojigg hhbkhx KOHuenxpauHHx (7,5 X 10-5

h7,5X10- 6 M) noAaßJiHtomee AencxßHG AHO noHH>Kajiocb. HoßbimeHHH
ATO-33H0H 3KXHBHOCXH BOA BJIHHHHGM AHO HH B OÄHOM H3 npOB6AeHHbIX
onuxoß oxmghgho ne öbijio.

OjIOpHASHH, K3K BHAHO H3 XaÖJI. 10, HpH pH 5,7 OÖJiaAaGX npHÖJIH3H-
XeJIbHO X3KHM >KG AOHCXBHGM, K3K H AHO, a HM6HHO BbI3bIBa6X HGÖOJlb-
iiioe noAaßjieHHe ATO-33hoh 3kxhbhocxh, Koxopoe yMeHbmaexcH c hohhžkg-

HHGM KOHUeHXpaUHH (|)JIOpHA3HHa.

Таблица 7
Влияние различных катионов на АТФ-азную активность двух фракций

из корней пшеницы в щелочной среде
• 1-я фракция 2-я фракция

Добавляв- Концен- +Mg+ + -iMg++ +М ?
++ —М g++

мая соль трацин,
ЛНук мкА Рн % мкА Р н % мкА Рн % .икЛ Р н %

0 1,37 100 1,48 100
MgCl2 3 5.4 100 4,65 340 7,5 100 5.24 354
MnCl* 5 2,9 54 1,73 126 3,2 43 2,68 181
СоС12 5 2,1 39 1,73 126 3,9 52 1,94 131
CuS04 2 5,6 104 1,37 100 8,0 107 1,42 96
ZnS04 5 —

— 0 0 — 0 0

Таблица 8
Действие некоторых анионов на АТФ-азную активность двух фракций

из корней пшеницы

pH 5,7 pH 0° 00

Добавляв- Коицен- 1-я фракция 2-я фракция 1-я фракция 2-я фракция
мая соль грация,

MlVi мкА Р н % мкА Рн % мкА Рн % мкА Рн %

0 14,7 100 16,3 100 5,4 100 7,5 100
NaF 5 6,2 42 6,7 41 — — 4,1 55
Na2Mo0 4 5 9,5 65 6,9 42 5,2 96 7,4 99
Na2B 4 07 5 13,5 92 16,1 99 4,8 89 7,5 100
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n piim e i i ahii e. HHKyöauHOHHaa 3 mM
Mg++, 2mM ATO, 200 mM auexaTHoro hjih

ipuc-HCI õycjDepa.

* Cm. npHMeManne k raöji. 9.

6, CyöcxpaxHaa cneu,n-
(JjHMHoexb. B xaöji. 11 npuße-
ACKbI a,3HHbie O CnOCOÕHOCXH
AByx cj)paKu,HH H3 Kopneö nme-
HHUbi pacmenJiHXb paaJiHM-
Hbie (J)occj3oaHrHApHÄbi h cjjoc-
-4)OMOHO3(|)HpbI. KaK BHÄHO,
naHÖojiee BbicoKan nxapojias-
Han aKXHBHocxb HaöjnoaaexcH
B OXHOIH6HHH ATO, K3K B KHC-
JIOH, X3K H B meJIOqHOH CpCAC.
AÄ6HO3HHÄH(J)OC4)ax (A/FO)
H B OCOÕCHHOCXH 3A6HO3HHMO-
-(AM<3>) rHapoJiHso-
BaJIHCb B 3H39HXe.XbHO MCHb-
meft cxenenH. B mejioqHon
cpe,n,e nepsan cjjpaKUHH npai<-

ne paemenjuma AM<£>.
HsyqeHHbie cjjpaKUHH cyme-

cxßeHHo paajmqaJTHCb no cno-
coõhocxh rnapo.XHSOßaxb ne-
oprannnecKHii nnpoc{)occj3ax. B
XO BpeMH K3K nepsan (j3pai<-
iiHh npaKxnnecKH ne oöjia/iajia
cnocoönocxbK) pacmennHXb
nnpoc|)oc4)ax, Bxopan oönapy-
>KHßajia SHannxejibHyK) nnpo-
(t)occ})axa3HyFO aKXHBHocxb.
nP H 3xom cJienyex ynnxbißaxb,
nxo npn paemennennn oahoh
Mo.xeKyjibi nnpo(})oc4)axa 06-
paayexcn ABa 430C4,aTHb,x

nona, BC/ieACXBHe nero xeiV
cxßHxeJibHan nnpo-
c|joc(J)axa3HaH aKXHBHocxb
Büßoe MeHbine b6Jihhhh, npn-
BeAeHHbix b xaö.xHue. Bxopan
c|3paKUHH rHixpoJiH3oßajia |5-
r.xnu,epo(j3occ|3ax (fFFO) h azie-
HO3HH-5/ -MOHOCj)OC(j3aX (AMO),
nxo cßHZiexejibcxßyex o naJiH-

HHH 4)OCtjDOMOHO3CT6pa3HOH 3KXHBHOCXH. 06e (JjpaKUHH H6 rHÄpOJIH3OBaJIH
rjiK)KO3O-1 -(JioccjjaT (F-l-O).

06cy>KÄeHHe

nojiyqeHHbie peayjibxaxbi yKaabisaiox na npncyxcxßHe b KOpHHX npopocx-
KOB nmeHHUbl 4)epM6HXHOH CHCXeMbI, cnocoÖHOH XHÄpOJIHSOBaXb Al O. B
naiüHX ycjioßnax BbicoKan ATO-asnan aKxiißHocxb öbuia o6napy>KeHa b

oõenx BbiAeJieHHbix (JjpaKUHHx: KaK bo 4jpaKii.nn KjiexoHHbix cxenoK h flJiep

(nepsaa cjjpaKUHJi), xaK h b mixonjiasMaxHHecKoft (JjpaKUHH (Bxopan
(jjpaKLUIH).

Oäho H3 xapaKxepHbix cbohcxb ATO-asnoH cncxeMbi oöei-ix (JjpaKUHH
H3JIHMH6 M3KCHMyMa npH pH 5,4—5,7. O LUHpOKOM pae-
npocxpaneHHH b xk3Hhx BbicuiHX pacxemiH ATO-aa c MaKCHMajibHOH ak-

Влияние ДНФ на
фракций

Таблица 9

АТФ-азную активность двух
из корней пшеницы

Концентра-
ция ДНФ,

М

1-я фракция 2-я фракция
рн

мкА Рн % мкА Рн %

0 13,0 100 16,7 100
5,7 7,5 ■ 10-6 12,9 99 16,0 96

7,5 • Ю-5 11,0 85 16,4 98
7,5 • 10—4 9,8 75 15,0 90

0 4,7 100 7,2 100
9,0 7,5 • 10-6 4,7 100 7,2 100

7,5 • 10-5 4,6 98 7,3 101
7,5 • 10-4 4,0 85 6,8 95

Таблица 10

Действие флоридзина на АТФ-азную активность
двух фракций из корней пшеницы*

pH
Концентра-

ция флорид-
знна, М

( 1-я фракция 2-я фракция
1
| мкА Р н % мкА Р н %

0 8,4 100 16,9 100
7,5 ■ 10_6 8,3 99 16,9 100

О,/ 7,5 • 10—5 8,1 96 14,7 87
7,5 • 10-4 7,5 89 15,4 91

0 3,6 100 6,0 100
_

- 7,5 ■ 10-6 3,5 97 5,9 98
9,0 7,5 • 10—5 3,4 94 5,4 90

7,5 • Ю-4 3,7 103 5,2 87
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THBHOCTbK) npH SHaqCHHHX pH
5—6,7 cooöiuaiox . h Apyrue
aßxopbi (Chc3khh h ,np., 1963;
MepKHC, HpHajiraycKaiixe,
1963; Wessels, Baltscheffsky,
1960). c sxhm hmciox-

ch o HajiHqHH b xjio-

ponjiacxax h mhxoxohäphhx
pacreHHii ATO-asnou 3kxhb-
HOCTH C OnTHMyMOM B HCU-
Tpa./IbHOH HJIH cpe-
jxe (Aloni, Poljakoff-Mayber,
1962; Avron, 1962; Reid h äP-,
1964). B naniHx onbixax bbi-

COK3H ATd>-a3H3H aKTHBHOCTb
b mejioMHofi oönapyjKH-
saJiacb b oöenx (jipaKUHHx
jiHiub b npucyxcxßiie hohob
M3FHHH HJIH K3JIbUHH. Ah3JIO-
XHHHbIH XOJ3, KpHBOH 33BHCH-
MOCXH 3KXHBHOCXH OX pH H CXH-
Myjmpyfomee hohob
MarHHH b mejioHHoii cpea,e no-

Kasanbi b paöoxe jJ>K. Beccejica h X. BajixqeßCKoro (Wessels, Baltscheffsky,
1960) Ha xjioponjiacxax mnHHaxa. /J>k. Oopxn (Forti, 1957) cooömaex o

CHJIbHOM aKXHBHpVKDmeM Ä6HCXBHH HOHOB KajibUHH H3 ATO-aSHyiO 3KXHB-
HOCXb MHXOXOHJipHH FOpOXa HpH pH 7,3. Ha ATd>-a3HVK) aKXHBHOCXb MHXO-
xohäPhh KyKypysbi (Hanson h ,n.p., 1965) hohw KajibUHH He bjihhjih, xor.ua
K3K ATO-asHaa aKXHBHOCXb mhxoxohäphh übcxhoh Kanycxbi (Reid HÄp., 1964)
no.ua BJiHJiacb na 30%. B nauiHX onbixax AT<J>-a3HaH aKXHBHOCXb unxoujiaa-
MaxnqecKOH (jjpaKHHH b inejioqHOH cpe,xe cxHMyJinpoßajiacb b õojibiueu cxe-
nCHH HOH3MH M3FHHH, 3 aKXHBHOCXb (fjpaKUHH KJieXOHHbIX CXCHOK H HÄCp
HOH3MH KajibUHH.

CymecxßeHHbie KaqecxßeHHbie paajmuHH ÄByx nccjieÄOßaHHbix (jipaK-
U.HH no BJIHHHHK) HOHOB M3FHHH H KajibUHH H3 AT<l>-a3HyiO aKXHBHOCXb
õbijiH BbiaßjieHbi b cjiaöoKHCJioH cpe,a,e. jJoÖaBJICHHe B HHKyÖaUHOHHyiO
CMecb MarHHH (3XIO‘3 M hjih Bbiuie) yßejiHHHßa jio ATO-asnyio 3kxhb-
HOCXb (fipaKHHH KJieXOHHbIX CXCHOK H HJiep UpHÖJIHSHXeJIbHO B J.83 pa.33,
XOFJ,a K3K aKXHBHOCXb HHXOHJiaSMaXHqeCKOH (ftpaKHHH CXHMyjIHpOBaJiaCb
jiHuib HeanaqHxejibHo. AHajiorHqnaH Kapxnna Haöjuojiajiacb h b oxHomeHHH
BJIHHHHH KajibUHH. B OÕCHX cjjpaKUHH.x npH pH 5,7 OXMCqaJIOCb ÕOJiee Bbl-
ra>KeHHoe aKXHßHpyiomee bjihhhhc hohob KajibUHH no cpaßHeHino c war-
HHCM. AKXHBHpyiomee üeHCXBHe HOHOB KajibUHH H HCKOXOpbIX ÄpyrHX H.BVX-
BajICHXHbIX K3XHOHOB H3 ATO-33HyiO aKXHBHOCXb KOpHeft UUieHHUbI OXMeqa-

jiocb h b paöoxe P. H>KOHCOHa (Johnson, 1962). Ha Äpyrnx pacxuxejibHbix
o6x>eKtoß xopomo hsbccxho cmibHoe aKXHßupyioiuee ixeucxßHe hohob Kajib-

UHH Ha aniipaay KJiyÖHefi KapxotfiejiH (Cohn, Meek, 1957; Krishnan, 1949;
Molnar, Lorand, 1961).

Mhofhmh aßxopaMH (Post h jxp., 1960; Skou, 1957 h jxp.) oxMeqeHO

upHcyxcxßiie b pn/xe xkhboxhuix XKaHeii cneuHijxHqecKOH Na+ 4- K + + Mg++
-

aKXHBHpyeMoii AT<3>-a3bi, yqacxßyiouxeH b 3kxhbhom xpancuopxe oähob3-
JICHXHbIX K3XHOHOB H B nOÄJXepHOHHH KOHUCHXpaUHOHHOFO FpajLHCHXa. B
CBH3H C 3XHM UpeXXCXaBJIHJIO HHXepee H3yqHXb /XeHCXBHC OÄHOBaJICHXHbIX K-
thohob na Mg++-aKXHBHpyeMyio ATO-asy Kopneu. B nauiux onbixax hc
ynanocb BbiHBHXb cxHMyjmpyioiuero acjKjxeKxa hohob Haxpun h k3jthh Ha

* Cm. npHMewaHHe k laõjr. 9.

Таблица 11
Субстратная специфичность двух фракций из

корней проростков пшеницы*

1-я фракция 2-я фракция
рн Субстрат мкА Р н % мкА Р н %

АТФ 16,4 100 10,5 100
АДФ 12,1 74 8,1 77

5,7 АМФ 4,1 25 3,0 29
N 34ргС)7 0 0 11,4 108

Г-1-Ф 0 0 0 0
р-ГФ — — 2,7 26

АТФ 4,0 100 4.6 100
АДФ 2,0 50 2.6 56

8,8 АМФ 0 0 1,5 33
N 34p2C)y следы — 2,7 59

Г-1-Ф 0 0 0 0
р-ГФ —

— 1,0 22
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Mg++ -aKTHBHpyeMVK) ATO-aay oõenx cjipaKujHH (xaöji. 5), nxo corjiacyexcn
c a,3HHbiMH P. /I>KOHCOHa (Johnson, 1962). Ha zipyrHx pacxnxejibHbix 06x.-
6ktob noKasaHo OTcyxcTßHe Na + + K+-aKXHBHpyeMOH ATO-aabi y MopcKoli
BOÄOpocjiH Liiva laciuca (Bonting, Caravaggio, 1966).

HorjiomeHHe OÄHOBajienxHbix k3xhohob KopnaMH pacxeHHH, k3k noKaaano
mhofhmh aßxopaMH (Epstein, 1961; Jacobson h zip., 1961; Viets, 1944 h
Äp.)> peryjiHpyexcH h cxHMyjiHpyexcn hoh3mh KajibHHH. B paöoxe P. /J>koh-
cona (Johnson, 1962) BbicKaabißaexcn npe/uiojioxceHHe o xom, hxo peryjm-
pyiomee ÄeHCXBHe KajibHHH na noiMiomenne OÄHOBajieHXHbix k3xhohob ocy-
mecxßjiHexcH cxHMyjmpoßaHHeM CHHxeaa ATO-aabi. He hcrjuohcho, oäH3ko,
bxo CBoficxßa cjiepMeHXHOH CHCxeMH, oöecnenußaiomeH sHepmen aKXHBHHH
xpancnopx hohob, y pacxnxejibHbix h jkhboxhux xnanen Moryx paajinqaxbca.

Hpn paccMoxpeHHH nojiyqenHbix ÄaHHbix cjieÄyex yqnxbißaxb, qxo b na-
uihx roMorenaxax Hapn/iy c ATO-aanoH aKXHßuocxbio oönapyjKHßaJiacb cno-
coÕHocxb xHÄpojinaoßaxb h neKoxopbie /ipyrHe cjioccjiaxHbie cyöcxpaxbi.
OpaKmin KJiexoqnbix cxenoK h nnep o6jia,a.aex anaqHxejibHOH aKXHßHocxbio
xojibKo b oxHomeHHH RByx HayneHHbix cyöcxpaxoß ATO n AJJO, x. e.
rnvieex Bbipa>KeHHyK) annpaaHyio akxHßHocxb. Bo (J)paKii,HH KJiexoMHbix cxe-
hok h npaKXHMecKH oxcyxcxsyex nnpocjioaliaxaaHaH aKXHßnocxb.
UnxonjiaaMaxHqecKaH cJjpaKiiHH, o/pnaKO, pacmenjinex nnpocjDoccjDax co
3HaqHxejibHoö cKopocxbio. TaKHM oöpaaoM, npaKxnqecKH bch nHpoc[)oc(|)a-
xasnan aKXHßnocxb b KJiexxax Kopneö nmeHHUbi JioKajiHaoßana b unxonjiaa-
Me. HHxepecHo oxiviexHXb, nxo y öaKxepHH Bacillus megaterium xaK>Ke no-
Kaaana npeoöjiaÄaiomaH jioKajinaaiiHH b pacxßopHMoft
4)paKu,Hii h ee oxcyxcxßiie b npenapaxe «xeneßbix» MeMÖpan (Weibull n ÄP-,
1962).

llojiyqeHHbie .uaHHbie ne noaßOJiniox cnejiaxb onpeAenennoro Bbißona o
xom, npHcyxcxßyex jih b UHXonjiaaMaxHqecKoö cfipaKUHH HecKOJibKo cneun-

(|)epMeHXoß hjih {JjyHKiiHöHupyex HecneuH(|)HqecKaH (JjoccJjofhäpo-
jiaaa. B jinxepaxype (Joyce, Grisolia, 1960; Nagal, Funahashi, 1962 h äP-)
HMeioxcH AanHbie o npHcyxcxßHH b pacxnxejibHbix xKannx HecneuncfiHqecKoii

c onxHMyMOM aKXHBHocxn b khcjioh Tan, na oxpy-
õeö nmeHHUbi öbiji BbiÄejien (Nagal, Funahashi, 1962) 1500-Kpaxno ohh-
meHHbm npenapax khcjioh (JioctJiorHÄpoJiaabi, oÖJiaAaiomHH HanöojibmeH
aKXHBHOCXbK) B OXHOUieHHH ATO, HO paCHienJIHIOmHH CO SHaHHXeJIbHOH
CKopocxbio xaK>Ke nnpo(|)oc(|)ax h AJJO. 3xox npenapax rnnpojiHaoßaji, Kpo-
we xoro, AMO h rjnoKoao-6-(J)oc(|)ax, ho ne pacmenjinji F-l-O. TaKHM oöpa-
30M, BbicoKOOHHmeHHbiH npenapax (|)occj)orH,a,pojia'3bi na nmeHHUbi oÖJianaJi
b oöiuHX qepxax xaKOH >Ke cyöcxpaxHoft cneuH(|)HHHOcxbio, KaK b HauiHX
onbixax HHXonjiaaMaxHqecKan cfipaKiiHH. C npyroH cxoponbi, na pacxeHHH
BbinejieHbi npenapaxbi (JioccJiorHÄpojiaa c öojiee yanoft cyöcxpaxHon cnemi-
4)HHHocxbio (Krishnan, 1949).

Ho Bcefl BepoHXHoexH, b pacxnxejibHbix KJiexnax npucyxcxßyiox cjioccjio-
FHÄpojiaabi c paajiHHHOH cxeneHbio cyöcxpaxHoft cnenH(|)HqHocxH. B nojibay
xaKoro npea,nojio>KeHHsi cßHAexejifacxsyiox xaione ÄaHHbie o paajumHoft cyö-
cxpaxHOH cneu,H(|)HHHOcxH ÄByx HayneHHbix h3mh cjipaKUHH na Kopnen nme-
HHUbI.

BbIBOAbI
Haynajin neKoxopbie cbohcxb3 (JiepMeHXHOH ciicxeMbi, FHÄpojiHayiomen

ATO, bo c|)paKH,HH KJiexouHbix cxenoK h Hnep h b HHxonjiaaMaxHnecKon
H3 KOpHeft 3XHOJIHpOB3HHbIX npopOCXKOB nUICHHUbI.

1. B oöenx (JipaKUHHX npncyxcxßyex BbicoKcaKXHBHaH (fiepMeHXHaH chc-
■xeMa, paciuenjiHiomaH ATO. MaKCHMajibHan CKopocxb Haöjno-

Äaexcn npn pH 5,4—5,7 h xeMnepaxype okojio 52°.
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2. B cjiaõoKHCJioö ripu pH 5,7 ATO-asHan aKXHBHOCXb (JipaKUHH
KÄeiOHHUX CieHOK H HÄep CTHMyjIHpyeTCH HOH3MH K3ÄbUHH, MarHHH
tl HCKOTOpbIMH ÄpyrHMH ÄByXB3ÄeHTHbIMH KaTHOH3MH. ATO-a3H3H 3KXHB-
■HOCTb UHTOnÄaSMaTHMeCKOH 4)paKUHH npaKTHOeCKH He 33BHCHT OT nptICVT-
CXBHH HOHOB MarHHH H HCMHOFO CTHMyJIHpyOTCH HOH3MH K3JIbUHH.

3. B mejioHHofi cpeÄe npn pH 8,8 b oxcyxcxßtie ÄByxßajieHTHbix Kaxuo-
■hob HaöJiKDÄaexcH JiHuib HesHaHHxejibHan ATO-asHan aKxiißHocxb, Koxopan
CHÄbHO noßbimaexcH hoä äcmcxemcm hohob MarHHH häh KaÄbUHH. Ilpn 3Tom
aKXHBHOCXb (JjpaKUHH KÄ6XOHHbIX CX6HOK H HÄCp CXHMyÄHpyCXCH ÖOÄbUie
HOH3MH K3ÄbUHH, 3 aKXHBHOCXb UHXOHÄaSMaXHUeCKOH (JipaKUHH HOH3MH
M3XHHH.

4. HOHbI HaxpHH H K3ÄHH K3K B OXÄCÄbHOCXH, X3K H BM6CX6 HC HOBbUUaiOX
3KXHBHOCXH Mg++

-CXHMyÄHpyeMOH ATO-33b1 OÕ6HX {jjpaKUHH.
5. OxopHÄ h MOÄHÖÄax upu pH 5,7 CHÄbHbie HHruÖHXopbi ATO-asHoii

3KXHBHOCXH OÕ6HX (JipaKUHH. B lU6ÄOUHOH CpCÄC nOÄ3BÄHK)IUee ÄeiiCXßHe
MOÄHÖÄaxa npaKXHoecKH oxcyxcxßyex.

6. Uhcxchh (5 X 10-4 M) h acKopÖHHOBan khcäox3 (0,1 z/ä) na ATO-
aauyio aKXHBHOCXb uHxonÄasMaxHuecKon (JipaKUHH ne bähhkdx.

7. 2,4-iXHHHXpO(|)eHOÄ H (J)ÄOpHÄ3HH B HOBbimeHHblX KOHUeHXpautIHX
(7,5 X 10’4 M), K3K npaBHÄO, HecKOÄbKo noÄaßÄHiox ATO-a3Hyio aKXHBHOCXb.

8. Oöe (JipaKUHH chocoöhei paciuenÄHXb napHÄy c ATO xaK>Ke hckoxo-
pbie Äpyrne (j)oc(|)axHbie cyöcxpaxbi. OpaKUHH KÄexounbix cxchok h HÄep
rHÄpoÄHsyex ATO h AF(0; aKXHBHOCXb oxHocnxeÄbHo AMO, rmpo(J)oc(|)axa
u F-l-O HH3Ka häh oxcyxcxßyex. UHxoiiÄasMaxHuecKan OpaKUHH xhäPoäh-
syex co snauHxeÄbHOH CKopocxbio (J)oc(|)oaHrHÄpHÄbi ATO, AjTO h nupo-
4)oc4)ax. CKopocxb rHÄpoÄHsa ÄByx 4)0C(J)0M0H03(|)Hp0B AMO h (3-FO
3H3HHXeÄbHO HtDKC, 3 F-l-O H6 paCUieHÄHeXCH.
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Mhctutijt 300A02UU u õotühuku .HocrynHJia b peaaKumo
AmdeMuu hüi/k Bctohckoü CCP 21/XI 1966

V. JAASKA

NISUIDANDITE JUURTE ADENOSIINTRIFOSFATAASSE
AKTIIVSUSE BIOKEEMILINE ISELOOMUSTUS

Resümee
Uuriti adenosiintrifosfatasset (ATF-aasset) aktiivsust kümnepäevaste etioleeritud nisu-

idandite juurtest diferentsiaaltsentrifuugimise teel eraldatud kahes fraktsioonis. Esitatakse
andmed keskkonna pH, temperatuuri ja mitmesuguste katioonide ning anioonide mõju
kohta ATF-aassele aktiivsusele. Mõlemas fraktsioonis määrati fosfohüdrolaasne aktiivsus
mõningate fosfoanhüdriidide ja fosfomonoestrite suhtes.

Eesti NSV Teaduste Akadeemia Saabus toimetusse
Zooloogia ja Botaanika Instituut 21. XI 1966

V. JAASKA

BIOCHEMICAL CHARACTERIZATION OF ADENOSINE
TRIPHOSPHATASE ACTIVITY IN WHEAT SEEDLING ROOTS

Summary

Adenosine triphosphatase (ATP-ase) activity of roots from eliolated 10-day-old wheatseedlings jaas been studied. The seedlings had been grown in the dark in continuouslyaerated 2.5- 10~4M CaS0 4 , essentially according to Epstein and Hagen (1952). The enzymocxtract was prepared by grinding the small pieces of roots with O.IM Tris-HCI buffer(pH 7.2), 0.25 M sucrose and pure white sand in a previously chilled mortar. Tiie masbwas strained through a piece of thin planktonic silk. The resufting suspension was centri-fuged for 20 minutes at 900 • g. The sediment from this centrifugation was called thefirst fraction; the supernatant obtained constituted the second fraction.
The main components of the first fraction were eel! walls and probably nucler thesecond “cytoplasmic fraction” contained ground plasm and other granular eel!constituents.
Tiie ATP-ase activity was assayed by measuring the P,- liberated upon enzymic

hydrolysis of ATP for 20 minutes, at 30° C. The standard reaetion mixture consisted of
2mM ATP, 3mM Mg+ +

; 200mM Na-acetate (pH 5.7) or Tris-HCI buffer (pH 8.8 or 9.0).Both the first and the second fraetions showed a high ATP-ase activity with maximurnm the pH range 5.4—0.7 and at 52—55° C (fig. 1 and fig. 2, respectively).

6*



The ATP-ase activities of the two fractions differed in respect to their response to
magnesium and calcium. At pH 5.7 (Na-acetate buffer) the ATP-ase activity of the first
fraction was strongly stimulated by 3mM Mg+ +or 3mM Ca++ (table 1). The activa-
tion was about 2.1-fold in the case of Mg + + and about 2.5—2.7-fold in the case of
Ca ++ . The enzymatic activity was not markedly enhanced by the higher calcium and
magnesium concentrations (table 2).

On the other händ, the ATP-ase activity of the “cytoplasmic fraction” was only
slightly stimulated by magnesium. The addition of calcium (3 • 10—3 M) increased the
ATP-ase activity of cytoplasmic fraction about 30% (table 1).

At pH 8.8 in the absence of magnesium or calcium the ATP-ase activity of twr o
fractions was negligible (table 3). The addition of magnesium or calcium raised the
activity several-fold.

No stimulation of Mg ++ -activated ATP-ase activity at pH 8.8 wr as observed by IOmM
K+ and IOOmM Na + when added separately or instantaneously (table 5).

In the acid range the ATP-ase activity of the two fractions was significantly inhibited
by fluoride and molybdate (table 8). At pH 8.8, molybdate had practically no influence on
the activity, whereas manganese and cobalt (5 • 10—3 M) inhibited the Mg++-activated
hydrolysis of ATP in both fractions (table 7).

Sodium tetraborate (5 • 10—3 M) had little or no effect (table 8).
L-cysteine (5- 10—4 M) and ascorbic acid (0.1 g/1) had no influence on the ATP-ase

activity of “cytoplasmic fraction”.
2,4-Dinitrophenol (DNP) and floridzin (7.5 • 10—4 —-7.5-10—SM) were slightly

inhibitory. DNP did not exert any stimulating effect on the ATP-ase activity (tables 9
and 10).

It has been found that both the fractions studied wr ere able to hydrolyze not only
ATP, but also some other substrates (table 11). The first fraction showed high activity on
ATP and ADP; the activity towards adenosine-s'-monophosphate (AMP) and pyrophosphate
(PP,-) was little or negligible. The cytoplasmic fraction had high activity on ATP, ADP
and PP,-, and w; as relatively less active on AMP and p-glycerophosphate. Both the frac-
tions showed the highest degree of activity towards ATP, and exhibited no activity on
glucose-l-phosphate.

Academy of Sciences of the Estonian SSR, Received
Institute of Zoology and Botany Nov. 21, 1966

!88 BuAbee Raena


	b1249384-1967-2
	Bastard title section
	Untitled

	Picture section
	Untitled

	Chapter
	BHPYCHЫE 3AБOЛEBAHИЯ TOMATOB B 3AKPЫTOM И OTKPЫTOM ГPYHTE ЭCTOHCKOЙ CCP
	4>oto 1. Bexom<a Towaia, nopa>KeHHaH uitammom A BHpyca raCa^noft MO33HKH.
	Untitled

	Nn. N-VIIRUSE INFEKTSIOONILISTEST OMADUSTEST
	Foto 1. N-viiruse tunnusreaktsioon Soiu num tuberosutrii lehel.
	Foto 2. a N-viiruse tekitatud mosaiik Nicotiana glutinosa lehel b terve Nicotiana glutinosa leht.
	Foto 3. a ebasümmeetriline mosaiik Nicotiana tabacum\ lehel; b terve Nicotiana tabacum'\ leht.
	Foto 4. Marmormosaiik Nicotiana tabacum'[ lehel.
	Untitled
	Foto 6. a N-viirusest põhjustatud haiguspildi nn. lant setja katuse hilistunnused Nicandra physaloides'ei; b kahjustamata taim.
	Foto 7. Nekroosse katuse reaktsioonitüüp Nicandra physaloides’c\
	Untitled
	Untitled
	Foto 10. Viirusvormi Nn poolt põhjustatud lehcvarre kõverdumine Lycopersicum esculentuni il.
	Foto 11. N-viiruse tunnusreaklsioon Physalis floridana' 1 (ö); sama liigi terve taim (a).

	2,4-D JA STREPTOMUTSIINI TOIME LÄMMASTIKU ÜHENDITE AINEVAHETUSSE TATRAIDANDEIS JA SELLE SEOS ANTOTSÜAANIDE BIOSÜNTEESIGA
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled

	XPOMATOГPAФИЧECKAЯ И CПEKTPOФOTOMETPИЧECKAЯ XAPAKTEPИCTИKA ФЛABOHOИДOB ПPOPOCTKOB ГPEЧИXИ
	Phc. 1. yjibTpa(j)HOJieTOßbie cneKxpbi nor.nomCHHH (|)JiaBOHOHaa N° 1 (/ 95%-HbIH 3T3- hoji; 2 to >Ke + apexax HaxpHa; 3 xo >Ke -j- auexax naxpna -j- öopnaa KHCJioxa; 4 xo a<e -j- xjiopucxbiH ajnoMHHHÖ).
	Phc. 2. yjibrpa(})HOJTeTOßbie cneKrpu nor.iomeHHH tj)jjaßOHOH,na No 3 (oõoaHaueauH CM. pHC. 1).
	Piic. 3. yjibTpacJmojieioßbie cneKrpbi no rjiomeHHH c})jiaßOHOH,aa Ne 2 (oöoanaHeumi cm. pric. 1).
	Phc. 4. yjibTpacJjHOJieTOßbte cnempbi no rjioiueHHH 4>jiaßOHOHaa JVs 4 (oöosHaMeHHH CM. PHC. 1).
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled

	O KOЛИЧECTBEHHOИ MOДЕЛИ PAДИOЧYCTBИTEЛHOCTИ PACTEHИЯ
	Untitled
	Untitled
	Untitled

	KROMATO-ELEKTROFOREETILINE MEETOD AMINOHAPETE MÄÄRAMISEKS TAIMSES MATERJALIS
	Untitled
	Untitled
	Untitled

	HAPETE MOODUSTUMINE SÜSIVESIKUTE FERMENTEERIMISEL RHIZOBIUM'i POOLT
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled

	BИOXMИЧECKAЯ XAPAKTEPИCTИKA AДEHOЗИHTPИФOCФATA3HOЙ AKTИBHOCTИ B KOPHЯX ПPOPOCTKOB ПШEHИЦЫ
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled

	VERE JA LÜMFI KAROTIINISISALDUS KANADEL JA SELLE SÕLTUVUS LINDUDE VANUSEST, SOOST JA TÕUST
	Untitled
	Untitled
	Untitled
	Untitled
	XIII BALTIKUMI SISEVEEKOGUDE UURIMISE TEADUSLIK KONVERENTS
	ÜLELIIDULINE KONVERENTS TEEMAL «MULLA VETIKATE UURIMISE KAASAEGNE SEIS JA PERSPEKTIIVID NSV LIIDUS»
	TAIMSE PÄRITOLUGA POLÜFENOOLID TÄHELEPANU KESKPUNKTIS

	KEEMILISE MUTAGENEESI KÜSIMUSTE ARUTAMINE MOSKVAS
	Chapter


	Advertisement

	Advertisements
	Advertisement

	Illustrations
	Untitled
	Untitled
	4>oto 1. Bexom<a Towaia, nopa>KeHHaH uitammom A BHpyca raCa^noft MO33HKH.
	Untitled
	Foto 1. N-viiruse tunnusreaktsioon Soiu num tuberosutrii lehel.
	Foto 2. a N-viiruse tekitatud mosaiik Nicotiana glutinosa lehel b terve Nicotiana glutinosa leht.
	Foto 3. a ebasümmeetriline mosaiik Nicotiana tabacum\ lehel; b terve Nicotiana tabacum'\ leht.
	Foto 4. Marmormosaiik Nicotiana tabacum'[ lehel.
	Untitled
	Foto 6. a N-viirusest põhjustatud haiguspildi nn. lant setja katuse hilistunnused Nicandra physaloides'ei; b kahjustamata taim.
	Foto 7. Nekroosse katuse reaktsioonitüüp Nicandra physaloides’c\
	Untitled
	Untitled
	Foto 10. Viirusvormi Nn poolt põhjustatud lehcvarre kõverdumine Lycopersicum esculentuni il.
	Foto 11. N-viiruse tunnusreaklsioon Physalis floridana' 1 (ö); sama liigi terve taim (a).
	Untitled
	Untitled
	Untitled
	Untitled
	Phc. 1. yjibTpa(j)HOJieTOßbie cneKxpbi nor.nomCHHH (|)JiaBOHOHaa N° 1 (/ 95%-HbIH 3T3- hoji; 2 to >Ke + apexax HaxpHa; 3 xo >Ke -j- auexax naxpna -j- öopnaa KHCJioxa; 4 xo a<e -j- xjiopucxbiH ajnoMHHHÖ).
	Phc. 2. yjibrpa(})HOJTeTOßbie cneKrpu nor.iomeHHH tj)jjaßOHOH,na No 3 (oõoaHaueauH CM. pHC. 1).
	Piic. 3. yjibTpacJmojieioßbie cneKrpbi no rjiomeHHH c})jiaßOHOH,aa Ne 2 (oöoanaHeumi cm. pric. 1).
	Phc. 4. yjibTpacJjHOJieTOßbte cnempbi no rjioiueHHH 4>jiaßOHOHaa JVs 4 (oöosHaMeHHH CM. PHC. 1).
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled

	Tables
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled




