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Bnepsbie us membpan Kiemok nucmbes /1eKApCMBEHHbIX pacmeHuii
Rumex u Chenopodium album BbiOenen u oyuujeH cyneporcuo (O;)-
npooyyupyrowjuii accoyuam mexdy NADPH codepxawum nunonpomeuHom
(HCJ) u NADPH okcudasoii (Nox). HKocsewHo 4ucmoma nony4yeHHbix
npenapamos noomsepM¥0aemca CUMMEMPUYHOCMbIO UX  /1OYUOHHOUI
ouazpammbl u OaHHbIMU 3nekmpodpope3a Ha [TAAl. Popma onmuyeckux
CneKkmpoBs nNoe/oWeHUs onajaecyupyrowjux BOOHbIX paAcmBopoB 3Mux
accoyuamos npakmuyecku He omauyaemcs. YOenbHoe coOepxaHue
accoyuamos Rumex u Chenopodium album cocmasnaiom 6,4t 0,01 me/2 u
5,310.01 me/2 (p<0,05, n=6), coomsemcmseHHO. YOenbHas cynepokcuo-
npodyyupyroujaa  aKkmuBHOCmMb  3mMux  accoyuamos, onpedessiembie
adpeHa/uHoBbIM memooom cocmasnsem 34,2+4,7 eo/me/mn u 31,1:3,2
ed/me/mn  (p<0,05, n=6), 0Ona Rumex u Chenopodium album,
coomsemcmseHHo. MexaHusm npodyyuposarua Oy amumu accoyuamamu
obycnosnen nepedayeii anesmpoHa om NADPH HCJI, Ha nosepxHocmu
K1emo4Hbix membpaH Kk 2emosoii epynne NADPH okcudasel (Nox), Oanee K
MOJEeKyNApHOMYy Kucnopody, BoccmaHasusas ezo 0o O;.

Henaemcsa 3axmnoyenue, ymo HCJ1 asnsemcs koghakmopom onsa Nox Ha
mem6panbl  K1emok 3mux pacmenuii. Takum o6pasom, nokasbisaemcs
OyHKYUOHANbHYIO U CMPYKMYpHyH0 po/ib 3MuX accoyuamos, Kak
NPOOKCUOGHMHbBIX KOMNOHEHMOB JjeKapcmseHHbIX pacmenuii Rumex and
Chenopodium album.
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Kmroyesbie cnosa. Rumex u Chenopodium album, accoyuam Nox ¢ HCJI,
cynepoKcuo.

M3ocopmbl Nox wurpatoT Kntouesyto ponb B npogyumposaHun O~ B
KNeToYHblX (QOPMMPOBAHUAX pacTeHWil, Npu awkTUBHOM coTocuHTese [1-4].
JlvnonpoTenHbl KNETOYHbIX MeMOpaH pacTeHWil ABNAIOTCA BaMHbIMU CTPYKTYPHO-
(pyHKLMOHANBbHBIMM  KOMMOHEHTaMn 6uomeMOpaH pacTeHWii M y4acTBYHOT Mpu
CUHTE3e  pasnnyHbix  6MoaKTMBHbIX  coefuHeHuit  [5]. OpHako  yyactue
NUNOMPOTENHOB  KNETOYHbIX  MembpaH  pacTeHuit  ana  NpoAyLMpOBaHWA
cynepokcuaos elle He onpepeneHo. CornacHo uMetoLLeiica B HacToALlee BpemA
KoHuenuuu pna npopyunpoBaHnn O, MPOMCXOAWUT  KOMOMHMPOBaHHbIE NepeHoc
anektpoHa ot rpynnbl NADPH uutasona knetok nAatbto usocpopmamm Nox K
TepMUHaNbHbIM M akTUBHbIM M3ocpopmam Nox! n Nox2, nokanumsoBaHHbIM Ha
MOBEPXHOCTU KNeTOYHbIX MembpaH, [nA nepefayy 3NeKTpoHa M BOCCTaHOBNEHUA
BHEKNETOYHOro MonekynapHoro kucnopoga fo Oy [6]. He cywecrsyer nu B
6uomembpaHax 6onee 6nM3KO pacronoMeHHOro ucrtoyHuka snektpoHos (NADPH
cofiepalnii  KOMMOHEHT) [ANA HEMoCcpeACcTBEHHOro MepeHoca 3MeKTpoHa K
nzocpopmam Nox 3TUX e MembpaH W janee KO BHEKNETOYHOMY MONEKYNAPHOMY
Kucnopogy AnA uHaysuayanbHoro npogyuvposanusa Oy 7

Llenbto paboTbl ABAANOCH BbIRENNUTb U O4UCTUTb U30cpopmbl accoumata Nox
¢ NADPH copepalumm nunonpoTtemHom m3 nuctbeB Rumex u Chenopodium album
W ONpefenunTb NX ONTUYECKNe CNeKTpaibHble NoKasaTenu, yaenbHoe CoaepaHne u
O2- NpoAyLMPYIOLLYIO aKTMBHOCTb, C OMPEefeneHneM MexaHu3ma npoayLupoBaHuUA
nvn O, .

Mamepuan u memoosi.

Bbidenenue u oyucmea O; -npodyyupyroujux accoyuamos u3 membpaH
w1emok Rumex u Chenopodium album. Tlocne romoreHnsauum nuctbes (no 10
r) npuBefeHHbIX pacTeHuii B Boge (no 50 mn), 3aMOpO3KM U pasmopameHus,
romoreHatbl WMHKybuposanam npu pH 9,5 B Teyenne 1,5 4. T[locne
ueHTpudpyruposanma (6000 = g 10 muH) cynepHataHT ocaxpanm npu pH4,8 c
pobaeneHnem pasbasneHHoli conaHoli kucnoTbl. Ocafok cmelnBany C BOLOW mpu
pH 9,5, c pobaenennem 0,05 M KOH u nocne ueHTpudyrmposaHna nopeepranv
noHoobmeHHoi xpomatorpacum Ha uenntonose DE-52 («Whatman», AHraus).
AccoupaTbl He 3afepxuMBaroTCA Ha 3Toil KonoHke. [lanee oboralueHHyo dpakumio
accoumata noppepranu renb-punbTpaumn Ha cedpapekce G-75 («Pharmacian,
Weeuns). Cobupann cpakumo accoumata u nocne obecconnBaHua MojBeprany
BaKyyMHOI nuodmnusaumn.  Hanuyme nMNUAHOrO KOMMOHEHTa B COCTaBe
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accoumaTtoB BbIABMAAM MyTeM OMpPefeneHnsa MNpofykTa NUNuLHON nepokcupaumm —
ManoHoBOro guanbfernpa. [lna pactBopeHus (OTAENEeHWUA) NNUAHOTO KOMMOHEHTa
6bInn ncnonb3oBaHbl rMApodUnbHbIE (METaHoN, 3TaHoM, aueToH) U rnapodobHble
(6eHson, Tonyon, rekcaH) opraHM4ecKne pacTBOPUTENN.

OnpedeneHue cynepokcud-npodyyupyroujeii akmusHocmu accoyuama
Nox ¢ HCJ1 uz membpan kiemok pacmeruii. O;-nNpoAyLMpyIOLLYI0 aKTUBHOCTb
NPUBEAEHHbIX accoLMaToB ONPeLenanu afpeHanMHoBbiM meTofom [7]. 3a eguHuuy
O, -npopayumpytoLLeii aKTUBHOCTU MPUHMMaNM TO KONNYECTBO accoumara, KoTopoe
Bbi3biBaeT 50% NoBbILLEHNE NAOTHOCTM MaKCUMaNbHOrO OMTUYECKOrO MOTOLLLEHNA
appeHoxpoma (npu 500 Hm), obpa3oBaBLLErO B pe3ynbTaTe OKUCNEHWUA afpeHannHa
MPOAYLMPYEMbIMU CyNepoKCUAHbIMM pafuKkanamu. YaenbHyto O, -npoayLypytoLLyto
aKTMBHOCTb Bblpamanu B ef/Mr/mMn accoumara.

Hanuyue NADPH B cocmase HCn onpegenanu
CNeKTpohnyoprMeTpUYECKUM METOAOM. IMMUCCUOHHBIIN nuk rpynnbl NADPH B
coctaee HCJl peructpuposanu npu 430 HM, ¢ gnuHoii Bo36yxpaeHna 370 Hm. B
KayecTBe  KOHTpona  wucnonb3oBann  pacteBopbl  NADPH  onpepeneHHoii
KOHLLEHTpaLun.

Anexkmpodgpopes nonyyenHbix accoumatos ocywiectsnanm B 10% MAAl gna
6€enKoB KMCNOro U OCHOBHOro xapaktepa. OnTuyeckne cnekTpbl NornowieHns 6binmn
pernctpupoBaHbl  Ha  cnektpocdotometpe  “Gray  607(CLUA).  Cnektpbl
dpnyopecueHummn peructpupoBanu Ha cnektpodnyopumetrpe «Perkin  Elmer»
(CWWA). Bbinn ncnonb3oBaHbl ueHTpudpyrn K-24 n K-70 («Janetzki», Mepmanus).
Cratuctnyeckyto 06paboTKy MONYYEHHbIX Pe3ynbTaToB OCYLLECTBIANN METOAOM
BapuaunoHHoil ctatuctukn CrblopeHTa-Puiuepa, € onpepeneHnem Kputepusa
AOCTOBEPHOCTU «p», MM, (n=6).

Pesynbmamsbi u obcyx#oeHue. [lo NpuBeAeHHOW MeTOfMKe MonyyaroTca
BbICOKOOUMLLEHHblEe npenapaTbl u3ocopm accoumata HCJ1 ¢ Nox. 06 3tom
CBUAETENbCTBYIOT — CNeAyroLMe KOCBEHHblE [0Ka3aTenbCTBa: CUMMETPUYHOCTb
3NIOLMOHHOI Anarpammbl (0603HaveHne ctpenamm, puc.1) nocne renb ounbTpaLumn
Ha KonoHKe ¢ cedapsekcom G-75, OTCYyTCTBME MNONOC  OKpallMBaHWA
BOJOPacTBOPUMbIX OENKOB KUCNOro U OCHOBHOMO xapaktepa Ha [TAAT.
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Puc.l. JnioumonHas  pguarpamma accoumata HCJIT u Nox M3 KnetouHbIx
MembpaH nuctbeB Rumex (-----) u Chenopodium album ( ), nocne renb-
unbTpaumm Ha cedpagekce G-75 npu pH 9,5.

Mpn 3ToM npuBefeHHble accouuaTbl YyMe arpermpylotcA Ha BXOAe B
Tpyboukn [TAAT. [lonyveHHble accoumatbl HCJl ¢ Nox He pactBopatotca B
rmapodunbHbIX U TMAPOdOOHbIX OpPraHMYecKUx pacTBOPUTENAX, a Hanuyue
NIMMUAHOTO KOMMOHEeHTa O6HapyXMBaeTcA MeTOAOM OMnpefeneHns ManoHOBOro
avanbpernpa  (MIOA) B pesynbraTte MNEPEKUCHOrO  OKUCNEHUA  NUMUAHBIX
KOMMOHEHTOB. Tem cambIM accoumatbl obecneynBatoT rugpodobHOCTb KNETOYHbIX
MembpaH M y4yacTBYHOT B MNpoLecce npomyumMpoBaHua cynepokcnpos. [MpusepeHble
accoumaTbl He paclLennalTca B Xofe MOHOOOMeHHOl xpomatorpacpum u renb
dunbTpauum  n - ABnAOTCA  CTabUNbHBIM - MPOOKCUMAAHTHLIMU  KOMMOHEHTOM
PacTUTENbHbIX KNETOYHbIX MembpaH. DTU accoumaTtbl HECKONbKO PacTBOPAIOTCA B
Boge npu pH 9,5. Takue onanecumpyroLime pacTBopbl NPUBEAEHHbIX acCOLMaTOB,
3a CYeT JIMNUAHOIO KOMMOHEHTa, WMelOT (POHOBbIE OMNTUYECKME CMEKTPbl
MOrNOLLEHNA C XapaKTEPHbIMU MakCMMyMamMn ONTU4Yeckoro nornotueHuna npu: 280
HM, 420 HM, 458HM 1 645 Hm gna Chenopodium album n Rumex (puc.2).
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Puc.2. OnTnyeckune cnekTpbl NOrMoLLEHNA BOAHbIX pacTBopoB accoumata HCJ
¢ Nox u3 Rumex ( ) u Chenopodium album (------ ) npu pH 9,5.

OpHako Hebonbwne cnegbl Nox B coctaBe 3TUX accouMaToB He
MPOABNAKOTCA Ha OMTUYECKOM CMEKTpe MOrMOoLeHNA C XapakTepHbiMu ana Nox
nornowieHuamu (OHM onpepenatoTca nocne oborawienna dpakuum  Nox [1]).
CneundgunyHoOCTb ONTUYECKUX CNEKTPOB MOMIOLLEHNA STUX accoumaToB obycnoBneHa
Hanuyvem octporo nuka npu 640 HM, Kak 3TO MMENo MecTo B Cryyae accouumara u3
nuctbeB Stevia rebaudiana Bertoni [1]. 2ToT nuk ncyesaet nocne BOCCTaHOBNEHUA
AUTVOHUTOM HaTpuA. DTO CBUAETENLCTBYET O TOM, YTO 3TOT MUK obycnoneH
HanMyMem OKWUCIIEHHOrO KOMMOHEHTa B cocTtaBe 3Tux accoumatos. NADPH B
cocTaBe 3TUX accoLMaToB BbIABNAETCA XapaKTepHbIM CMeKTPOM (hiyopecLeHLMN,
KOTOPbIi UMeeT 3MUCUOHHbIN Nk npu 470 HM ¢ panHoli Bo36yxaeHna 370 Hm
(pnc.3).

87



=T
40
20 |-
1 1 1
340 460 580 nm
Puc.3. Cnektp cnyopecueHumm BOAHbIX pacTBOpPOB accouuata Rumex ( ___ ) u
Chenopodium album (------ ) npu pH 9,5. F- cbnyopecuieHumMA B OTHOCUTENBHBIX

eanHULLaXx.

YpenbHoe copepsaHue accoumata u3s  Rumex u Chenopodium album
coctanaot 6,2+ 0,11 mr/r n 5,4+0.01 mr/r (p<0,05, n=6), cooTBeTCTBEHHO.
YpenbHaa cynepoKCcUA-NpoayLMpyroLLas akTUBHOCTb 3TUX acCcoLMaToB B pacTBope,
onpefeneHHaa afpeHaNnHOBbIM MeToAoM, cocTaenser: 34,2147 ep/mr/mn n
31,1£3,2 ep/mr/mn (p<0,05, n=6), cootBeTcTBEHHO ana Rumex wn Chenopodium
album. dakTn4yecku No copepaHno U CynepoKCUA-NMPOAYLMUPYIOLLEl aKTUBHOCTH
“30popMbl  MPUBELEHHbIX accoLMaTOB MPaKTUYECKM He OTanyaroTca. ITu
accoumatbl ABNAIOTCA HOBbIMM MPOOKCUAAHTHBIMU U CTabUABbHBIMUA KOMMOHEHTaMM
NUCTbeB NeKkapcTBeHHbIX pacteHunii Rumex u Chenopodium album.

Takum obpa3om BnepBble BblfeneHbl, OYULLEHbI W  OMNpefAeneHbl
MeXaHW3Mbl MPOoAYyLMpOBaHUA O,- accoumatamm u3 nuctbeB Rumex — u
Chenopodium album. 1o obycnosneHo nepepayeii anektpoHa ot NADPH HCJ1 Ha
MOBEPXHOCTU KNETOYHbIX MembpaH K remosoii rpynne Nox Ha MOBEPXHOCTM
6uomembpaH ¥ janee K BHELUHEMY MONEKYNAPHOMY KMCNOpofy, BOCCTaHaBNnMBas
ero po O;. O6LienpuHATbIN MexaHU3M KOMOMHMPOBAHHOrO MNPOAYLMPOBaHUA
cynepokcnaos Lwectbio nzocpopmamm Nox [6] MOMHO cyuTaTb HEOOLEKTUBHBLIM.
[lenaetca 3akntoyeHve, 4TO Ha MOBEPXHOCTU MembpaH KneTok aTux pacteHuit HCJI
aBnAeTca kocpakTopom A NOX Kak WMCTOYHMK MpPOAYLMPOBaHUA CYNepOKCUAHbIX
paguKanos.
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Unwohu wuqwd Rumex u Chenopodium album nbtnwpnyubph wnbplubph
poowpwnwuplutphg wuowwb] W Jwpptp btup unuwybipopupn  (027)-gnjugunn
wunghww' Ywqiwynpdwd LUMPH wwpniwwynn  hynwypnnbhup b LUAPH
opuhnugh (Nox) dholi: Ns wudhowlwunpbt ugdwd wywwnpwuwnniyubph dwppnigjwu
dwuhu quwhwwyt] & Eynighnu Ynph updbnppynygjuu b MUUS EiGYwnpwdnpbgh
dhongny: Wn wunghwwntbiph opwiht owwitugbugnn |nwdnypubpp owunhlwlwu
Ylwudwu uwbYunpubph &ubpp gnpduwlwunpbu s6u wwppbpynd:  Lndnypnud
wnpbuwhuwht dbpnnn npnawd win wunghwwnubiph unwytipopuhnh gnjugdwu
nbuwwpwp  wywnhynipgyniuubpp Rumex  wn  Chenopodium album -h hwdwp
hwlwwwwnwufuwuwpwp Yuqdnd Gu 34,2+4,7 U/dg/d) b 31,1£3,2 U/dg/4; (p<0,05,
n=6): Wn wunghwwubtipny O;-tph gnugdwtu dbfuwuhgqip wwjdwuwynpdwsd £
Elyuwnpnup thnfuwugdwdp poowpwnwupubph dwytipunyehu nbnuywjywd LNL-h
LUMPH -phg nbwyh Nox-h hbdwjhtu funwip, hbwnn nbwh dnynywiht prywdhu’
yepwlwuqubing npwu dhusle 057 Ywwnwnynd £ Ggpwhwugnd wju dwuht, np wjn
poowpwnwuputph  Jwybpunypht  wbnwlwpywsd ULNL-u  Nox-h  hwdwp
hwunhuwund £ Yndwlwnnp: Wuwhuny, wyn wunghwwubpp gnigwpbpnud  Gu
$niuyghnuw) b Ywnnigwodpwihu nbp b hwunhuwun Gu Rumex W Chenopodium
album nbnwpnyubiph hwdwp unp ypnopuhnwuwnwiht pwnwnpwdwubp:

Pwtnugh punbp’ RUMEX U CHENOPODIUM ALBUM, UL, unwybtipopupn,
wunghwin:

ISOLATION, PURIFICATION AND PROPERTIES OF THE ASSOCIATE MADE UP OF
NADPH CONTAINING LIPOPROTEIN AND NADPH OXIDASE OUT OF HERBAL
LEAVES OF RUMEX AND CHENOPODIUM ALBUM
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Out of cell membranes of leaves of medical plants Rumex and Chenopodium
album, a superoxide (O;")-producing associate between NADPH containing lipoprotein
(NCL) and NADPH oxidase was isolated and purified for the first time. The purity of
indirectly mentioned preparations is evaluated upon symmetry of eluation diagram and
PAAG electrophoresis. The forms of optical absorption spectra of water opalescence
solutions of these associates do not practically differ. The specific activities of the
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associates Rumex and Chenopodium album are 6,4+ 0,01 mg/g and 5,3+0.01 mg/g
(p<0,05, n=6), correspondingly. The specific superoxide-producing activity of these
associates in the solution were determined by adrenaline method: 34,2+4,7 U/mg/ml
and 31,1+3,2 U/mg/ml (p<0,05, n=6) composed for Rumex and Chenopodium
album, correspondingly. The mechanism of the production of O;™ by these associates is
conditioned by the electron transfer from NADPH of NCL on the surfice of cell
membranes to heme group of Nox, then to molecular oxygen which is reduced to O,". It
is concluded that the NCL located on the surfaces of cell membranes is a cofactor for the
Nox. Thus, these associates have functional and structural roles and function as new
prooxydant components for medical plants Rumex and Chenopodium album.

Key words: RUMEX AND CHENOPODIUM ALBUM, NCL, associate, superoxide.
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