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Aapec 3ToM ctaTbM B MHTepHeTe: www.biophys.ru/archive/crimea2011/abstr-p138.pdf

BIMUAHUE KOMBUHUPOBAHHBLIX MAFHUTHBLIX NONEW, HACTPOEHHbIX HA CMNUHbI
AAEP BUONOIMYECKN BAXHbLIX ATOMOB, HA TPABUTPOINUYECKYIO PEAKLIUIO B
OTPE3KAX CTEBINEW NNbHA U NEPEKUCHOE OKUCINEHUE NNNXAOOB B XIOPOIMJIACTAX
FOPOXA.
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Uenb paboTbl. WccrnegoBaHue BAUSHUA KOMOWMHUMPOBAHHBLIX MarHWTHbIX nonen (KMIT),
HaCTPOEHHBIX Ha cruHbl siaep ~"Mn ,°°Cu,*K, *'P u H Ha rpaBuTponmMueckyio peakumio B oTpeskax

IX MexpyHapoaHas KpbiMckas koHdepeHumsa “KOCMOC U BUOCDEPA”, 2011
IX International Crimean Conference “COSMOS AND BIOSPHERE”, 2011


mailto:golovina@rshu.ru
mailto:olga@as1694.spb.edu
mailto:kli-kli-magic@rambler.ru
Andrew
Прямоугольник

Andrew
Текст
Труды IX Международной крымской конференции «Космос и биосфера 2011»
При цитировании или перепечатывании ссылка обязательна.
 
Адрес этой статьи в интернете: www.biophys.ru/archive/crimea2011/abstr-p138.pdf



cTtebnen nbHa U Ha WU3MEHEHWE KOHLUEHTpauuyn NPOOYKTOB MEPEKUCHOrO OKUCIEHWUS NUMMOOB B
XnoponnacTtax ropoxa.

MeToabl. B paboTte ncnons3oBany KOMOMHUPOBaHHbIE MarHuTHble nons (KMI1), coctosiee u3
KOMNNUHeapHO HamnpasrieHHbIX MNOCTOAHHOW, Bpc, U nepemeHHoW, Bac KOMMoOHeHT. B kayecTtBe
MOCTOSIHHOM KOMMOHEHTBI MCNOMb30Banu NokanbHoe nore 3emnuv, a NepemMeHHY KOMMOHEHTY
co3fjaBanu C MNOMOLLBK KaTywevyHou napbl enbmronbua. AMNNUTYAQY U 4acToTy nepemMeHHoun
KOMMOHEHTHbI, 3aJaBanu C MOMOLblo reHepatopa [3-112. lMepemeHHOe none HacTpauBanochb
cnegyowmnm obpasom: Bac =1.8 Bpc , f= y Bpc, rae Yy — rMpoOMarHMTHOE OTHOLUEHME AN CMUHOB
anep atoMoB (Bogopon (ng’ y =42,57 Tu/mMKT, doccop (:1P), y =17,24 Tu/MKT, kanuwn (39K), Y
=1,987 'u/mKTn, mapraned, ( 5Mn), y=10,56 'u/mkTn, meap ( 3Cu), y =11,31 l'u/mkTn).

TecTt-cuctema (1) rpaBuTponUyecKasl peakumsi anuvkanbHbIX CEFMEHTOB NMPOPOCTKOB CTebnen
NbHa, ConpoBoOXaatoLLiasi UX MOBOPOT U3 BEPTUKANBLHOIO B rOPU3OHTaNbHOE NONOXeHUe

TecTt-cuctema (2) NpOAYKTbI MEPEKNCHOIO OKUCITEHNST MMMUOO0B — AneHoBble KoHbioraTel (OK) u
ocHoBaHus Ludpda (OL), onpenensanvce B CYCMEH3MsIX XJTOPOMMacToB, BblAENEHHbIX u3 14
OHEBHbIX NPOPOCTKOB ropoxa, akcnoHnpoBaHHbIX B KMI1. Bpems akcnosunumn coctaensano 15 u 60
MUHYT. B Ka4ecTBe KOHTPONSA MCNONb30Banu XnoponnacTbl pacTeHUA, HAXOAMBLUMXCS B NOKanbHOM
reomMarHMTHOM none.

Pe3ynbTartbl. OKCMOHMpOBaHWe OTpe3koB cTtebneint nbHa B KMI, HAacTpoeHHOM, Ha CNUHBI
sgep 2K, P u 'H B Teuenue 60 MUWHYT, COMPOBOXAAETCA MHMMOMPOBAHMEM PaBUTPOMNNYECKON
peakumn, 4TO MPOSIBASIETCA B CTATUCTUYECKM OOCTOBEPHOM yMeHblueHun (Ha 25-35%) cpepHero
yrna nsrmba no CpaBHEHWKO C TaAKOBbIM B KOHTPOSbHbIX OTPe3Kkax, HaxXOoOsALWMXCS B JIOKANIbHOM
MarHMTHoM none 3emnu. OKCMoHMpoBaHWe OTpes3koB cTebren nbHa B KMI1, HacTpoeHHOM Ha
cnuHbl sigep °Mn u %°Cu, He BbI3bIBANO CTATUCTUYECKU [OCTOBEPHOro adekta Ha
rPaBUTPONNYECKNI N3MMO OTPE3KOB JbHA.

Mpun akcnoHMpoBaHMM NPOPOCTKOB ropoxa B TeyeHne 60 MuHyT B KMI, HACTpOEHHbIX Ha CNUHBI
sgep °Mn u 'H Habniogaetcs yBenuyeHne obpasoBaHUSA MPOOYKTOB MEPEKMCHOIO OKUCIEHWS
nunugos, B Tom ymcne OK n OW npumepHo Ha 20-30 % (B pasHbix OI'IbITaXS). Mpn aKkcnoHMpoBaHMn
npopocTkoB ropoxa B KMI, HAcTPOEHHOM Ha ChWHbI siaep Meau °Cu Mbl He nonyyunu
OOCTOBEPHbIX U3MEHEHUN B KOHLEHTpauMu MPOLYKTOB MEpPEeKUCHOro okucrieHus nunuaos - OK u
OLL.

Mony4yeHHble AaHHbIE CBUAETENBCTBYIOT O BO3MOXHOCTU BIIMSIHUSA CrabblXx MarHUTHbIX Monen,
HACTPOEHHbIX Ha CMUWHbI SiAEP HEKOTOpPbIX OMONOrMYecKkn BaXKHbIX aTOMOB Ha (PM3NONOrMYecKoe
COCTOSIHME pacTeHui
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INFLUENCE OF COMBINED MAGNETIC FIELDS, TUNED TO THE NUCLEAR SPINS OF
SEVERAL ATOMS, ON THE GRAVITROPIC RESPONSE OF PLANTS AND LIPID
PEROXIDATION PRODUCTS IN PEA'S CHLOROPLASTS
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The purpose of the work is investigation of the effect of combined magnetic fields (CMF),
tuned to the nuclear spins of >*Mn, ®cu, *K, *'P and 'H on the gravitropic response in flax stems
segments and change the concentration of lipid peroxidation products in the chloroplast of peas.

Methods. We used the combined magnetic fields (CMF), consisting a constant Bpc and a
alternating Bac components. The alternating magnetic field, generated with the used of Helmholtz
coils was oriented co-linear with a vector of the Earth’s static magnetic field. The Helmholtz coils
have been fed by generator GZ-112 (Russia). The alternating field was adjusted as follows: Bac =
1.8 Bpc, f = y Bpc, Where y - gyromagnetic ratio for spins of atomic nuclei (hydrogen (*H), y = 42,57
Hz/uT, phosphorus (*'P), y = 17,24 Hz / uT, potassium (*°K), y = 1,987 Hz / T, manganese (*°Mn),
y = 10,56 Hz / uT, copper (**Cu), y = 11,31 Hz / pT).

The test system (1) gravitropic response of apical segments of the flax stem seedlings, which
accompanies their rotation from vertical to horizontal position
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Test system (2) products of lipid peroxidation - conjugated diene (CD) and Schiff bases (SB)
were determined in suspensions of chloroplasts isolated from 14 day pea seedlings exposed to the
CMF. The exposure time was 15 and 60 minutes. The control were exposed to the Earth’s magnetic
field.

Results. Exposure of the flax stems segments in the CMF tuned to the nuclear spins of *°K, *'P
and 'H for 60 minutes, accompanied by inhibition of the gravitropic reaction, resulting in a
statistically significant reduction (25-35%) of the average bending angle as compared with that in
control segments located in the local magnetic field of the Earth. Exposure of the segments of
stems of flax in the CMF, tuned to the spins of the nuclei **Mn and °*Cu caused no statistically
significant effect on gravitropic response segments of flax.

At the exposure of the pea seedlings during the 60 minutes at the CMF tuned to the nuclear
spins of the *°M and *H the increasing of the level CD and SB about 20-30% is observed. When
exposing pea seedlings in the MF is configured on the nuclear spins of copper *Cu we did not get
significant changes in the concentration of lipid peroxidation products-CD and SB.

The experimental results show, that the influence of weak magnetic fields tuned to the nuclear
spins of some biologically important atoms are capable to influence substantially the physiological
state of plants.
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