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ZKUBBIE KJIETKHA OIIYIHAKOT HI[EPHI)IFI CIIUH MATHUTHOI'O U30TOIIA
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MHorne XMMHUYECKUe JIEMEHTH IMEIOT MarHUTHBIE M HEMarHUTHBIE N30ToMbl. Harmpumep, U3 Tpex cTaOMIbHBIX
M30TONOB Maruus, ~'Mg, Mg u **Mg, IpipoIHOe COOTHONIEHHE KOTOPBIX MpuGm3uTensHo 79, 10 u 11%, Mg nmeer
AJIEPHBIH CIHH M, COOTBETCTBEHHO, CO3J1aeT MArHHTHOE T0JIe, TOT/Ia Kak ~*Mg i °Mg He HMEIOT SIEpHOTO CIIMHA | He
CO3Jal0T MAarHUTHOrO ToJis. Bo3HHMKaeT BONPOC, CHOCOOHA JIM KMBas KIETKAa «4yBCTBOBAaTh» MAarHUTHOE OIS
aTroMHOTO sipa? V3yuuB BIMsIHUE pasiMYHBIX W30TOMOB MarHus Ha Escherichia coli, Mer oGHapy®wumm, 910 KIETKH,
BBIPAIICHHbIC HA MArHUTHOM H30TOMNe, Mg, CYIIECTBEHHO ObICTpEe aIanTHPYIOTCS K HOBOI Cpeje, deM KIETKH,
BBIpAIlICHHBIC HA HEMArHUTHBIX H30TONMax. Tak, HampuMmep, CIOCOOHOCTh (POPMHUPOBATH KOJOHMM Ha TBEPHOH
IUTATEIBHON Cpejie y KIETOK, MPeIBAPUTEIHHO 0DOTAMCHHBIX H30TOMOM > Mg, 0Ka3a/1ach CYIIECTBEHHO BBIIIIE, YEM Y
KJIETOK, OOOTallleHHbIX HEMarHWTHBIMH u30TOnaMu Marhust [1]. B oskcnepumeHTax ¢ Apyroit oOIIENpPHHSATON
MHKPOGHOI MOJIEINBIO, ApookaMu Saccharomyces cerevisiae, Mbl OGHAPY M, YTO MATHHTHbIH - Mg, 10 CPaBHEHHIO
C HeMarHuTHBIM Mg, cylecTBeHHO Gonee D(MEKTHBEH B IPOLECCAX BOCCTAHOBICHHS KIETOK IOC/E OOIydeHHs
KOPOTKOBONHOBBIM Y® cBeToM. CKOPOCTh BOCCTAHOBJICHHS KIIETOK, 00OTalleHHbIX ~ Mg, [0 CPAaBHEHHIO C KJIETKAMH,
00OTraleHHBIMIA HEMarHUTHBIM H30TOIIOM, OblTa BaBoe Beie [2]. [Ipu Bo3geicTBHM OCTOSHHOTO MAarHUTHOTO MOJIS B
60 MT Habxromancs AByKpPaTHBIA POCT CKOPOCTH BOCCTAHOBJICHHS. MIMEIOTCS OCHOBaHUS 1OJIaraTh, YTO SIACPHBII CIIHMH
MarHus-25 OKa3blBaeT IIPCBEHTHBHBIN aHTHOKCHUIAHTHBIH 3(dexT — mnpemsrcTByeT oOpa3oBaHUIO CBOOOIHBIX
panukanoB B kieTkax [3]. Takum o0pasoM, BIepBbIe OOHAPYKCHBI MATHUTHO-H30TOMHBIC 3(dexTsr in Vivo. O1o
OTKpBIBAET IEPCHEKTHBEI CO3JaHNs HOBBIX aHTH-CTPECCOBBIX MPENapaToB, B TOM YHCIE PaAUOIPOTEKTOPOB, HA OCHOBE
cTaOMIIBHBIX MAarHUTHBIX H30TOIOB. [Pabora BemmonmHeHa npu mnoauaepxkke PODU, mpoektsr 10-03-01203a u 10-04-
90424-Yxp_a].
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Some chemical elements have two kinds of stable isotopes, magnetic and non-magnetic ones. For example,
among three stable magnesium isotopes, >*Mg, Mg and **Mg with natural abundance about 79, 10 and 11%, **Mg has
nuclear spin and, hence, produces the nuclear magnetic field while two other isotopes are spinless and do not produce
any magnetic fields. The question arises of whether the living cell can perceive the difference between magnetic and
non-magnetic nuclei of the same element? In experiments with E. coli, the commonly accepted cell model, we have
revealed the differences in quantitative parameters of growth of bacteria on the media supplied with different isotopes
of magnesium. The adaptation period of the cells to the liquid media supplied with magnetic **Mg was found to be
shorter than the adaptation period to the media supplied with nonmagnetic **Mg or *Mg. On the solid nutrient media,
the cells that were previously grown on Mg demonstrate essentially higher viability (determined by counting CFU)
than the cells grown on the nonmagnetic isotopes [1]. Furthermore, in experiments with another microbial model, S.
cerevisiae, we have revealed that the magnetic Mg, by comparison to the nonmagnetic **Mg, more effectively
stimulates recovery processes in the yeast cells after short-wave UV irradiation. The rate constant of the post-radiation
recovery was twice higher for the cells enriched with Mg as compared to the cells enriched with the nonmagnetic
isotope [2]. In addition, the twofold growth of the rate constant of the cell recovery was observed on exposure to the
external magnetic field, 60 mT. Besides, there is the evidence that the nuclear spin of Mg exerts the preventive
antioxidant effect, prophylaxis, against production of active free radicals in living cells. Thus, we have every reason to
believe that, with the magnetic isotope, the biopolymer nanoreactors operate not only more effective but more reliable
too, in comparison with their operation on the nonmagnetic isotopes [3]. We have uncovered, for the first time, the
magnetic isotope effects in vivo. This finding opens up the way to the development of novel antistress therapy,
including radio-protectors, based on the stable magnetic isotopes. [Supported by RFBR, projects 10-03-01203a and 10-
04-90424-Ukr a].
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