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MeTaxpomasus - 3TO LUMPOKO M3BECTHOE SIBIEHME LIBETOBOM U TOHaANbHOW BapuabenbHOCTU
OKpacky KIeToK U OMONMOrMyecknx TKaHEM MpU WUCMOMb30BaHWM OMPEenEeNeHHbIX KpacuTernen.
Kpacutenu, pgawuwme metaxpoMaTUYecKOe OKpallMBaHWE, Kak MpaBwuilo, OTHOCATCHA K rpynne
TPUPEHNNTMETAHOBBIX, TUO3UHOBBIX N OKCa3WMHOBbLIX OPraHWYeckux coeguHeHun. MeTaxpomasus
MOXET MPOSIBNATLCA B OYEHb LUMPOKOM LBETOBOM [Mana3oHe — OT CUHEro A0 KpacHoro. 3To
CBOWCTBO KpacuTenewn AaBHO UCMONb3yeTcs B BUONOrMYecknx 1 MegULIMHCKMX UCCIeqoBaHnsIX ans
N3y4YeHnst CTPYKTYPbI KNETOK U TKaHew, a Takke ANs BbIBNEHMS NaTonorm4eckmx npoLeccos.

OpHako ocTaeTcsl psi HEBBIICHEHHbLIX BOMPOCOB, HamnpuMep, CBA3aHHbIX C TEM, 4TO
MeTaxpomasus Hepeako MPOSABSAETCS B NONYNALMM KIETOK, KOTOPbIE HAaXoOATCA B OOHUX U TEX Xe
MOCTOSIHHBIX YCITOBUSIX Y HAXOOSALLMXCH YCITOBHO B OHOM M TOM XK€ (PU3MONOrMYECKOM COCTOSIHUN,
HO MpV OKpallMBaHMU BCE PaBHO MMEKT pasHble LBETOBble M TOHAmbHble 0COOeHHOCTM. Elwe
Oonee 3aragoyHbIMU ABMSOTCS NEPUOANYECKME N KBA3UMEPUOANYECKME Bapuaumm MeTaxpoMasum
BO BpeMeHU. Ha Takne BpemMeHHble Bapuaummn oKpallMBaHWs KIETOK BNEPBblE 06paTunmn BHUMaHue
Benbxosep C.T. n Ymxescknii AJ1. [1,2]. MNprumHbl Takux Bapuaumi pasHble aBTOpbl CBA3bIBaNN C
NpVpoaHbIMU (bakTopamm, KOTOpble KOHTPOMMUPYKTCS KOCMWUYECKOW MOrofon. Takumu rraBHbIMU
dakTopamn  ABMSKOTCA MOTOKM KOCMUYECKMX YacTuL, U Bapuaumy areKkTpomarHuTHoro ¢oHa, B
nocrnegHve OecATUNEeTUs Takasi TOYKa 3PEHUs] HaxoguT 3KCMEPUMEHTANbHOE MOATBEPXKAEHUE, B
YacTHOCTU ODOHapy)XeHa Koppensauns UHOEKCOB METaxpoMa3um C MOTOKOM KOCMUYECKMX nyden [3].
OpHako ykasaHHbIM heHOMEH BCe eLle Janek oT MOHMMaHUS ero Npupoapl.

OaHMM 13 ApKNX NPYMEPOB METAXPOMa3snn SBNSETCS M3MEHEHNE LIBETA METUIIEHOBOIO CUHErO
npu okpacke rpaHyn nonudgocdartoB (BontoTnHa) [4]. Ha aToM OCHOBaHWMM paHynbl BOMOTUHA
YacTO  HasblBaT  MeTaxpomaTudeckumu  rpaHynamu.  HeopraHudeckune  nonudocdaThbl
NnpeacTaBnaAlT cobon NMHEeNHble MonMMepbl 0pTOdOCOPHON KUCMNOTbI, B KOTOPOW KUCMOTHbIE
OCTaTKU CBSA3aHbl Mexay CoDOM aHrMgpugHbiMyu  cBA3AMWU. B KuBbIX KneTkax pasmepbl
nonundocgaTtHbiX Lenen BapbuMpylT B LUMPOKMX npedenax — oT 3 go 1000 3seHbeB [4]. B
HacTosillee BpeMsi nonudocdatbl BbISIBMEHbI B KIETKAX MPaKTUYECKM Y BCEX BUOOB KUBbIX
OpraHuU3moB, OHV NMPUHMMAIOT y4acTue B perynsaumm pasHoodpasHbix MeTabonnyecknx npoLeccos u
MX COCTOSIHME (OnvMHa MONMUMEPHOW LUenu, CTeneHb pasBeTBIEHHOCTU, KOHGOPMAaLMOHHOE
COCTOSIHME M T.O.) B ONPeAEeneHHOW CTeneHn oTpaxkaeT (OyHKLMOHaNbHOE COCTOSIHWE KIeTok. B
CBSA3M C BblleyKa3aHHbIM Lenblo AaHHOW paboTbl ObINO M3y4YyeHWe ONTUYECKMX CBOWCTB
TWUO3MHOBOIO KpacuTensi METUITEHOBOIO CUHEr0 B pacTBOpaxX HeopraHu4yecknx nonmndocgartoB C
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pasHoW OJSIMHOW MOSIMMEPHOW LEenn M pas3HOM KOHLEHTpauuMM B YCINOBUSAX BO3OEWCTBUS craboro
MarHiTHoro nong 4Yacroton 8 Ny,

Hamu oGHapyXeHO, YTO OCHOBHbIE MapaMeTpbl CMEKTPOB MOMMOLEHNS METUITEHOBOIO CUHETO
npu ero B3anmogenctasnm ¢ nonudocatamu CUNbHO BapbUPYIOT B 3aBUCMMOCTU OT KOHLLIEHTpaumnu
nonumMepa M AnNuHbl nonudocdatHon uenn. B komnnekce ¢ nonudocdatamu pasHblie GOpMbl
METUNEHOBOr0 CUHEro XapakTepusylTcs MakCMMyMOM MOrMOLWEeHNs Ha ANWHaxX BOMH, nexalimx B
OTHOCUTENbHO LLUMPOKOM AnanasoHe: MoOHoMep - 671.9-674.5 HM, gnmep - 620-644 HM 1 Tpumep —
574.0-592.0 HM. [Ona TpuMmepHbIX ¢OpM, HaxogswmMxcs B KOMMAekce B nonudgocdartom,
XapaKkTepeH, Kak npaBuno, KpacHbIi COBUM MakcuMyma norfolleHus B cpegHeM Ha 10 HM Mo ¢
paBHEHWIO C TPUMEPHBLIMU KOMMMEKCaMU KpacuTtens, Haxoasawumucs B Bofe. Bapuauumm cnektpos
MOrNOLWEHNA CBSI3aHbl C HENMWHEMHBIMU W3MEHEHUSIMM 00Opa3oBaHUS MOHO-, AW- U TPUMEPHbIX
dopM Kpacutend, accouumpoBaHHOro ¢ nonudocgartoMm, nNpu 3TOM B pacTBOpax C HU3KOW
KOHLUEHTpauMen nonumepa u ¢ oTHoCMTeNbHO mManown (16-18 3BeHbeB) ONUHOM Leny JOMUHUPYIOT
TPUMEpPHbIE KOMIMIEKChI.

Bosgencrane nepemMeHHbIM MarHUTHbIM noriem yactoTon 8 Iy nHaykumen 25 MKTn B TeueHue
30 MUHYT He BbI3blBano [OOCTOBEPHbIX W3MEHEHWA B CheKTpanbHbIX CBOMCTBax KoMMMekca
METUNEHOBOro CUHEro ¢ nonudocgaTamu.
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Metachromasia - a widely known phenomenon of color and tone color variability of cells and
biological tissues using certain dyes. Dyes, giving the metachromatic staining, as a rule, are a group
of triphenylmethane, oxazine tiozinovyh and organic compounds. Metachromasia may be
manifested in a very wide color range - from blue to red. This property dyes have long been used in
biological and medical research to study the structure of cells and tissues, as well as to identify the
pathological processes.

However, there remain several outstanding problems such as those related to the fact that
metachromasia is often manifested in a population of cells that are in the same constant conditions
and are suspended in the same physiological state, but the staining still have different color and
tonal features. Even more puzzling are the periodic and quasi-periodic variations metachromasia in
time. Velhover S.T. and Chizhevsky A.L. were first who noticed to such time variations of staining
[1,2]. The reasons for these variations is unknown and different authors attributed to natural factors
that are controlled by space weather. Cosmic particle and variations of natural electromagnetic
fielda are one of such possible factors. In recent decades, this view is confirmed experimentally, in
particularly, it was found a correlation index metachromasia with the flow of cosmic rays [3].
However, this phenomenon is still far from understanding its nature.
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One striking example of metachromasia is to change the color of methylene blue when stained
granules of polyphosphates (volutin) [4]. The volutin granules often called metachromatic granules.
Inorganic polyphosphates are linear polymers of ortophosphorous acid where acidic residues are
linked anhydride bonds. In living cells the size of polyphosphate chains vary widely - from 3 to 1000
units [4]. Currently polyphosphates detected in cells of all species of living organisms, they are
involved in the regulation of various metabolic processes and their status (the length of the polymer
chain, the degree of branching, conformation state, etc.) reflects the functional state of cells. The
objective of this work was to study the optical properties of dye methylene blue in solutions of
inorganic polyphosphates with different lengths of polymer chains and varying concentrations upon
influence of weak magnetic field with frequency 8 Hz.

We found that the main parameters of the absorption spectra of methylene blue when it
interacts with polyphosphates vary greatly that depend on the concentration of the polymer and the
length of the polyphosphate chain. In conjunction with polyphosphates different forms of methylene
blue are characterized absorption peak at wavelengths that vary within a relatively wide range:
monomer - 671.9-674.5 nm, dimer - 620-644 nm and trimer - 574.0-592.0 nm. The trimeric forms,
which are in the complex polyphosphate, is characterized by the red shift of the absorption
maximum by 10 nm comparatively to trimeric complexes of the dye in the water. Variations of the
absorption spectra associated with nonlinear changes in formation of mono-, di- and trimeric forms
of the dye associated with the polyphosphate, while in solutions with low concentrations of polymer
and a relatively low (16-18 units) long chain is dominated by trimeric complexes. The main
parameters of the absorption spectra of methylene blue in solutions of polyphosphates fluctuate
over time. The reasons for such fluctuations are understood and may relate to the influence of an
uncontrolled external background physical and chemical factors.

The impact of an alternating magnetic field with frequency of 8 Hz induction 25 mT for 30
minutes did not cause statistically significant changes in the spectral properties of complex of
methylene blue with polyphosphates.
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