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M3BecTHO, U4TO O9mneKTpOMarHWTHOe W3rnyyYeHne oOkasblBaeT BMWSHWE Ha MpOLecChl,
NPOMCXOAsALLIME HA MHOMMX MEePapXUYeCKUX YPOBHSAX OpraHmsma: HaumHasi OT HaHOYPOBHA (aTOMBl,
mMonekynbl [1]), MUKpoypoBHS (kneTku) [2, 3], 40 MaKpOypOBHSI - CUCTEM YENOBEYECKOTO OpraHM3ma
[4,5] n Bcero opraHMama B uenom [6, 7]. OuyeBMOHO, 4YTO XxapakTep 3TOro BO3OEWCTBUS -
NO3NTUBHOE, CTUMYNUPYKOLLEe WM HeraTMBHOE, MOAaBrsoLlee, 3aBUCUT OT MapamMeTpoB 3TOro
BO3ENCTBUA.

OpHori u3 HaubBonee YyBCTBUTENbHbIX CMUCTEM YErlOBEYECKOrO OpraHvM3ma K MarHMTHOMY
BO34ENCTBUIO SBMSIETCA CUCTEeMa KpoBW. bBbino ycTaHOBMEHO, peakuMss oOpraHvama Ha
3MeKTpoMarHMTHoe Bo34encTene nogobHa pagvaunoHHOMY 06y4eHno, a COCTOsIHME 0BrTyYeHHOoro
opraHvM3ma MpUYHATO OLEHMBATb MO M3MEHEHMAM B KpoBu [8, 9]. MHOrouncneHHble KnuHu4eckme u
OGuodumsnyeckme wuccrnegoBaHUs Mokasanu, YTO BO34EWCTBME MAarHUTHOrO MONSA  CHWXaet
peornornyeckne ceomnctea KpoBu [10, 11], cnocobcTByeT rmnokoarynauum aspuTtpoumnToB [12],
yckopseT CO3 [13, 14], uameHsieT NpoOBOAMMOCTb KIETOYHbIX MeMbpaH [15], yBenuumBaeT
3MeKTpuYecKkoe CoONpoTMBIIEHNE N EMKOCTb apUTpOoLmnTOB [16].

Bbino nokasaHo [17], YTO MepeMeHHoe MarHWTHoe forie okasbiBaeT 6Gornee addekTvBHOE
BO3[eNCTBUE Ha OpraHn3M Mo CPaBHEHWIO C MOCTOSHHbIM MarHWTHbIM nonem. OTMeveHa ocobas
YyBCTBUTENBHOCTbL OpraHmnama [9], B obnactu Hmskmx yactoTt 50 ry v amnnutyg H = 200-400 a.
CnepyeT OTMeTUTb, YTO OO HAaCTOSLLEro BPEMEHM elle He CyLlecTByeT [OoCTaTo4HOro Habopa
AaHHbIX, MO3BOMAOWMX Bbidenutb Haubonee adpeKkTMBHbIE napameTpbl BO3AENCTBUS
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(amnnuTyga, YactoTa MarHMTHOrO Monsl, BpeMsA OENCTBUS M Op.), NO3TOMY BCE WUCCNEOOoBaHWs B
3TOM obnacTn ABMSOTCA akTyanbHbIMU.

HacTtoswan paboTa nocBsiLeHa WU3YYEHWIO BIUSIHUS KOMOWHMPOBAHHOIO MarHWTHOrO Mons
(KMTT) (MOCTOSAAHHOTO + NEPEMEHHOr0) Ha nokasaTtenu opakLmin KpoBM B MPaKTUKE NTy4eBON Tepanmu
OHKOMornyecknx OonbHbIX. [ns  co3gaHns KOMOMHMPOBAHHOIO  MarHWTHOroO nons  Obinu
pa3paboTaHbl cneunanbHble MarHeTPOHbl OPUIMHANbHOW KOHCTPYKUUW, KOTOpble MO3BONUU
peanu3oBaTb NOCTOsIHHOE Mosne BenuymnHon 500 3 1 nepeMeHHoe MarHMTHoe nore amnnuTygon 80
O vactoton 50 'y B obnactu pasmepom 40 cm B gumeTtpe. BosagencTerne nons ocyLecTBAsANOCh Ha
MOBEpPXHOCTM Tena B obnactu TasobefpeHHOro cyctaBa B TevyeHue 20 MUH neped KaxabiM
ceaHcom 0bnyyeHust BO Bpemsi Kypca nedenus B Tedenve 30 gHen. Bpemsi mexagy MarHUTHbIM U
nyyesblM Bosgenctanem coctasnano 20-30 MuH.

Onsa vccnegoBaHmn otobpaHa rpynna B konudectse 33 OonbHbIX. B kavyecTtBe KOHTPOMbHOWM
rpynnbl Ucrnonb3oBaHa rpynna 6GonbHbIX B KonudectBe 34, KOTopble Mnonydanu TpaguuuoHHOe
nyyesoe nedveHve. [lpoBoouMnucb U3MEPEHUs TakMX MapaMeTpoB KPOBU KaK: KOMWYeCTBO
3pUTPOLIMTOB, JTEMKOLMUTOB, CKOPOCTb ocefanust aputpouutoB (COJ), konmyecTBo remornobuHa
(HB), B TeyeHMe BCero Kypca fneyeHuns ¢ MHTepeanom 4-6 CyToK.

PesynbTtathbl. ccnegoBaHusa nokasanu, 4to Bosgenctsne MIT nonoxutensHO BAMsieT Ha
nokasaTtenu KpacHon kpoBu. KonuuecTtBo apuTpouuToB Obina He Huxe 3,010", umes YeTKylo
TEHOEHUMIO K CTabUNbHOCTU Ha MPOTSKEHUMM BCEro Kypca IeveHus. KonvdecTtBo remornobuHa
TaKKe COXpaHAno AMHaAMMYEecKyto cTabunbHocTb B npegenax 100 -140 r/n. B HekoTopbIX cny4dasx
Bo3gencteue KMI 3HauuTenbHO yny4llano HadanbHble nokasaTenu KpoBu 6e3 CTUMYNSTOpPOB U
remoTpaHdy3un. [uHamuka ckopocTn ocefanust aputpoumTtoB (CODJ) y GONbHbLIX, MOMYyYUBLUMX
KOMOVHMpOBaHHOEe nevenne, coeMectHo ¢ KMI, ymeHbLluanack, HadumHas ¢ 3-5 CyToK, a HaumHas ¢
9-11x cyTOK, NpaKTU4eCKN HopManuaoBanachk. Y 60mbHbIX, MOMyYaBLUMX TOSBKO Jy4EBYO TEpanuio,
Kakor-nnbo 3akoHOMEPHOCTU He npocnexuBanock, COJ nameHsnacb XaoTU4ECKN.

[daHHble guHammyeckoro HabmnwaeHus 3a  KONMMYECTBOM  JIEMKOUUTOB MoKasanu, 4To
Bo3gencteue KMIT nNpMBOOUT K CHWKEHMIO MX KONMUYeCTBa MO CPaBHEHUIO C pesynbTaTamu B
KOHTPOJbHOM rpynne. 3TO CHWXKEHNE OTMEYanoch Ha NPOTSPKEHUM BCETO Kypca NeYeHnsl, N K KOHLY
pocturano 70% B uccnegyemon rpynne, a B KOHTponbHon 50%. B 34 criyvasix B KOHTPOMbHON
rPynnbl U TONbKO B 6 N3 OCHOBHOW OTMEYEHa JIENKO- 1 TPOMOOUNTONEHUS, YTO CBUAETENBCTBYET O
npoTtekTnsHoMm aencteun KMI Ha KpoBETBOPHYIO TKaHb.

MexaHuam pgenctBua KMIN. [Jo HacToslllero BpeMeHM OO0 KOHLA HE BbIICHEH MEXaHWU3M
BMWUSIHUSE MarHUTHOrO norns. B HacTosiwee Bpems cuntaeTtcsa (cM. Hanp. [5]), YTO OCHOBHasi peakuus
B OpraHusMe 4enoBeka B OTBET Ha [JEWUCTBME MarHUTHOro mMons MPOUCXOAUT Ha YpPOBHE
Buonormdyecknx memopaH. VIMEHHO M3MEHeHMEe KX MPOHMLAEMOCTM U TpaHcrnopTa moHoB K 1 Na
BreyeT 3a cobor M3MEHEHUS B CKOPOCTN OMOXMMUYECKUX peaKLUUA U T. 4, .

PasymeeTcs, 4TO peakumsa Ha Bosgernicteue MI cyulecTByeT Ha BCeX UepapXU4ecKUx YPOBHAX
opraHuama. Ho npuyuHHas, camas rnybokas OTBETHAs peakuusi HaxoOuTCs Ha MOMNEKYNAPHOM
ypoBHe. [lockonbKy Morekyna remorriobvHa cogepXuT atom XKenesa, uMerwmi 60onbLuon
MarHWTHbBI MOMEHT, COOTBETCTBEHHO M MoOrieKkyra remornobuHa nmeetr cobCTBEHHbIN MarHUTHbIN
MomeHT. Cobupasicb B 3puTpoumuTe, MarHMTHbIE MOMEHTbI YNOPSAOYMBAOTCH, MOACTPaMBAOTCH
Apyr nog gpyra, obpasysi MarHWTHbBI MOMEHT aputpouuta Ppn. ABTOpbl paboTtel [17] coenanu
OLEHKY BenuyMHbl  MarHUTHOro  MOMEHTa  3puTpoumTa, OnpedenuB  ero  MarHuUTHYH
BOCMPUMMYMBOCTL X = -411-0.736-10°. Mpn pencTBMn BHELWLHEro MarHWTHoro nona B, Ha
apUTPOLUTLI AencTByeT MarHuTHas cuna F = P, X B, ynopsaoumBag nx sgons nons. NpunoxeHHoe
marHuTHoe none 500 + 80 O MHoro 6onbwe marHuTHoro nonst 3emnu (0,53), mostomy u
JencTByollas cura [JocTuraeT 3HauuTernbHOW BenuuuHbl. [encTByrowlas MarHUTHas cuna
ocumnnupyeTt ¢ yactoton 50 U, M «BCTPAXMBAET» SPUTPOLUTBLI, YTO MO3BONAET MNpeofoneTb
TEHOEHUMIO 3pUTPOLNTOB K CRIMMAHMIO U paspyLunTb UX CLEMNKW, Takum obpasom, yBenuuuBas mx
«paboyyro» NOBEPXHOCTHYHO SHEPIMIO.

HoctatoyHo 6Gonbwoe MI1 He TONMBKO OpPUEHTMPYET 3PUTPOLMTBI BAOMb MOMsS, HO U MOXET
NMPVBECTM K MarHUTHOMY YMOPSAOYEHUIO BHYTPU 3pUTPOLMTA, YBENUYMBAs €ro COOCTBEHHbIN
MarHWTHbIN MOMEHT, T.€. HamarHudMBasi 3puTpoumuT. OTO HaMarHMYMBaHWE MPUBOAUT K
YBEITMYEHUIO €ro BHYTPEHHEW 3HEprnu, Kak Obl «noasapsiKaeT» 3pUTPOLUT, YBENWYMBAs €ro
XN3HECTOMKOCTb.

Mockonbky COJ3 onpeaensieTcs aMnekTpUYeckMM COCTOSIHUEM MOBEPXHOCTU 3pUTPOLMTOB [3],
Habnogaemoe B pabote wusmeHeHne COD, ckopee Bcero, 0OYCNOBMEHO W3MEHEHUEM
3ANEKTPUYECKNX CBONCTB MNOBEPXHOCTN nog BrivsHuem KMI1.
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M3yyeHrne BNUSHMS MarHWTHbIX Mnofer Ha 6uodusmyeckme npouecchl, Mnpoucxogdauime B
opraHuMame, MO3BOSIAT MNPOACHUTbL MexaHuam gencteus KMIT n BHegpuTb 3TOT PU3NYECKUN
daKkTop B MEOULMHCKYHO NPaKTUKY Kak fieyebHoe cpeacTBo.
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It is known that the electromagnetic radiation influents on the processes of many hierarchical
levels of the organism: beginning from the nanolevel (atoms, molecule [1]), microlevel (cell) [2, 3], to
the macrolevel - systems of the human organism [4, 5] and the entire organism [6, 7]. The nature of
this action - positive, that stimulates or negative, that suppresses, depends on the parameters of
this action.
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The system of the blood is one of the most sensitive systems of human organism to the
magnetic action. It was established, the reaction of organism to the electromagnetic field was
similar to radiation irradiation, and the state of the irradiated organism is accepted to evaluate
according to changes in the blood [8,9]. Numerous clinical and biophysical studies showed that the
action of magnetic field decreases the rheological properties of the blood [of 10, 11], leads to the
hypocoagulation of erythrocytes [12], accelerates erythrocyte sedimentation rate [13, 14], changes
the conductivity of cellular membranes [15], increases electrical resistance and capacity of
erythrocytes [16].

In the reference [17] was shown, that the alternating magnetic field exerts more effective
influence on the organism in comparison with the magnetostatic field. The special sensitivity of
organism in the region of the low frequencies of 50 Hz and amplitudes N = 200-400 Be was noted In
[9]. Up to date there are not sufficient set of data about most effective parameters of magnetic field
(amplitude, the frequency of magnetic field, action time and other); therefore all studies in this
region are immediate.

The present article dedicated to the study of the influence of the combined magnetic field
(CMF) (constant + variable) on the indices of the blood in the practice of the radiation therapy for
oncologic patients. For creating the combined magnetic field were developed the special
magnetrons of the original construction, which made it possible to realize stationary field by value
500 Be and alternating magnetic field (amplitude is 80 Be) with frequency of 50 Hz in the region with
the size of 40 cm in diameter. The action of field was achieved on the body surface in the region of
hip joint during 20 min before each session of irradiation during the course of treatment during 30
days. Time between the magnetic and y-beam action was 20-30 min.

The group in a quantity of 33 patients is selected for studies. The group of the patients in
quantity 34 is used as the control group, who obtained traditional beam treatment. The
measurements of parameters of the blood were made as: a quantity of erythrocytes, leukocytes,
ESR, a quantity of hemoglobin, during entire course of treatment with the interval of 4-6 days.

Results. Studies showed that the combined magnetic field improves the indices of the red
blood. A quantity of erythrocytes there was not below 3,0-10"%, having clear tendency toward the
stability during the entire course of treatment. A quantity of hemoglobin also preserved dynamic
stability in the limits of 100 -140 g/I. In certain cases CMF action considerably improved the initial
indices of the blood without the stimulators and gemotranfuziy. The erythrocyte sedimentation rate
was decreased beginning from 3-5 days, and was normalized practically from 9-11 days at patients,
who received the combined treatment together with CMF. The ESR changed chaotically at patients,
who obtained only radiation therapy, and no regularity was outlined.

Observations showed that the action CMF leads to decrease a quantity of leukocytes in
comparison with the results in the control group. This decrease was noted for the entire courses of
treatment, and reached 70% toward the end in the investigated group, and reached 50%in the
control group. The leucopenia and thrombocytopenia were noted in 34 cases for control group and
only into 6 cases of the basic group that indicate protective action of CMP on the blood.

Mechanism of CMP action. The mechanism of the influence of magnetic field Is not explained
up to now. It is at present supposed [5] that the main reaction of the human organism on the
magnetic field occurs at the level of biological membranes. It is assumed that a change in their
permeability and transport of ions K and Na leads to changes in the speed of biochemical reactions.

It is clear that the reaction on the magnetic field exists at all hierarchical levels of organism. But
the causal, deepest response reaction is located on the molecular level. Since the molecule of
hemoglobin contains iron atom, which has large magnetic moment, respectively the hemoglobin
molecule has own magnetic moment. Magnetic moments of hemoglobin in the erythrocyte are
ordered, are adjusted slightly under each other, forming the magnetic moment of erythrocyte P,.
The authors of ref. [17] estimated the magnitude of the magnetic moment of erythrocyte, after
determining his magnetic susceptibility X = -41-0.736-10°. Under the external magnetic
field B, on the erythrocytes acts the magnetic force F = P, x B, ordering them along the field. The
applied magnetic field 500 + 80 Be is much more than earth's magnetic field (0,56e¢); therefore the
acting force reaches the significant magnitude. The acting magnetic force oscillates with a
frequency of 50 Hz, and it " shakes” erythrocytes, which makes it possible to overcome the
tendency of erythrocytes toward the adhesion and to destroy their couplings, thus, increasing their
“working” surface energy.

Sufficiently large MF not only orients erythrocytes along the field, but also leads to the
magnetic ordering inside the erythrocyte, increasing its internal magnetic moment, i.e., magnetizing
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erythrocyte. This magnetization leads to an increase in its internal energy, as “recharges”
erythrocyte, increasing its viability.

Since erythrocyte sedimentation rate, ESR is determined by the electrical surface condition of
erythrocytes [3], the observed change of ESR, it is most likely, caused by a change in the electrical
properties of surface under the effect of CMF.

The study of the influence of magnetic to the biophysical processes in the organism permits to
explain the mechanism of action CMF and to introduce this physical factor in the medical practice
as therapeutic means.
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