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OpHon 3 akTyanbHbIX MPobnem 3Konorm4yeckor prusnonorMn siIBNSIETCS N3yYeHne BPEMEHHON
opraHusaumm OGronorMyecknx CUCTEM pPasfiUYHbIX YPOBHEW, KOTOpasi pacCcMaTpuBaeTcsa Kak He
MeHee BaXHasi UX XapakTepUCTUKA, YeM MPOCTPAHCTBEHHas. OTW MUCCNedoBaHWs BaXHbl U AONS
N3y4eHNs MEeXaHU3MOB LeNCTBMSA crnabbix anekTpomarHutHbix (OM) dakTtopoB, KOTOpble MOryT
BbICTYNaTb Kak OaTyvku BPEMEHW B LUMPOKOM AuanasoHe nepuogoB. OgHUMM M3 NencMeKkepoB
ABnsieTca nepemeHHoe marHutHoe none (MeMI1) ceepxHuskon yactotel (CHY). Ponb 3M curHanos
B PUTMUYECKOW oOpraHmsaumm Ouonormiyeckux CuUCTeM Takke MOXeT ObiTb uM3yyeHa B
3KCMeprMeEHTax C ANeKTPOMarHUTHbIM 3KpaHupoBaHnem (OMJ).

AnekBaTHbiIM  OOBLEKTOB  UCCregoBaHWs, ODnagjatolwyM  BbICOKOW  MH(POPMATMBHOCTBIO U
OOCTOBEPHOCTBIO MOMyYaeMblX AaHHbIX MOryT OblTb NMaHapuu, LUMPOKO MPUMEHsIoWmMecs ans
N3y4eHns1 4EVCTBUS Pa3NNYHbIX SKOSOrMYecknx akTopos, B ToM vuncne n OM npupogel. [Noka3aHo, 4To
BPEMEHHAs oOpraHmM3aums YHKUMOHAmbHbLIX CUCTEM NMaHapuii  BKIOYAET PUTMbl  PasnUYHOMN
MPOAOIPKATENBHOCTN, OAHAKO ynbTpagumaHHas putMuka (YP) WX  JIOKOMOTOPHOW  aKTMBHOCTU
COBEPLLEHHO He u3ydeHa. B cBA3M ¢ aTvMm, Lenblo JaHHOMO MccneaoBaHus sBurnock usydenve YP Cl
nnaHapun, a Takke ee W3MeHeHun nopg BnusHmem cnabbix eMIT CHY, cnaboro 3M3 un unx
KOMOUHaLUUW.

MnaHapwin oTOMpanu ans onbiTa Yepes3 TpU-4eTbipe OHS NOcne kopMreHus. Kaxaoe XnBoTHoe
nomMeLlanock B OTAENbHbIN dnakoH ¢ 20 Mn BOAbl, YTO No3Bonuno permctpmpoBatb CL Kaxgon
OTOENbHO B3ATOM 0cobu. [ns akcnepumeHTa Obino BbiAENEHO YETbIPe TPymnbl XXMBOTHBIX MO 25
ocobewn. [lepBas rpynna cogepxanacb B OObIMHbIX ycrioBusix nabopatopun (KOHTPOJSibHbIE
XMBOTHbIE), BTOPYIO CoepXanu B 9KpaHUPYIOLLEN KaMmepe B TeYeHMe YeTblpHaguaTtn gHen no 21
yacy B cyTkM (ocnabneHne OM nond [OCTMranocb MPUMEHEHMEM 3IKPaHWPYIOLLEN KaMepbl,
N3roTOBMEHHON K3 Xenesa «duHamo». KoadpduuMeHT 3KpaHMpOoBaHMSI MOCTOSIHHOM KOMMOHEHTbI
marHuTHoro nong (MI1), cocTaBnsn No BepTUKanbHoOM coctasnstowen 4,4, no ropm3oHTansHon — 20.
KoaththULMEHT SKpaHWPOBaHWS BHYTPY kaMepbl Anist yacTot oT 10~ go 30 Iy HaxoauTes B npeaenax
Tpex-yeTblipex, Ha NPoMbILWneHHon YactoTe 50 'y 1 kpaTHbIX rapmoHukax 150 n 250 My — okono 3.
Ha ©onee BbICOKMX YacTOTax MMena MEeCTO NULb TEHAEHUUS] K OCNabreHunto), XUBOTHbIE TPETbEW
rpynnbl MO Tpu Yaca B AeHb nogBepranucb Bo3genctauto MeMIl (Mcnonb3oBanu marHMTHOE none
rapMoHmndeckoro konebaHusi ¢ yactoton 8 'y U MarHUTHOW mMHAykKumen 50 HTM), a B 4eTBepTyto
rpynny BOLLW NfaHapun, KOTOPbIe HAaXoaUUCh B yCrnoBusix AM3 1 JononHMTENBHO NogBepranuch
aevicteuto MeMIM CHY ogHOBpEeMEHHO C XXMBOTHbIMW TpeTbewn rpynnbl (Bo3gencteue MeMIll 8 Iy
co34aBanu BCTPOEHHBbIM CONEHOMAOM BHYTPY SKPaHWUPYHOLLIEN Kamepbl).

O peakuun nnaHapwi Ha gencreme OM dakTopoB cyannu no nameHeHuto nx CL. Beibop atoro
napameTpa (pyHKLUNOHANbLHOIO COCTOSHWUS AN1S UccneaoBaHun obycnosrneH TeM, 4to OM dakTopsl
pasnuYHbIX NapamMeTpoB M3MEHSAIOT annapaT ABWXKEHUA — PECHUYKU, XKIYTUKK, a TakkKe CTPYKTYpy
OCHOBHOTO berka pecHuyek — TybynuHa. dukcaumo nsobpaxeHusa onsa onpegenenvs CL nnaHapuvn
NpOM3BOAMITM HA MPOTSHKEHUM CYTOK C MHTEPBAroM B TpW 4vaca, Takue M3MEepPEHUs NpoBoauNUN B
nepsbii, ceabMon 1 14-n AeHb Nocne aKCnepuMeHTanbHOro BO34enNCTBUIS.

B npoBeaeHHbIX UccreaoBaHUSX BbiBeHbl M3MeHenns YP C[L nnaHapuin npu OeAcTBUM
cnabbix M3, MeMI CHY 1 nx komobuHaumn.

Tak, B ycnoBusix crnaboro OMO cyuwecTBeHHO MeHsAeTcs YP NOKOMOTOPHOM aKTUBHOCTU
nnaHapun. OTWM  W3MEHEHMS  3aKMYalTCss B CIIaXMBaHUM  PUTMUYECKMX  MPOLLECCOB,
BblpaXXaloLWUXCA B YMEHbLUEHMU YMCMa BbISBIEHHLIX MEPUOAOB, 3HAYUTENTbHOM CHWXKEHUN
aMnnuTyq BblOENEeHHbIX PUTMOB, KOTOPOE MPOrpeccUpyeT C yBENIMYEHUEM CPOKOB HabMHoLEHWUS.
Kpome Toro, 3M3 npuBOAWT K 3HauYUTENbHbIM cABUraMm ¢as, Hanboree BbipaXEHHbIX Ha NepBble
CYTKN HabnogeHus.

Mepectponkn YP npu gencteum MNeMI1 yactoton 8 Ny nHaykumen 50 HTN xapakTtepusytoTcs
YKOpOYEHMEM CneKkTpa 3a CYET YMeHblleHWs nepuoaa 10",2+0,04 go 9",4+0,01, CHWXEHUEM
aMnnuTyg BblOENEeHHbIX pUTMOB, caBuroMm gas B nepuoge 6,3+0,04 yaca. C yBennyeHvem ymicna
Bo3aencTteum MNeMIl1 0o 14-n perucTpupyroTca MeHee BblpaXeHHble n3ameHeHus YP.
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Mpu koMBUHMpoOBaHHOM AevncTBumn OMO m MNeMI1 yacToTon 8 'y perncTpupyoTCcs U3MEHEHUS
YP C[, oTnu4yHble OT W3MEHEHWI, BbI3BaHHbIX M30NIMPOBaHHbIM AENCTBMEM 3TUX (DaKTOPOB.
MameHeHus YP 3aBMCAT OT CPOKOB HabntogeHusi. Ha nepBble 1 cegbMble CyTKM MMeeT MecTo bornee
BbIPa)XXEHHbIE N3MEHEHUSI CTPYKTYPbl CNEKTpa, amnnuntyaHo-asHele nepecTtporikn. C yBenunyeHnem
ynmcna KomMObuHMpoBaHHbIX Bo3gencTBui MeMIMT CHY n OM3 po 14-u BbisiBNeHa Koppekuus
3KpPaHOODYCMNOBMNEHHbLIX U3MeHeHU YP, BbipaxatoLiasica B BOCCTAHOBIIEHUM CMEKTPOB, (ha3oBbIX
B3aMMOOTHOLLEHWI, O4HaKO aMNNUTyAbl BblAeMeHHbIX PUTMOB OCTalOTCH CHUXEHHbLIMMU.

Takum obpas3om, pesynbTaTbl NMPOBEAEHHOTO MCCMEeAOoBaHWUS CBUAETENbCTBYOT O TOM, YTO
HU3KOMHTEHCMBHbIE OM bakTopbl M3MeHAT YP y 6eCno3BOHOYHbIX >XMBOTHBIX, B YACTHOCTH, Y
nnaHapui. BblpaXxeHHOCTb Bbi3bIBAEMbIX UMW M3MEHEHU 3aBUCUT OT CPOKOB BO3OENCTBUN.
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One of the urgent problems of environmental physiology is to study the temporal organization
of biological systems at different levels, which is regarded as no less important, their characteristics
than spatial. These studies are important for studying the mechanisms of action of weak
electromagnetic factors that may act as sensors in a wide range of time periods. A pacemaker is an
alternating magnetic field of low frequency. The role of electromagnetic signals in the rhythmic
organization of biological systems can be studied in experiments with electromagnetic shielding.

Adequate research facilities having high information content and accuracy of the data can be
planarians are widely used to study the effects of various environmental factors, including the
nature of electromagnetic. It is shown that the temporal organization of functional systems include
planarians rhythms of varying lengths, but ultradian rhythm of their locomotor activity has not been
studied. Therefore, the purpose of this study was to examine speed planarian and its changes
under the influence of weak alternating magnetic field of low frequency, weak electromagnetic
shielding and combinations thereof.

Planarians were selected for the experiment in three to four days after feeding. Each animal
was placed in a separate vial of 20 ml water, allowing the speed to register every single individual.
For the experiment was divided into four groups of animals to 25 animals. The first group was kept
in normal laboratory conditions (control animals), the second was kept in the screening chamber for
fourteen days to 21 hours a day (a weakening of the electromagnetic field is achieved by using a
shielding chamber, made of iron "Dynamo." Shielding constant component of the magnetic field,
was on the vertical component of 4.4, to horizontal - 20), the third group of animals for three hours a
day exposed to alternating magnetic field (using a magnetic field of harmonic vibrations with a
frequency of 8 Hz and 50 nT magnetic induction), and the fourth group consisted of planarians that
were in electromagnetic shielding, and additionally exposed to alternating magnetic field of low
frequency simultaneously with the third group of animals (alternating magnetic field with the
frequency of 8 Hz effect creating an integrated solenoid inside the shield chamber).

Reaction of planaria to the effect of electromagnetic factors judged by the change in their
diabetes. Selecting this option is the functional state of research due to the fact that the
electromagnetic Factors different parameters change the unit of motion - cilia, flagella and cilia, the
structure of basic protein — tubulin. Fixation frames for diabetes planarians produced during the day
with an interval of three hours, these measurements were carried out in the first, seventh and 14th
day after the experimental exposure.

In the studies revealed changes of speed planarians under the influence of weak
electromagnetic shielding, alternating magnetic field with the frequency of 8 Hz and combinations
thereof.

Thus, in low electromagnetic shielding varies considerably locomotor activity of planarians.
These changes consist in smoothing the rhythmic processes, reflected in a reduction in the number
of identified periods, significant reduction in the amplitudes of selected rhythms, which progresses
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with increasing time of observation. In addition, electromagnetic shielding has resulted in significant
shifts in phases, most pronounced on the first day of observation.

Reconstructions of the action of speed alternating magnetic field with the frequency of 8 Hz
induction 50 nT are characterized by a shortening of the spectrum by reducing the period of
10",2+0,04 up to 9",4+0,01, reduced amplitudes of selected rhythms, phase shifts in the period of
6,3+0,04 hours. With an increasing number of impacts alternating magnetic field to 14 and reported
less pronounced changes in speed.

Under the combined effect of electromagnetic shielding and alternating magnetic field with the
frequency of 8 Hz change recorded speed, other than changes caused by an isolated action of
these factors. Changes in speed dependent on the timing of follow-up. On the first and seventh day
is a more pronounced changes in the structure of the spectrum, the amplitude and phase
adjustment. With an increasing number of combined effects alternating magnetic field with the
frequency of 8 Hz and electromagnetic shielding to 14 and found the correction changes due to
screening speed, expressed in the reconstruction of the spectra, phase relations, but the amplitude
of the selected beats are reduced.

Thus, the results of the study suggest that low-intensity electromagnetic factors alter speed
invertebrate animals, particularly in planarians. The severity of the changes they cause depends on
the timing of impacts.
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