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B rrOCne,nHHe HeC~OnhKO neT B MarHHT06HOnOrHqeCKHX HCCne,nOBaHH

HX 6bInO Ha.H,neHO HeCKOnhKO axcnepar-renransm.rx r-rozteneã, na KOTOphlX 

rrorryueasr xopouro BOCnpOH3BO,nHMble 3<p<peKThl HH3KOqaCTOTHblX 3neKT

pOMarHHTHblX noneü (3MTI) aecsr-ra ManOH l1HTeHCHBHOCTl1. TaK, B KQCT

HOH TKaHH non B03,neHCTBHeM HMrrynbcoB xrarmrrm.rx noneii (Ma) Ha6
.. I 1 2 I rnonanocs yaenaxenae BKJIlOqeHHH KaJIhUHH" , B HeHpoceKpeTopHblX 

rcnerxax fIHHeaJIhHOrO opraaa ronoauo ro M03ra rrTHU 11 rpbl3YHOB npa 
O,7J;HoKpaTHoM H3MeHeHHH MTI ncero na 0,05 MTn nponcxonano H3MeHeime 

KaK CHHTe3a ropvroua MenaTOHHHa,l 3. 4 I , TaK 11 xacrorr-r ar-mynscauan 
3neKTpHqecKOH aKTHBHOCTH /5.6/. I13MeHeHHe xaparcrepa 3neKTpl1qeCKOH 

aKTHBHOCTH Ha6nlO,naJIOCh H npa B03,neHCTBl1H O,nl1HOqHOrO l1Mrrynhca MTI 

asrnmrrynoã 1 MTn B aeüpoaax r-tonrnocxa '7 I. B03MO)KHOCTh KOnl1

qeCTBeHHOH oueaxn B03,neHCTBHH 3MTI noaaorraer nepeirra 01' KOHCTaTa

UHH ornensnsrx <paKTOB HanHtlliH HnH OTCy'TCTBl1H 3<p<peKTOB Bnl1HHHH 3MTI 

K õonee CHCTeMaTHqeCKOMY rrOHCKY 3<p<peKTl1BHhIX pe~l1MOB B03,neHCTBHH. 

Cr-n-rcrt TaKHX accnenonanaã, KaK HaM npencraarraerca, ,nBOHKHH: BO

nepnsrx, cyryôo nparcrauecxaà - nOHBnHeTCH ace õorrsure co06meHHH 06 

ycneruaor-t npl1MeHeHHH HH3KOqaCTOTHhlX 3MTI B KnHHHqeCKl1X HCCJIe,no

BaHHHX, B qaCTHOCTH ,nJIH YCKopeHHH pereaepauua KOCTHOH TKal-Il1 :' 8 / . TIo

HHTHO, 41'0 3HaHHe OrrTHMaJIhHbIX pe)Kl1MOB n03BOJIHJIO 6hl HCrrOJIh30BaTh 

3MTI c 60JIhWl1M ycnexovr. BO-BTOpbIX, KOJIl1qeCTBeHHoe onacanne 3aBHCH

MOCTl1 3cP<peKTa 01' napasrerpoa B03,neHcTBYIOluero 3MTI HBJIHeTCH O)J,Hl1M 

H3 nozrxonon ,lJ,JIH BhlHCHeHl1H nepna-nn.rx MeXaHI13MOB penenuan 3MTI. 31'01' 

rrozrxon OCHOBaH na zronyiuenaa, QTO MaKCl1MaJlhHaH 3<p<peKTHBHoCTh B03

,neHCTBl1H ôyner Ha6JIIO,naThcH ror-na, xo rna Kl1HeTl1QeCKHe, naparaerpi.r rrep

Bl1QHOrO npouecca peuerruna 6y,nYT aaxoznrrsca B orrpezienenaor-t COOTBeTCT

BHH c BpeMeHHhlMH 11 aMrrJIHTy,nHhIMH rtapavrerpar-ta aoaneácrayroutero nOJIH. 

B HaweH paõore Mbl nsrranncs onenrrrs pOJIh oztnoro 113 aper-reansrx rra

par-rerpoa CHrHaJIa, a HMeHHO: BhIHCHHTh, KaKHM 06pa30M na peaKUHIO 6HO

JIOrl1QeCKOH CHCTeMhl OKa3hIBaeT BnHHHl1e CHMMeTpHtIHOCTh HJll1 aCHMMeT

PHQHOCTb B03,neHCTBYlOruero HMnYJIbca. B KaQeCTBE' CHMMeTpl1l1HOrO caruana 
Mbl HCnOJIb30BaJIH MTI, MeHHlOlllHecH rro rapMoHH4eCKOMY 3aKOHY. BJIl1HHl1e 

TaKHX norreã 6bIJIO npo,ne!V1oHCTpHpOBaHO B parte pa60T, B QaCTHOCTl1 B paôo
Te ' 9 ' no l1CCJIe,nOBaHHIO 06MeHa xansuaa B npenaparax rOJIOBHOrO M03ra 

11 B pa60T€ I 10 I no BJIHHHHIO 3MTI na COKpaTHMOCTh r-rnoxapna. ACHMMeT

pHlIHhlM CHrHanOM HaM CJIY)KHJI l1MnYJIhC MTI TpeyrOJIhHOH cP0PMbl, y KOTO

poro ,lJ,JIl1TenhHOCTH nepennero H aanaero eppOHTOB pe3KO paanauanacs , DhInO 

rrOKa3aHO, QTO B03,neHCTBl1e HMrrYJIhCaMH TaK~H ~9PMbl rrpl1BO.D;HT K YBenH

QeHl1lO BKnlOQeHHH KaJIhUHH B KOCTHYIO TKaHh 1, . ,YCKopHeT pereaepaumo 
1 

KOCTHOH TKaHH /11 , YBeJIHQHBaeT HH,neKC pOCTa KJIeTOK CeTQaTKH B KYJIhTY

pe / 12/ . ~ • 

_,t'.!,l>tnhiie-Mri~n KnCni'tyY \ 
nn";~jiMX m.c.,enORiual 
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B naureü paõore 171 6bIJIO YCTaHOBJIeHO, tITO aCHMMeTpHtIHblH HMnYJIbC 

TpeyrOJIbHOH <pOpMbl aMnJIHTY)l;OH 1 MTJI asrasraaer H3MeHeHHe 3JIeKTpH

tIeCKOH aKTHBHOCTH neüpoaoa ueHTpaJIbHOH HepBHoH CHCTeMbl MOJIJIIOCKa 

npn YCJIOBHH, tITO CKOpOCTb "õsrcrporo" rpponra JIe)KHT 13 zraanaaone OT 10 

no 0,1 MTJI/c. llaHHble 3TOH paõorsr n03BOJIHJIH npe)l;nOJIO)KHTb, tITO BJIHHHHe 

HMnYJIbCa MO onocpencrayerca aa CtIeT HH)l;YKUHH aaxpeaoro 3JIeKTpHtIeC

xoro nOJIH. B HaCTOHII.J;eM HCCJIe)l;OBaHHH CKOpOCTb "õsrcrporo" <ppoHTa HM

nYJIbCa 6bIJIa paaaa 1 MTJI/c, r.e. HaXO)l;HJIaCb B cepezmae )l;Hana30Ha 3<p<peK

THBHblX 3HatIeHHH. llJIH MO CHHYCOH)l;aJIbHOH <}>OpMbl c aMnJIHTY)l;OH 1 MTJI 

COnOCTaBHMaH CKOpOCTb H3MeHeHHH MIl H, CJIe)l;OBaTeJIbHO, COnOCTaBHMaH 

aMllJIHTY)l;a HH)l;YUHpOBaHHoro BHxpeBoro 3JIeKTpHtIeCKOrO nOJIH oCYlIJ;eCTB

JIHeTCH npn iIaCTOTax 01' 0,1 no 1 ruo 

MATEPI1AJIbll1 METOllbl 

Pa60Ta rrponeneaa na OT)l;eJIbHbIX rHraHTCKHX aeápoaax H30JIHpOBaH

HOH UHC MOJIJIIOCKa Limnaea stagnalis, KaK 06JIa)l;aBlllHX, TaK H ne 06JIa

)l;aBlllHX cnOHTaHHOH aKTHBHOCTbIO. Cnoc06 npHrOTOBJIeHHH npenapaTOB H 

3KcnepHMeHTaJIbHOe 060PY)l;OBaHHe orracaasr B / 1 / . OTBe)l;eHHe 3JIeKTpH

xecxoã aKTHBHOCTH (3A) OCYlIJ;eCTBJIHJIOCb BHYTpHKJIeTOqHO CTeKJ1;HHHhIMH 

MHKp03JIeKTpO)l;aMH. Ha6JIIO)l;eHHe H sanacs CHrHaJIOB npOH3BO)l;HJIH C no

MOII.J;bID aanor-raaarouiero OCUHJIJIOrpa<pa C8-11 H nepseaoro caraonacua 

H327-6. MarHHTHoe nOJIe na 06'beKTe C03)l;aBaJIOCb C nÓMOII.J;bIO )J;BYX KaTY

urex I'ensraronsua H CneUHaJIbHO CKOHCTPYHpOBaHHOrO reneparopa TOKa, 

KOTOpblH n03BOJIHJI coanaaart, HMnYJIbCbl TOKa TpeyrOJIbHOH <pOpMbl C ne

3aBHCHMO per-ynapyer-rsrr-ra CKOpOCTHMH <pPOHTOB. Kpoxre TOrO, B HeM 

npenycwrorpena B03MO)KHOCTb rpopr-rnpoaaaaa TOKa, nOBTOpHIOII.J;erO rpop

MY CHrHaJIa 01' aneuiaero aanarouiero reneparopa, )lJIH C03)l;aHHH rapMOHH

tIeCKOrO MO B KatIeCTBe aaeunrero aanaiouiero reaeparopa HCnOJIh30BaJICH 

reneparop CHrHaJIOB CneUHaJIbHOH q>OpMbl r6-15. AMnJIHTY)l;a MO BO acex 

orrsrrax COCTaBJIHJIa 1 MTJI. Hanpanneaae MO COBna)l;aJIO C 3eMHbIM. Heozr
HOpO)l;HOCTb MO B paõoser-r 06'beMe 1 cMsHe npeasnnarraI%. 3KcnepHMeHTbl 

no B03)l;elicTBHIO MO HatIHHaJIH xepea 30-40 MHHYT nOCJIe BBe)l;eHHH MHKpo

3JIeKTpO)l;a B aeüpoa, xorna YCTaHaBJIHBaJICH crauaonapasrã ypoaens 3A 

neápona. 

PE3YJIbTATbI 11 OECY)f(llEHI1E 

B Ka)K)l;OM -arccnepavreare O)l;HH H 1'01' )Ke HeHpOH nonaepr-anca )l;BYM 

crrocoõaxr, B03)l;eHCTBHH - CHatIaJIa CHHYCOH)l;aJIbHhIM MO C tIaCTOTOH 0,1 

HJIH 1 I'u B TetIeHHe npH6JIH3HTeJIbHO 2 MHH, a 3aTeM B03)l;eHCTBHIO O)l;HHOtI

noro aCHMMeTpHtIHOrO HMnYJIbca. 

Puc.I, Bnusuue na 3IleKTpUlleCKYIO aKTuB

HOCTb ueiiponoe cunycouõaasnoeo MaZHUT· 

HOZO nonn c lla'CTOTOU: ai - 1 Tu, 61 
0,1 Tu, U acuuuetpuunoeo uunynsca MaZ

HUTHOZO nonst (a2, 62). Ha «axôo» «aàpe 

(J., 2) eepxnsn KPUBflJl COOTBeTCTByeT

:0 sanucu 31leKTpUlleCKOu aKTUBHOCTU neü

poua, HUJK'Hflfl - sanucu MamUmOi!O nonn, 
KMu6poBKa: ZOPU30HTMbHblU OTpe30K 

COOTBeTcmyeT 30 c, eepruxaasnuü - 60 MB. 

B03)l;eHCTBHH nOJIH c tIaCTOTOH 0,1 I'u 

H3MeHeHllH 3JIeKTpHtIécKOH aKTHBHOC

TH ne Ha6JIIO)l;aJIOCb HH B O)l;HOM sxcne
pHMeHTe (KOJIHtIeCTBO srccnepasrearoa 

n= 12), a npn B03)l;eHCTBHH nOJIH 
c tIaCTOTOH 1 I'u peaxuaa Ha6JIIO)l;aJIàcb 

a 
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B urecra neiipoxax H3 16 HCCJIe)l;OBaHHbIX. OPH B03)l;eHCTBHH na 3TH xce 

HelipOHbl O)l;HHOtIHbIM HMnYJIbCOM MfI Y õortsureã tIaCTH HelipOHOB (B 24 H3 

28 HCCJIe)l;OBaHHbIX) Hà6JIIO)l;aJIH nsrpazcenaoe H3MeHeHHe xapaxrepa aKTHB

HOCTH, B TOM tIHCJIe H Y rex urecrn, Y KOTOpblX CHHYCOH)l;aJIbHOe MO Bbl3BaJIO 

He3HatIHTeJIbHble H3MeHeHHH (CM. pHC. 1) . 

C u,eJIbIO BblHCHeHHH npHtIHHbl MaJIOH 3<p<peKTHBllOCTH rapMOHHtIeCKOrO 

MO B03)l;eHCTBHe OT)l;eJIbHOrO ero nepaozta KOJIe6aHl1H HMHTHpOBaJIOCb HM

nYJIbCOM MO c JII;lHeHHo-MeHHIOII.J;HMHCH <ppoHTaMH. CHMMeTpHtIHblH HMnYJIbC 

MIl TpeyrOJIbHOH <pOpMbl co CKOpOCTHMH <PpOHTOB 1 MTJI/c Bbl3BaJI H3MeHe.

HHe 3A TOJIbKO Y 2 H3 19 HCCJIe)l;OBaHHbIX HelipoHoB. O)l;HaKO ,lVIH õonsmeã 

tIaCTH 3THX nenpopearnpoaaaumx HeHpOHoB (a HMeHHO: 16-TH H3 17-TH) 

Ha6JIIO)l;aJIaCb peaKUHH, rcorna OHH norraeprnacs B03)l;eHCTBHIO HMnYJIbCa, 

Y xoroporo CKOpOCTb O)l;HOrO H3 <ppOHTOB (nepenaero HJIH aanaero) õr.rna 
yr-reasureaa zto 0,01 MTJI/c (r.e. zro CKOpOCTH, HaxO)l;HlIJ;eHCH BHe ztaanaaona 

3<p<peKTHB:Ahlx 3HatIeHHH /7,/), a CKOpOCTb npyroro <ppOHTa OCTaJIaCb 6e3 H3

MeHeHHH. Haxano H3MeHeHHH 3A c He60JIblllHM JIaTeHTHblM nepHOAOM ()l;JIH 

60JIblllHHCTBa HeHpOHOB COCTaBJIHIOmHM 10-20 c) COBna)l;aJIO c TeM <ppOHTOM 

HMnYJIbCa, CKOpOCTb rcoropor'o OCTaJIaCb paBHOH 1 MTJI/c (pHC. 2) . 

HaJIHtIHe peaKIJ;HH HeHpoHoB KaK na nepennaâ, TaK H na 3a)l;HHH <ppOHTbl 

aCHMMeTpHqHOrO HMnYJIbCa B 3THX axcnepavrearax n03BOJIHeT rrpezmorro

)KHTb, tITO H nepenaaü, H 3MHHH <PpOHTbl CHMMeTpUqHOrO HMnYJIbCa, Ka)K)l;bIH 

B OT)l;eJIbHOCTH, TaK)Ke cnocoõnsr asraaars peaKUHIO HeHpOHOB. B TaKOM CJIY

sae ee OTCYTCTlme B OTBeT na CHMMeTpHtIHblH HMnYJIbC, OtIeBH)l;Ho, 06'bHCHHeT

CH. TeM, tITO BJIHHHHe nepenaero <ppOHTa HMnYJIbCa "CTHpaeTCH" nOA BJIHHHH

er-r aanaero , TO ecrs rrpouecc, Bbl3blBaeMblH MeHHIOlIJ;HMHCH MO, HBJIHeTCH 

B axcnepar-renre Ha6JIIO)l;aJIaCb CJIe)l;YIOII.J;aH KapTHHa. Ha B03)l;eHCTBHe 

.rapMOHl;ltIeCKHM MO neãponsr, KaK npaBHJIO, ne pearnpoaana. TaK, npa 
06paTHMbIM. HBJIeHHe 06paTHMocTH JIerKO nOHHTb, eCJIH npHHHTb, 

BJIHHHHe MO onocpeztcrnyerca sa CtIeT aaxpeaoro 3JIeiapHtIeCKOrO 

tITO 

no

3 2 
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IOTCH 3HaKOM. B cnysae CI1MMeTpl1tI}-IOro I1Mn')TJ1bCa MTI aMnJlHTYUhI 3JleKTpl1

tIeCKHX norreü, HHUYUHPOBaHHhlX nepeUHI1M 11 3a,n:HI1M <ppOHTOM, paaasr H, 

KaK CJleUCTBl1e 06paTHMOCTH "nepSHtIHOrO" npouecca, OHI1 B3aHMHO KOMneH

Cl1pYIOT BJlI1HHHe zrpyr npyra, tIero ae npOHCXOUHT npa B03ueHCTBI1H aCHM

MeTpHtIHOrO I1MnYJlbca. I1MeHHo 3THM MO)KHO 06'bRCHHTb 60JlbIllYlO 3<p<peK

TI1BHOCTb aCI1MMeTpHtIHhlX MTI no CpaBHeH1110 c CI1MMeTpl1tIHhIMI1. 

B 3aKJllOtIeHHe XOTeJlOCb 6bl OTMeTHTb, tITO B crryuae, eCJlH HBJleHl1e 

"o6panIMOCTH" norry-nrr nam.aeünree 3KcnepHMeHTaJIbHOe rrorrraepacnenae 

na npyrax 06'beKTaX, Mhl ôyner-r HMeTb OUHY 113 BIDKHhIX KI1HeTHtIeCKI1X xa

paKTepl1CTI1K nepBHtIHOrO npouecca, tI TO , KaK MO)fmO HaueRTbCH, o6JlertII1T 

HueHTH<PI-lKaul1lO MOJleKYJlHpHOrO npouecca peuenuaa 3MTI. B HaCTOHIuee 

BpeMH norry-reaasre peayrn.rarsr n0380JlHIOT pexoraeunoaars MH YBeJll1tIeHI1R 

3<p<peKTI1BHOCTI1 B03ueHcTBHR HI13KOtIaCTOTHhlX 3MTI npar-reaeaae I1MnyJÍb

COB aCI1MMeTpl1tIH0l1 <pOpMbI. 
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Puc.2. Bnusuue na 3./leKTpU1leCKYlO aKTUB
HOCTb HeUpOHa 061zaõa8Ule20 (a) U ue 06
naàaetuezo (6) uMnY./lbCHOU aKTU8HOCTblO 
CUMMeTpUIJH020 (ai, 61j U aCUMMeTpUIJ
H020 (a2, 62) uscnynsca Ma2HUTH020 nons. 
KMu6poBKa: 20PU301-lTMbHblU OTpe30K 
cooreercreyet 30 c, eeptutcansnuú: õn» 
"a" - 70 MB, õnn "6" -- 60 MB. 

JlR. B cavrowr nerre, aanpaaneune 
3JleKTpl1tIeC:KHx noneü, I1HUYU;l1poBaH

HhlX nepeUHI1M 11 3a,n:HI1M <ppoHTaMI1 

I1MnYJlbCa, npOTI1BOnOJlO)KHO 11, 'cOOT

BeTCTBeHHO 3TOMY, B3al1MOueHCTBI1R 

3apH)KeHHhfX tIaCTI1U; c HI1MI1 paanana
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naJumOB BJ1.1;f np. \ P19-87-772 
Cpasaeaae 9JlHRHHR CHMMeTpHlIHhIX H aCHMMeTpU'llihIX BOBpeMeHH 
MarHHTHblX nOJlI1H Ha HeHpOHblM0J:\.JllOCKa 'I. 

I" 
I,!::, 

Ilpoaeneao CpaBHeHHe 3<p<peKTHBHOCTH BJlHRHHR aa HeiipolíbI MOnJllOCKa ráp~OHH" 
, e J4 j 

nJ
 

tIeCKOrO MarHHTHoro nOJlR (MIl] (0,1-1 I'n) H O,D,HHOtIHorq aCH1I1MeTpHlIHoro H~nYJlb~a'
 
Mil rpeyronsaoü <POpMhI (CKOP;OCTb aapacraaaa O~Ol MTJl/c, cnana 1 MTJl/c) . p.MnJlH-'
 
TY,D,a Mp BO scex onsrrax CÓCTaBmma 1 MTJl/c: O pe~KUHH aeãpoaos ÇY.D.HJIH no H3Me

HeHHlO .xaparcrepa 3neKrpHtIeCKOH aKTHBHOCTH, perHCTPHpyeMOH aayrpaxrrerosao.
 
B KroK,D,OM 3KCnepHMeHTe'QJU{H H TOT )Ke aeápoa nO.II.BepranCR:'.D.BYM' cnocoõasr B03

,D,eHCTBHR. IToKa3aHO, lfI'0 3<p<peKTHBHOCTH O,D,HHOtIHOrO aCH~:t'MeTpHtrROrO H~nynbca
 
Mil asnne 3<p<peKTHaHOCTH 1 +- 2 -MHHYTHoro B03,D,eHCTBHR rapMOHHtIeCKHM MTI. 3TO 
cnenoaano xarc H3 õorrsuroro KOJlHtIeCTBa npopearapoaaauuix HeHpoHoB (õonsuíe 
tIeM B 2 pasa) , TaK HH3 õonsureã BblpIDKeHHocTH peaKUHH HeHpOHoB aa B03,D,e'dcTBHe 
HMnyJl~Ca MTI. TIpH Bb16paHHbIX, pe)I(HMaX CKOpOCTH H3MeHeHHR MÚ ,u~R nayx-cpoco
60B B03,D,eHCTBHR COnOCTaBH~~I H, cneztoaarensno , COnOCTaBHMa aMWü:lTy,ua HH,uYJ,lH
PoBaHHOrO 3JleKI'pHtIeCKOrb nona. B03MO~aH npasnaa ManOH ~ 3<p<peKI'uBHqCTH . 
rapMOHHQeCKOrO MIl - B ,HaJIl:ftIHH 06paTHMOCTH BJlHRHHR MU'; llpoJIBJIJDOmeHCR J])IR 
CHMMeTpHlIHblXB03,D,~Hcra~ Mil. ,. '. 

Pa60Ta asmonaeaa B Jlaõoparepaa RAepHbLX npo6neM OH.RH. 
Coo6lIU!lllte 061.e.IlHH~OI'O IDIcrInyra JUlepHhlx HCC1Ieno~!UfHH' ~6H8 1981 
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Danilov V.I. et alo P19-87-772 
Comparison of Influence of Symmetric and Asymmetric in Time 
Magnetic FieIds on Mollusc N eurons " ,I.J" 

li. 

The comparison was carried out of effectivity of ínfluencgon mollusc neurons-forI~' 
harmoníc magnetic field (MF) (0,1'-1 Hz) and a síngle symI,lletií.~:MF impulse wíth tpapJ 
gular slÍape(puIse speed of Ieading edge was 0,01 mT/s and Rf,ti-ailing one - 1 wTfs). 
Th~ amplitude of MF was 1 mF in. alI the experimenta. The reactíon of neutrons WaB 
judged -by their eIectrical activities registered intracelluraly, In each-experiment the sa
me'neuron was affected by two kinds of.impulses. It was shown that a sirígle asymmet
ric Impulso .of MF was more effective than .1-2 min influence of harmoníc MF/'sipc,eIC:;' it caused the reactíçn in more number of neurons, andthis reaction was mor~ expres-: 

( sive. At chosen regimes the speeds of .MF changé were compared and çonsequently 
"~o amplitudes of induced eIectrical fields were coniparéd too. A· possible reason of' smàll, 

effectivity of harmonic MF is the existencé of reversibilíty showing for symmetric in
fluerice of MF. . 

The ínvestigation has beenperformed-at the'Laboratory PfNuclear Problems"JINR. 
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