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W~pOKOe ~CnOnb308aH~e MarH~THWX noneR /Mn/ 80 MHOr~X o6nacT~X 
HayK~ ~ TexH~K~ onpeAen~no y8en~4eH~e 8 nocneAH~e roAW ~HTepeca 
~ccneA08aTeneR K MarH~To6~onor~~- MHoro4~cneHHwe AaHHwe C8~Ae
TenbCT8Y~T 0 8n~~H~~ MarH~THWX noneR Ha MHOr~e ¢YHK~~~ ~enocy
HOrO opraH~3Ma, Ha peaK~~~ pa3n~4HWX OpraH08 ~ TKaHe8WX C~CTeM. 
C8eAeH~~ me o peaK~~~ KneToK Ha 803AeRcT8~e Mn HeMHoro4~cneHHw, 
pa3p03HeHHW ~ HeOAH03Ha4HW, np~4eM OTHOC~TC~ 8 OCH08HOM K AeRcy-
8~~ nocTO~HHwx ~n~ ~MnynbcHwx Mn c pa3HWM~ ~ noA4ac TPYAHO co
nocTa8~MWM~ xapaKTep~cT~KaM~. HccneA08aTen~ Ha6n~Aan~ yrHeTe
H~e ~OCTa onyxoneR/1,2/, CH~meH~e M~TOT~4eCKOA aKT~8HOCT~ Kne
TOK/ -5/,HapyweH~e npo~ecco8 KneT04Horo AeneH~~/6,7/, HapyweH~e 
HyKne~Ho8oro o6MeHa/8/. 

B AaHHoA pa6oTe ~ccneA08aHo 8n~~H~e MeH~~~eroc~ 80 8peMeH~ 
no n~noo6pa3HOMY 3aKOHY MarH~THOrO non~ C Hanp~meHHOCTb~ 8 MaK
C~MyMe 300 3 Ha n~M¢o~~Tbl nep~¢ep~4ecKoA Kpo8~ 4eno8eKa np~ pa3-
Hwx TeMnepaTypax KYnbT~8~po8aH~~-

METOAHKA 

HccneA08aH~e npo8eAeHo Ha KynbTypax n~M¢o~~T08 nep~¢ep~4ecKoA 
KP08~ 4eno8eKa, 8WAeneHHWX ~3 C8eme83~TOA AOHOPCKOA Kp08~.KynbT~-

8~po8aH~e np080A~nOCb no o6~enp~H~TOA MOA~¢~~~p08aHHOA MeTOA~
Ke/9/ 8 Te4eH~e 51-56 4. 3a 3 4 AO $~Kca~~~ 8 cycneH3~~ 880A~n~ 
paCT80P KOnX~~~Ha AO KOHe4HOA KOH~eHTpa~~~ 0,5 MKr/Mn, $~KC~po-
8an~ oxnamAeHHOR CMeCb~ 3TaHona ~ neA~HOA YKCYCHOR K~CnOTW /3:1/. 
r~nOTOH~3a~~~ npo80A~n~ 0,075 M paCT80POM KCl np~ 37°C. npenapa
TW n~M¢o~~T08 roT08~n~ nyTeM HaKanw8aH~~ cycneH3~~ KneToK Ha 
8namHble oxnamAeHHble cTeKna, oKpaw~8an~ a3yp -3o3~HOM no MeTOAY 
PoMaH08CKOro. 

,lln~ B03AeRCT8~R Mn KynbTYPY KneTOK noMe~an~ 8 TepMOCTaT~P08aH
Hy~ pa6o4y~ KaMepy ycTaH08K~, cxeMa KOTopoA npeACTa8neHa Ha 
p~c. 1. MarH~THoe none C03Aa8anocb c noMO~b~ 3neKTpoMarH~To8, 
8 06MOTK~ KOTOPbiX nOAa8an~Cb ~MnynbCbl TOKa n~noo6pa3HOR $OpMbl. 
np~ 3TOM Hanp~meHHOCTb 8 MaKC~MyMe COCTa8n~na 300-330 3, 8peM~ 
HapacTaH~R nepeAHero ¢poHTa - oKono 24 M~H, a 8peM~ cnaAa 
0,7-1,1 c /p~c.2/. Bo3AeAcT8~e MarH~THWM noneM npo80A~n~ np~ 
TeMnepaTypax 8 A~ana3oHe oT 37° AD 39,5°C 8 Te4eH~e nonHero 
KneT04Horo ~~Kna IT/ ~n~ 8 cTaA~~ /S + G2/, An~ o~eHK~ npoAon
m~TenbHOCT~ KOTOpbiX ~CXOA~n~ ~3 AaHHwx/10/. B/ll-13/noKa3aHO 
no 8Wm~8aeMOCT~ KneToK MneKon~Ta~~~x, 4TO 8 nep~OA /S + G2/
~~Kna oH~ Ha~6onee TepMo4y8CT8~TenbHW. TeMnepaTypy ~3Mep~n~ 
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Pnc.l. CxeMa 3neKTpoMarHnTa 
c pa6o~eH KaMepoil: a/ BH~ cnepe
~n, 6/ BH~ CBepxy. 1 - CTanbHOH 
cep~e~HHK 3neKTpOMarHHTa, 2 -
06MOTKa 3neKTpOMarHHTa, 3 -

·- S TeTinOH30nJUJ;HOHHbiH KOpTiyC pa6o~eH 
KaMepbi, 4 - Tpy6Ka C TipOTO~HOH 
HarpeTOH BO~OH, TIO~aBaeMOll OT 
ynbTpaTepMOCTaTa, 5 - TIO~CTaBKa 

H3 oprcTeKna ~H npo6, 6 - pTyT
Hbii'l TepMOMeTp. 

----

Pnc.2. H3MeHeHne MarHHTHoro nonH 
BO BpeMeHH B ~eHTpe pa6o~eH Ka
Mepbl. H - HanpH~eHHOCTb MarHnT
Horo nonH, t1 - BpeMH HapacTa
HHH H, t 2 - epeMH cna~a H. 

~ 

-- ----- --.....-

t (8p€HR) 

C nOMO~b~ 3neKTPH4eCKOrO TepMOMeTpa, AaT4HKH KOTOporo npHKpen
nHnH K ¢naKoHaM c KneT04HO~ cycneH3He~. Ao H nocne 803AeHCT8HH 
KneTKH HHKy6Hp08anH npH 37°C. 

Ae~CT8He HMnynbco8 Mn Ha nHM¢04HT~ npH pa3H~x TeMnepaTypax 
KYnbTH8Hp08aHHH 04eHH8anOCb no 8~XOAY a6eppaHTH~X KneTOK, o6pa-
308aHH~ pa3H~X 8HA08 XpOMOCOMH~X a6eppa4H~ H 06~eMy 4Hcny no-
8pemAeHH~. 0T6op MeTa¢a3H~x nnacTHHOK AnH npoc4eTa H HAeHTH¢H
Ka4H~ xpOMOCOMHWX a6eppa4H~ np080AHnH 8 COOT8eTCT8HH C o6~enpH
HHT~MH Tpe6o8aHHHMH H KnaCCH¢HKa4He~/J4/. 

2 
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PE3YJlbTAH-I 

npH HCCneA08aHHH 803AeHCT8HH HMnynbC08 MarHHTHOrO nonH, Ha
npa8neHHOrO no MarHHTHOMY non~ 3eMnH /rMn/, Ha nHM¢04HT~ 4eno-
8eKa 8 cTaAHHX G1, /S + G2/ HnH 8 Te4eHHe 8cero KneT04Horo 4HK
na npH CTaHAaPTHWX ycn08HHX HHKy6a4HH /370C/ He 6~no OTMe4eHO 
no8pemAa~ero Ae~CT8HH Mn Ha xpoMocoM~. KonH4eCT8o a6eppaHTHbiX 
KneTOK npH 3TOM COCTa8HnO 2, 1+0,6%, 2,6+0,7% H 1 ,9+0,5% COOT8eT
CT8eHHO npH 1,7+0,3% 8 KOHTpone /6e3 803Ae~CT8HH Mn/. 

HccneA08aHHe-8nHHHHH HMnynbco8 Mn Ha KneTKH 8 cTaAHH /S + c2! 
KneT04HOrO 4HKna npH pa3H~X TeMnepaTypax KynbTH8Hp08aHHH noKa-
3ano /pHc.3/, 4TO 8 HHTep8ane TeMnepaTyp 37°-38°C He Ha6n~Aa
nocb pa3nH4H~ 8 3$¢eKTax HH no 4Hcny a6eppaHTH~x KneToK, HH no 
06~eMy 4HCny XPOMOCOMH~X HapyweHHH. npH TeMnepaType KynbTH8Hpo-
8aHHH 38,5°C H C08MeCTHOM 803Ae~CT8HH TaKO~ TeMnepaTypw H Mn 
4HCnO KneTOK C XpOMOCOMHWMH a6eppa4HHMH H o6~ee 4HCnO nocneAHHX 
yeenH4H8anocb no cpa8HeHH~ c KOHTponeM npHMepHo 8 2-2,5 pa3a. 

HHTepecH~M npeACTa8nHeTCH ¢aKT 6onee 6wcTporo y8enH4eHHH 4Hc
na a6eppaHTH~X KneTOK H o6~ero 4HCna XPOMOCOMH~X no8pemAeHHH 
C pOCTOM TeMnepaTyp~ 8~We 38,5°C npH 803Ae~CT8HH Ha KneTKH HM
nynbC08 Mn no cpa8HeHH~ c 803AeAcT8HeM TonbKO no8~WeHHWX TeMne
paTyp. 
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Pnc.3. BnHHHHe MarHHTHoro nonH Ha Bb~o~ a6eppaHTHb~ 
KneToK /a/ H o6~ero ~ncna xpoMocoMHh~ a6eppa~nil /6/ 
TipH pa3Hb~ TeMnepaTypax KynbTHBHpoBaHHH nHM~~HTOB ~e
noBeKa B /S + G2 /-cTa~HH, X - KOHTpOnb, 0 ~ tffi + tOC, 
e - tOC, 

I 

41 

nPH8eAeHH~e 8 Ta6n.1 AaHH~e no 8biXOAY pa3H~X 8HA08 XPOMOCOM
H~X a6eppa4H~ C8HAeTenbCT8Y~T 0 TOM, 4TO npH 803AeHCT8HH KaK 
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Ta6JIHIJ;a 2 

H3MeHeHHe IJ;HToreHeTH~eCKHX 3~~eKTOB B 3aBHCHMOCTH 

OT HaiipaBJieHHH BeKTOpa Mil IIPH pa3Hb1X TeMrrepaTypax 

KYJibTHBHPOBaHHH JIHM~OIJ;HTOB ~eJIOBeKa B Te~eHHe scero 
KJieTO~HOrO IJ;HKJia 

IIo I'MII llpoTHB fMIT 

t 0 c A6eppaHTHHe 'liiCJio a6eppa- A6eppaHTH!ie 1:!HcJio a6ep-

KJieTKR nW! ( Ha roo KJISTKR pa.uRR ( Ha 

KJ19TOK) 100 KJ19TOK) 

3?0 1,9 ± 0,5 1,9 ± 0,5 - -
37,5° 2,9 ± 0,4 3,1 ± 0,4 2,0 ± 1,9 2,0 ± 1,9 

38° 4,1 ± 0,8 4,1 ± 0,8 4,0 ± 0,6 4,0 ± 0,6 

38,5° 5,1 ± 0,6 5,5 ± 0,6 7,0 ± 2,6 7,0 ± 2,6 

KoHTpoJil> 

( 3?° C, I,? ± 0,3 1,8 :!: 0,3 1,?±0,3 1,8 :!: 0,3 

6es MIT ) 

TOnbKO noB~WeHH~X TeMnepaTyp, TaK ~ ~MnynbCOB Mn B ycnoB~~X nOB~
WeHH~X TeMnepaTyp o6pa3y~TC~ B OCHOBHOM XpOMaT~AH~e ~ napH~e 

a~eHTP~4eCK~e $parMeHT~. Apyr~e B~A~ HapyweH~R xpoMocoM eA~H~4-
H~. CpeA~ Aene~~R npeo6naAa~T xpoMaT~AH~e Q>parMeHT~, cocTasn~~ 
AO 70-80% oT o6~ero 4~cna a6eppa~~R. 

HaM~ 6blno npoBeAeHo ~ccneAOBaH~e B03AeRcTB~~ Ha Jl~M$o~~Tbl 
MarHMTH~X noneR, BeKTOp~ KOTOp~X 6~n~ HanpaBneH~ no ~ npoT~B 

rMn, B ycnoB~~X KynbT~B~POBaH~~ np~ TeMnepaTypax OT 37° AO 
38,5°C s Te4eH~e nonHero KneT04Horo ~~Kna. nony4eHH~e AaHH~e 
np~seAeH~ B Ta6n.2. MomHo B~AeTb, 4TO B 3TOM A~ana3oHe TeMne
paTyp CTaT~CT~4eCK~ AOCTOBepHbiX pa3n~4~R B 3QJ$eKTaX He Ha6n~
AanOCb. 

np~BeAeHH~e B~We AaHH~e n03BOn~~T CAenaTb B~BOA 0 TOM, 4TO 
3$¢eKT~BHOCTb B03AeRCTB~~ MeH~~~eroc~ 80 BpeMeH~ MarH~THoro no
n~ Cy~eCTBeHHO 3aB~C~T OT TeMnepaTypbl KynbT~B~POBaH~~ KneTOK. 

Jll.HEPATYPA 

1. YKonosa M.A., KsaK~Ha E.o. 
Ha 6~onor~4ecK~e o6beKT~. 

B KH.: Bn~~H~e MarH~TH~x noneR 
"Hayl<a", M,, 1971, c.147. 
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3. CTp~~mOBCK~A A.A .• ranaKT~OHOBa r.B. u~Tonor~R, 1974, 
~ 10, c. 1233. 

4. ranaKT~OHOBa r.B., CTpm~mOBCK~A A.A. 
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. 5. CywKoe $.B., HeAMaH O.B. B KH.: MaTep~anbl Bceco~3Horo 
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14. 004KOB H.n., AeM~H n.c., ny4H~K H.B. reHeT~Ka, 1972, ~ 5, 

c. 133. 
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PyKon~cb nocTyn~na e ~3AaTenbcK~A OTAen 
28 AeKa6pR 1983 roAa. 

HET n" nPOBEROB B BAWEA B"BR"OTEKE? 
Bbl MolKeTe no.ny'IMTb no no'!Te nepe'IMCJieHHble HMlKe KHMrM, 

eCJIM OHM He ObiJIM 38K838Hbl paHee. 

A11-80-13 

A4-80-271 

A4-80-385 

A2-81-543 

.1110,11-81-622 

.111,2-81-728 

.1117-81-758 

A1 ,2-82-27 

P18-82-117 

A2-82-568 

A9-82-664 

113,4-82-704 

.112,4-83-179 

.1111-83-511 

A7-83-644 

A2, 13-83-689 

TPYAW VI Bceco~3Horo coae~SH~R no ycKop~TenRM sspsr
*eHHwx 4SCT~~. AY6Hs, 1978 /2 TOMS/ 

TPYAW VII Bceco~3Horo coae~aH~R no ycKop~TenRM aspsr
*eHHwx 4aCT~~ • .lly6Ha, 1980 /2 TOMS/ 

TPYAW pa604ero coae~aHHR no c~cTeMSM ~ MeTOASM 
aHan~T~4eCK~X BW4~cneH~H Ha 3BH ~ ~X np~MeHeH~~ 

a TeopeT~4eCKOH ¢M3HKe, .lly6Ha, 1979 

TPYAW He*AYHapoAHOH KOH~epeH~~H no npo6neMSM 
HeCKOnbK~X Ten a RAepHOH ~~3~Ke • .lly6Ha, 1979. 

TPYAW He*AYHaPOAHOH WKOnw no CTPYKType RApS. 
AnywTa, 1980. 

TpyAW VI He*AYHaPOAHOro coae~aH~R no npo6neMSM KBSH
TOBOH TeopHH nonA. AnywTa, 1981 

TPYAW He*AYHSPOAHOro coae~aH~R no npo6neMaM MSTeMaT~-
4ecKoro MOAen~poaaHHR a RAePHo-~~3H4eCK~x ~ccneAoas
HHRX. AY6Ha, 1980 

TPYAW VI He*AYHaPOAHoro ceM~Hspa no npo6neMaM ~~3HKH 
BWCOKHX 3HeprHH. Ay6Ha, 1981. 

TpyAW I I Me*AYH3POAHoro c~MnoaHyMa no H36paHHWM 
npo6neMaM cTaTHCTH4eCKOH MexaHHKH. Ay6Ha, 1981. 

TpyAW He*AYHapOAHOro CHMn03HyMa no nonRpH33~HOHHWM 
.-;~.-;.:.,;~;::·· = ::::~~··vn ..,.,,."".,'"'v ~~-~~nr-lAIA flvfiH;:Ii. 1 q81. 

TPYAW IV coae~aHHR no Hcnonb30B3HH~ Hoawx RAepHo
~H3H4ecKHX MeTOAOB AnR peweHHR H3y4HO-TeXHH4eCKHX 
H HapOAHOX03RHCTBeHHWX 33A34. Ay6Ha, 1981. 

TPYAW coae~aHHR no HccneAoBaHHRM B o6nacTH 
penRTHBHCTCKOH RAePHOH ~H3HKH. Ay6Ha, 1982. 

TPYAW cose~aHHR no KonneKTHBHWM MeTOAaM 
ycKopeHHR. AY6Ha, 1982. 

TpyAW IV tle*AYHapOAHOH wKonw no HeHTPOHHOH 
~H3HKe. Ay6Ha, 1982. 

TPYAW XY Me*AyHapoAHOH wKonw MonoAWx y4eHwx 
no ~H3HKe swcoKHx 3HeprHH. Ay6Ha, 1982. 

TPYAW YW Bceco~3Horo cose~aHHR no ycKOPHTenRM 
3aPR*eHHWX 4aCTH~. npOTBHHO, 1982 /2 TOM3/ 

TpyAW COB~3HHR no CHCTeMaM H MeTOA3M 
3HanHTH4eCKHX BW4HCneHHH Ha 38M H HX npHMeHeHH~ 
B TeopeTH4eCKOH ~H3HKe • .lly6Ha, 1982. 

TPYAW Me*AyHaPOAHOi1 wKonw-ceMHHapa no ~H3HKe 
TR*enwx HOHOB. AnywTa, 1983. 

TPYAW pa6o4ero cose~aHHR no npo6neMaM Hany4eHHR 
H AeTeKTHposaHHR rpaBHTaUHoHHwx sonH • .lly6Ha, 1983. 
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3 p. 60 1(. 
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3 p. 20 1(. 

3 p. 80 1(. 

p. 75 1(, 

3 p. 30 1(, 

5 p, 00 K. 

4 p, 80 K. 

11 p. 40 I(. 

2 p. 50 K. 

6 p. 55 K. 

2 p. 00 1(, 

3aKa3bl ua ynoMHHYTble KHHrH MoryT 6b1Tb HanpaaneHbl no anpecy: 
101000 MOCKBS, fnaBnO'ITSMT, H/fil 79 

H3A3TenbCKHH OTilen 06~ellHHeHHOrO HHCTHTYTS SlllePHbiX HCCnenoaaHHA 



TEMATWIECKME KATErOPIDt IIYBJmKAWfA 
OB~E~HHOrO HHCTHTYTA ~PHYX 

MCCJIE~OBAHMR 

ManeKC TeM8'1'11J(a 

1. 3KcnepHMeHTanbHa~ ~3HKa BWCOKHX 3HeprHH 

2. TeopeTH~eCKa~ ~3HKa BWCOKHX 3HeprHH 

3. 3KCnepHMeHTanbHa~ HeHTpoHHa~ ~3HKa 

4. TeopeTH~ecKa~ ~3HKa HH3KHX 3HeprHH 

5. HaTeMaTHKa 

6. RAepHa~ cneKTpocKonHA H paAHOXHMH~ 

7. ~3HKa TA*enwx HOHOB 

8. KpHoreHHKa 

9. YcKOPHTenH 

10. AaToMaTH3a~HA o6pa6oTKH 3KcnepHMeHTanbHWX 
AaHHWX 

11. Bw~HcnHTenbHa~ MaTeMaTHKa H TeXHHKa 

12. XHMH~ 

13. TexHHKa ~3H~ecKoro 3KcnepHMeHTa 

14. HccneAOBaHHA TBePAWX Ten H *HAKOCTeH 
~AePHWMH MeTOAaMM 

15. 3KcnepHMeHTanbHa~ ~3HKa ~AepHWX peaK~HH 
npH HH3KHX 3HeprH~X 

16. ao3HMeTpH~ H ~3HKa 3a~TW 

17. TeopH~ KOHAeHCHPOBaHHOrO COCTOAHHA 

18. Hcnonb3oaaHHe pe3ynbTaToa H MeTOAOB 
$YHAaMeHTanbHWX $H3H~eCKHX HCCneAOBaHHH 
B CMe*HWX o6naCTAX HayKH H TeXHHKH 

19 . 6HQ$H3HKa 

roeopyH P.~. H AP· 
BnHRHHe MarHHTHoro nonR Ha nH~O~HTw 4enoeeKa 

19-83-905 

B yCnOBHRX KYnbTHBHp08aHHR npH pa3HWX TeMnepaTypax 

HccneAo8aHo 8nHRHHe MeHR~erocR 80 8PeMeHH no nHnoo6pa3HOMY saKoHy 
MarHHTHOrO nOnR C HanpR*eHHOCTb~ 8 MaKCHMYMe 300 3 Ha XPOMOCOMW nH~O~HT08 
nep~epH4eCKOH KP08H 4enoeeKa npH TeMnepaTypax KynbTH8HP08aHHR B AHana80He 
37-39,5°C. noKa3aHO, 4TO ~eKTH8HOCTb 803AeHCT8HR MarHHTHOrO nonR C~ecT-
8eHHO 3B8HCHT OT TeMnepaTypw. 0TMe4eHo 6onee 6wcTpoe y8enH4eHHe 4Hcna 
KneTOK C XPOMOCOMHWMH a6eppa~HRMH npH TeMnepaTypax 8WWe 38,50C 8 cny4aRX 
COBMeCTHOrO 803AeHCT8HR Mn H BWCOKHX TeMnepaTyp no CPa8HeHH~ C 803AeHCT8HeM 
TOnbKO n08WWeHHWX TeMnepaTyp. 

Pa6oTa 8wnonHeHa e na6opaTOPHH RAepHwx npo6neM OH~H. 

Co~eHHe 06oeAHHeHHoro HHCTHTyTa AAepHwx HCcneAoaaHHH. AY6Ha 1983 

Govorun R.D. et al. 
Influence of the Magnetic Field 

19-83-905 

on Cultured Human lymphocytes at Different Temperatures 

The influence of sawtooth pulses of magnetic field 300 Oe In maximum 
on human periferal lymphocytes at cultivation temperatures 37-39.5°C was 
studied. The effect pf magnetic field was shown to depend essentially on 
the temperature. There was a more quick Increase in the number of cells 
with chromosome aberrations after the action of magnetic field at tempera
tures above 38.50C as compared with the effect of high temperature only. 

The Investigation has been performed at the Laboratoty of Nuclear 
Problems, JINR. 

Con111unication of the Joint Institute for tluclear Research. Oubna 1983 
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