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    53 Magnetic Phenomena ofCells  and  ftoteins ofBlood  Coagutation System

Michihiro TAKEUCHI,  Masakazu IWASAKA  and  ShoDgo UENO:  Dept. Biomed, Engng., Grad.

School of  Med., Univ, of  Tokye

    In this paper, wc  fbcused on  the  effects of  static magnetic  fields en  blood ceagulatien  system,

B]eod ceagulation  systern  have the  materials  thaL orient paralleL and  perpendicu]ar te the direction of

magnetic  fields. So modulation  ofblood  coagulation  under  magnetic  fie]ds of  Tesla order  is expected,

We  investigated the effects  ef  intense magnetic  fie]ds en  blood p]atelet aggregation  by measuring  the tirne

course  of  optical  transmittancy  ofbleod  plasma during a  platelet aggregatien  process with  and  without

static magnetic  fields of  up  to 14 T, The  p]atelet-rich-plasma was  iaj ected  into a plastic-type optical  cell,

After ;O minutes  efincubatien  at 37 
'C,

 cellagen  was  added  iate the plasma, Then platelets in the

plasma were  stimulated  by collagen  and  a  ptasrna coagutation  started.  We  observed  that the optical

transmittancy  (6co nm)  ofplasma  under  magnetic  field exposures  increased mDre  tapid]y  compared  to

the contro].  The resuks  shovv  that a  i4 T magnetic  field enhanced  the plateEet aggregatien  im pLasma.
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  Several epidemiolegical  studies  have reported  that there is ari association between childhood
leukemia and  the EMF  from the power lines.                          Howevez these repDrted  that no  number  of  well-

performed studies  provides strong  suppert  evidence  for mechanistically  plausible efiects  of  EME
Azd  ne  study  was  performed  for types of waveform  that correspend  to the EUF-MFs  from the
existing  power 1ines, With in va'trv exposure  units  that can  generation elliptica)ly polarized MFs  we

examined  whether  the exposure  of pseudesyTichronized  culture  cets at  G, phase to fiux density
below 5eOpT induoe alterations in e)rpression  of  the irnmecliately early  response  gene  at.both  the
transeriptional and  translational levels, TEhe cefs  were  exposed  to 60 Hz e-ptieally pelanzed ){Fs
(Vlertical : Horizontal =4,1)  for 30 (for c-fos and  cljun)  and  180  (for c-myc)  minutes  at  flux density of  1,
20, 10e  and  500 pT  both witih and  without 10 %  serum.  As an  indicator ofeach  gene induction in
both the northerri-  and  western-blot  hybridization, the expesed  sample  values  were  normalined  to
sham  sample  value.  Iri all the $tudy  data, there was  no  significant  diffbrence in the expression  ofGi

dependent genes between MIFs exposed  and  aharn exposure  culture,  iinm these resnlts, ive rnay  conclude

that ne  efEec[ is exerted to enhancernent  in geme expTession  by exposure  of  calmtred hu[man cchs  to lineariy polarized
ELF-MFigatfiuxdensitybelow5[X]uT(ooHz>.
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  Sevcral studies have assessed for the bio-effet s of siriusoida1 emmeiy  low fre[]uency-rnagnet]'c fields (ELF-
MFs) pas[ 20 years, Thcre is no[  Teprvduedon  and  ciearanee whedicr  thc exposure  of in virTv to lmearty MFs effens

aluntiDn of  the iminediately early response  geneexpression, in this stud>; we  used  newly  exponm  s}mm  for ELF-
'MF

 that can  generate rnultiply  polarized MFs ancl reassessed an  eim  of linearly MFs  by measuring  the gerie
expression  The expesure  system  was  eonstructed with a magnedc  field applied to one  of  the two culnze  boxes

(exposed / sharn) and  NJo  axis cois  (in the vertical and  side to side horizonta1 axes), The  charriberE were  completely

surTounded  by two amealod  mu-metal  bax, The generated fi quenc}: wavefonn,  ilux density ef  MFs was

ai][ornatically regulated  by personal compute:  Human ghoblastama oell line, 198G cells, vveTe  psenido-synchrvnized
ar G, phase and  were  exposed  to 60 Hz lmeaTiy (vertica] and  horizDnul) polarizbcl MFs fdr 30 and  180 minutes  at fiux
densLty of 5covlh.  with  and  withou[ ]O% serLmi  lbe cjun  and  c-fos  (for 3e min) and  c-mys  (for 1ee min}
expressiopweredetenninedbythenonhern-andwesternhlaninganal}wis,rmvely,Theunifbmirywitftin ±5%
of the set  fiux dcnsity in the exposu[e  chamber  is ct)nfirTned, in al the study  data, there was  po  sigrtificant difference
in the expression  of  G, dependent gcnes in both transcriptional and  translational leveis betweeTi MFs expomie  and

sham  exposuTe  at  5oopTRms, Since these genes are associate with grvwth stirnulatien of celi  cyslg  we  rnay  conclude

that no  efiect is exe[ted to enfianoement  in ger}eexpression by c) posu;e ef  cu1tured  hu:nan cells to lmear1y pelaTized
ELF-MFS  (60 Hz, SoopD.


