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Site Visit to Naval Medical Research Institute
15 October 1984
Present: M. Marron (NY State), E. Postow (Maval Medical R & D Command),
Jd. Thomas (HaMRI), and A. Libof+ (MNaMRI}
Summary: Thomas and Liboff have discovered a new effect of weak 69 Hz
magnetic fields on the behavior of rats that appears only If the earth’s
static magnetic field is partially shielded. This _stunning demonstration el
that an animal’'s response to an alterpating magnetic fi=ld depends on the
presence of ztatlc magnetic of appropriate intensity 1= consistent with
several other studies reported earlier this year. Their work, when taken
together with earlier studies by other groups, provides strong support for
“the ] iat static magnetic fields, similar in sitrength to the
gart ic field, can dramatically aliesr the response of a living
na ting electromagnetic fislds. -
cmas and Liboff vese a behavioral parzdigm that hacs been
before by Thomas to demonstrate subtlie interactions between
sure and drug =ffects in rats. A rat is sxposed for 0.5 hr to
ly-polarized magnetic field of approximately 1/2 Bauss,
in a planes parallel to the sarth’s surface. Immediately after
the rat is placed in an operant conditioning test btox and his
1ng activity is monitored. The rats are rewarded with a food pellst
n i bar is presssd twice at an interval of 20 s. The rats learn quite
rapidly ito ssparate most of their bar presses by 20 s and thereby minimize
the ' of times they must press the bar to eat.
r example, trained rats are given a small amount of amphetamine
g placed in the test boxes, they lose their ability to judge a 20
zrval and their bar pressing record shows and increased number of
aced presses. Exposure of rats for 30 minutes to 60 Hz magnetic
duces no discernible change in their behavior. However if the
arth’'s magnetic field present in the labeoratory is reduced by about
to 0.27 Gauss),; a 30 min exposure to 40 Hz magnetic fisls causes
to lose their ability to judge 20 s intervals just like they do when
civen amphetamines. Exposure of rats to the reduced static magnetic fields
without the application of 60 Hz alternating fields produces no change in
hehaviar.
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romagnetic fislds only a few specific the
Hz. Blackman reported that the specific
nge in calcium efflux depended quite criti
static magnetic field present at the samp pxposure
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hoff noticed that the frequency and static magnetic
configurations producing a change in efflux were exacily t
cyclotron resonance condition eguation:

atisfying the

w=f{g/m)*B

when the ratio {(g/m) corresponded to either Na* or E*. In this esquation w is
angular frequency, B is the magnetic field strength, g is chargs, and m is
mass, The cyclotron resonance frequency is the fregquency a charged particle

in fres spacs will loop about a circular orbit when a ma ; retic field is
applied perpendicular to its velocity; the force causing the particle to
execute this orbit is somstimes referred to as the Lorentz force.
Libpff reasoned that 14 this relationship holds for Blackman's
ts i* might zlsc hold for the behavigcral experiment he and Thomas
omputed the magnetic field strength necessary to
nce condition for either K* or Na* but found that he
znt range on his current apparatus to reduce the
He did howsver have enough ocomph fo reducs the sarth’s
Hz resonance conditicon for Li* ions. The results
ntal paragraph sbove weres obtained with this condition.

olegical csignificance of the tion

t thiz point It is diffic 1

the Lorentz force could pla s2 of
ze of the force. For example, for Li*
&0 it of radius | micron, the
oye ders of magnitude smaller 3 nother way, in
art rgy on the order kT to a Li* at 50 Hr it would have
on on a circlie almost one metsr in diameter. 0OF course small
ting lots of particles (Avogadro’s number, say) can certainly
oscopic effects. Electrolytic cenduction is an example.
clear iz that the cyclotron rescnance eauation is satisfied in
several of Blackman's Ca*? effluy experiments and one of Thomas'.
eem to be more than coincidence. How much more remains to be
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