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Transliteraéion

Kh, kh
Ts, ©s
Ch, eh
Sh, sh
sheh, shech

"

Ly

'
E, e

Yy oy
Ya, ya

%*ye initlally, after vowels, and after u, b; e elsewhere.
When written as € in Russlan, transliterate as yé or €.
The use of diacritical marks 1s preferred, but such marks
may be omitted when expedlency dictates.

GREEK ALPHABET
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RUSSIAN AND ENGLISH TRIGONOMETRIC FUNCTIONS

Russian English
sin sin
cos cos

tg tan
ctg cot

g oy b SeC

cc > sc

sh sinh
ch cosh
) tanh
(oirdal coth
sch sech
egah ¢csch
arc sin sin™1
arc cos cos™L
arc tg tan™t
arc ctg cot™1
arc sec gec—L
arc cosec esc™t
arc sh sinh~1
arc ch cosh™
arc th tanh™1
arc cth coth™t
arc sch sech™t
arc c¢sch esch™t
rot curl
1lg log
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MICROPTCHE HEADFR ERR77134201

Page 76.

Articles T-VIIT.

LIFE AND MAGNETTIC FTELD.

Tere as
Sens2 organs. <Them many that are different. These are "windows"

into world. Tnto world external and internal. Through them enters the

information absut that which occurs around us, through the;?tgg:igitl
the information about the—fact that

whe

go the infinits -ommands, [vork superintendent of organism. Sense

organs distinquish color and odors, hear sounds and maintain

curs around us, across thenm

equilibrium, perceive pain and heat .... Man is armed by mani«these

"windows" into world. Without them is unthinkable the 1ife.

Barth. Giant magnet. Everything is conceived, is developed and
+heee exists in its stationary field. t does|act;ia on

1iquid? Ts fherelspncial "window"™ into the invisible world of

maqnetism? Hherézit, alvays whetirer is opened, and ca%’ so it ﬂz-only

B S W T T
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at the early stajes of the development of organism? 2r ganerally this
L/

"windowg" long¥already ? And vas slammed shut it in som2 stage of

avolution, aftar transmitting as relay race entire necessary

information to the mechanism of heredity?

The problem >f the interaction of living organism with
magnetostat ;/fi=ld is not new. Alread¥\/many centuries are—tried
people /to p;nékrate iZ?this mystery of nature. Was hera avervthing -
an? direct fe+paight charlatanism and distant secret medizine of

healing, were unique experiments, were fallacies and errors.

Pach ¢im2 it was obtained so that the touch of science to this

agitating oroblem, yielding incidental and often even vary important
results, (almost nothing];av;]for its own solution. As traces from the

next impure experiments were established contradictory facts,

Adouhtful pnroofs.

Graiually *¢h2 prohlem of piomagnetism, not having 10522'1*5
scientific sharpnass, ouhtful reputation. But the development
of the new methods of hiological studies led to reactivation, it

wonld seem, the forever left attempts to find key/ urensh-to this
riddle.

Bn* when in the facts, extracted by numerous studies, the effect

xt e M
;
i

e
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nf stationary majnetic field on vital processes did obtain, i@ seem

#. experimental confirmation, before science in entira Sra diqd

become evan more 1ifficult problem. Hovw nevertheless magnetic field

it does influence livina cell, the organism?

Recently ver2 rovpal&ﬁﬁ&ec&eé special magnetic properties of

nucleic acids - the compounds, playing *+he exceptional role in the
transmission of hareditary signs and in metabolism. If it is
confirmed that the open phenomenon is not bonded with for2ign matter

of ferromagnetic substances, then will appear hope to explain the

retionseffoct of magretic field on thoi;:géﬁ/intimagEZital processes.
Q- s
Who it knovws, e, several years the people even

will learn with the

id of magnetic field to raise crops, to control

heredity, *+5 emory ! But thus far problem "life and magnetic

¢
field" is not solved. Tt will require even more considerable

offnrﬁﬁgoseos. And a#@@i this it is worth working.

®an always lives in the magnetic field of earth. Anl we must to
end SAead-study its effect. This requires the progress of
*achno1nqy53£8$$§322§::.::e creation of powverful maqgnetic fields.
This must be explained before people will leave to distant

worlds. There they can e colossal magnetic fields and

virtnally faldAbstalicomplete absence of then.
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Th=2 probhlem 5f biomagnetism awaits its solution !
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CONVINCF THEMSFLVES.

0f the fact that the fishe& receive magnetic fiel%f can be
convinced each., For thizAis sufficient to have the glass aquarium
(without metallic fimredges), the horseshoe or any othar powerful
maanet ani ... vary much patience. Are most better conducteqd
experiments on aold cruc1an['it is possible to take bhoth usual our
crucian and carp. During first days in the new aquarium g#® fish
@gzﬁiﬂzleaf. Then heéinq to eat the food, when hereabout there is no

one, and finally is *taken feed almost from hands. Arrived time of

starting of experiment.

AN YR 1R
I. In one of thé angles of aquarium, 4et—us lower th2 attached

on filamen* bead, best of all red color.
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Pish *ak*-s 1+ for
/seetes of liv . and fish, after leaving bead, i swallows it.

TN
The next portion of food fish again obtains only after pulling €er

bead. And so each time. Do not forget, after finishing experiment, to
ex*ract* bead from aqunarium ! Th-several days, hardly after
catzhing sight of bead, fish will continously pull by it, requiring

reward. Tt learned "t+o earn" itself food.

(
1. Wfrqr;!:\of aquarium we paste ovpr”gépaque paper.
M vater bead, is simultaneously brought magnat in the

manner that &hés is shown in the figure. We ﬁgszt'&t%e magnet

LS
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2
74

carefully in order that the fis‘Sﬁot_oj-ées seeg\and vould\tggjj:ﬁﬁx

-

(rustle. From this point on, the fish obtains feed only in such a
case, when i* pulls by bead durin% the actionzeffect of magnet. Food

is eaten - magnet is removed. 2-3 minutes newly s2t up magnet

we hold it not 1l2ss than 30 seconds. If for this time fish does not
focus attantion on bead, magnet again is removed for 2-3 minutes.
Nnuring one experiment the magnet is substituted 10-20 times.
Remember: ¢+o conluct the experiments is necessary reqularly once
during day, in the strictly establishedd-mstadded hours. Do R%%ig:ik
-ﬁ;;;:&;it, if initially fish is pulfgbead,-éiész?in the presence of
magnet and in®e its aQsonco. one-twvwo :e (rof "traininq;&qfaq"- and

fish will beqgin "to PBask" head only under the effect of

maanet. Target/pnrpose is reached: is manufactured conditioned reflex

to magnetic fieli.

W o
at-other fishas reflex

ST TS Ty - g

W

s Sk R i
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to the weeldrslight: ©n table lamp or flashlight, and to then

"removeAtake" by lt,, acting magnet.

1) Pish became accustomed to/Q;E;tﬁi-bead only with the

eonneetod»1ang( ){iQJVh_LA[ O/ .

N
2) We substitute magnet and after 5-10 secondE‘T;q{éEfKVc“"

var*&?]inhn{

3) After 30 seconds is extinguished the wordds/light and we
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remove majynat, Tf fish pulls bead, feed to it is not placed.

4) L2t us ‘éé; this several times and see, that the fish}ynder

/’-W
the effect of wortdslight and magnet ceases to not® bead, bet even if

-

it s it, then only after long "meditations".

In this expariment the actipwyeffect of magnet on fishc, is

exhibited still brighter, than in the first.

’_.

", W TG R TR T AR T R T N i TR ,. : Bk
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Magnetic field, strange irritant,.

53% the candidate of biological sciences Yu. A. Kholodov.

With the weak tusfimy/runs away. But the cut ont from hody

rahbi+ muscle, although living, will not stir even with thunders«we-

&£ <

shock. &n vha/t‘:\or/natter? Ansver;‘t‘es&;ﬁse X5 - by itself: it
does not hear. 0On muscle the sound acts not directly, but only in
passing by on the shainas/network: eg@rfear i-s-::he nervous system. It is
clear that to stuly the aetionseffect of sound or any similar

irritant (as speak—the scientistg necessary on this animal, for
A8

his <hain/network is preserved. Entirely is placed in another

way with the electric curren*: here it is possible to take and
separate orqanﬂ/ﬁu&-@ﬁs, muscles. Indeed nervous system itself puts
muscle into action with the aid of electric current.

o !

Much—thet i§(In common of electricity with magnetic field. These
are close physical phenomena. Regularly it to assume that A their
act¥eonreffect on s5rganism is similar., 3003. Was placed experiment

after exparime2at, but even powerful magnet did not cause an
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abbroviatisn/contraction in the isolated/tmsulated muscle, although

it clearly "shuddered" from weak electric current. NDiq come up the

question: does inflwemt® generally magnet /6rganism? - ’/4?: acts

in a some othesr man?fr, rather than electric current? The explanation
5 J,

nf this yﬁ:;:stuiledp;he covorkers of the department of nhysiology of

higher nervous activity MGU [

- Moscow State University) under

professor . G. Voronin's

The way of investigation it indicated to us I. P. Pavlov's

teaching >f conditioned reflexes.

Por our experiments we selected fishes. Why? We were based on
the opinion of sone scientists, considering that Ske fishes and

birds, being startqgg distant journeys, findhp':g/ on the

magnetic field of earth. That means they must receive the

aetionyeffect of magnet.

If we through the aquarium pass light current, than motionlessly
the fish confronting will shudder, will swim several circles and
again vill be qui2ted. Neither wesdd»light nor sound nor magnet by
themselves cause similar motions of fish. For the

.consuaptionsprodustien/generation of conditioned reflexes ve
to accompany each of thesq_irritants vith electric shock. For

~ example, each tim2 1ight, they transmittei
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simultaneously elactric current. - .5-10 such combinations the

A w yrr IR (S
va

fish Legan to aova, S light, no longer waiting

until, when ik—hf;;/?fﬁfin The same occurred with sound signals.

But with magnet nothing was obtained. 20 times simultaneously
30

with electric shock they brought magnet to the agquarjnm ... & ... g¥

A
40 times .... We already almost despaired to : conditioned
, /“«»O/)
reflex, but finally after 50 combinations Q! fish . t#‘*’&!e + hay
began *o move under the effect one magnet alone. FPishes

receive magnetic field. . But why they éﬁ:r—late & react to it?
Tsually raflex mdde/poorly is developed, when irrifan{;;i¢har too

pover€ul or too weak. Our magnetic field (equal to 100 oersteds)

approximately 150 times exceeded the magnetic field of earth

fay- it too powa2rful? They hegan # to decrpast;‘, hut«“é&é

hetter, but 4&5£’10 nersteds reflex entirely disappearad. Then they
to increase field to 10 *housand oetsteé? but also this

did no?& It remained to conclude that magnet in comparison with
wvord®/1igh* or s>und is weak irritant,

This in the same way as squeak even thousand remains
weak in comparisyn with the voice of one person. Probably precisely
due *o tha weakness of magnet so difficult to zeveal/datect its

aerdonyeffect on animals.

nsual{f;—aak irritant not only reflexes are developed with
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1ifficulty, hut also Lifself’/qf\ has 1litt effoct on”%, already
- earlier reflexes. They ovgéigzzz; tofghgcf’igahet in

*his planAayeunt and wae obtained strange picture.

- -
In aquariiﬂ‘hﬁ#ﬂ»—:& with conditioned reflex to bo.ll.//ie
Lﬂ/\&

inclnde sound, and it begins to move. P.ver_vthigg is normal. But thes

together with bell is brought maqnet.gsm/vish remiins calnm,

as {ani’ﬁzi hear familiar sounds. We to replace magnet with

(1§ R ) -

| sworldylight, but we do not obtain this W%effe&t.@
A‘gfa magnet provas to be here more powerful than the werldylight.

| Generally condugt_s._,itl itself as the strange irritant: on one hand,

, veak, but on the o>ther hand - strong.

| The aven mor2 unexpected results gave eyperiments on quppies. In

them in no way it was impossible to conditioned reflex to

| maanet. At the same time the conditioned reflexes, which were

‘[ FUret with the aid of other irritants, magnetic ﬁ":ﬁw
\

|

distinctly /ﬁ{i in fishew. This was more than strang2¥p. UOntil

N o
now, the researchars were confident that if the irritant is'skceived

by animal, then to it compulsory it is possible to obtain conditioned

reflex. But her> meteteony/effect is present, but there is no reflex.

| Tn order to 23xplain all these strangenesses, it was necessary to

' explain t magnet is received by animal.
H
B
i
. ", — s Rg— TR RSN o o '“nl x :
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Tnitially t> us it seemed that to find answer frespemrse to this
question is easy. Cgmpletely accidentally—Et;féveaLvéoteetﬁﬂ that if
we in fishes magnetic reflex, then already t» the

worx3/1ight of raflex to develop not pecessary: it appears itself.

A

And, on the other hand, if we

reflex, manneffcgapppats as by itself.

this close relationship with magnetic.

the conditional photic
did not detect

AT
, tha conclusion

Sgnic refle

that the magnetic field is received just as woritd#light, network

ayp’.

On this they wrote amd in scientific publication. With the
actroms/effect of magnet some people they perceived w2ak glow. Magnet
"# d4id not souni", "did not issue odor", but "glowed™ ! Rverything
spoke for the fact that if there is not the eye, the perception of

maanetic field must be destroyed. How was our surprise and the

disappointment, when eyeless fishes began E% react to gagnet not

vorse fhanA‘iqhteﬂi! That means retina here{ with B

Mechanizally continning ¢to give the usual set of conditional

irritants, we suddenly saw, that our blind fishes react t>

wosdd71ight ! Trus, westds1ight theyZgeceived more badly than
35

-~ A
sighted, bn:¥53|pletely ¥ &5 distinct. And, most importantly, in
them still brightar wvas reveafi‘u&.&e&p&uﬂ resemblancs in %
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w}‘t and magnet. But now it is already difficult to say,
fMagnet "glows" or wmElapAl ight "is magnetized".

Thus, our strange irritant is "j abe-é"-ﬁed—witself in4the

comrades"™ 1ight. If they the—rpally/actually _<Ut*—
"non 2 Friends"/g;j one always accompani2s another,

then this facilitates search.

L2t us compare conditioned reflexes with small filaments, then
the hrain, where are closed reflexes, @, will be the assembly, which

birnds all filaments. Thus we began to M different sections of
¢the brain of fish and each time éfu\ ', vere preserved ouyp small .
filaments - majgnetic reflexes. the renava1,~‘d't.'t-@urn1'n=r ofm
did no*t 4astroy taem. When was cut the «)Mbrain, a littie_ / /
changed lt_tl_glonly}phot c reflex: it became the same as 1&4&%
fish. Thoy m;he cerebellul’disappeared sonic reflex,

d’ . M«)’V\
injured iwtemt—'brain - disappeared photic and magnetic

reflexes,

To *he physi>logists it is known that the frog, if we place tde
-
crystalline particle of salt on its Mﬁn. é%gq
from the 1ilut2 sslution of sulfuric ai?d not lg:;-tapidly. as it

this without salt, The sanme

n of reaction ve observed,

vhen they acted 5n the ain of frog by magnet or

e —— - g B T T
S g e

R
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world/ligh*t. That means magnetic field realdyrsactually is received by

intermediate braia. Its removal fdistamee in fishes 1led to the
disappearance of peflex to magnet, in tha same way as the destruction
of hear% the perception of sound.

Oour irritant not only strangely acts, but also strangely ,ﬂ? is
received. For it, it proves *to be, met not necessary special sense
organ. T+ without difficulty penetrates everywhere, hut it acts only

on . section of brain. If we accept this noint of view,

/

*hen it is possihle to explain some strangenesses in the action of

maanet.

Thus, with whatever irritant we dealt, excitation from it
compulsorily traverses the intermediate brain. Magnetic field

seeminaly occupied here path at junctionfesméd railway station and it

detains the motion of other train-excitations. This is why maagnet

exerts strong braking metiowreffect !

As weak irritant magnetic field cannotwgu into other

divisions of the nerve system and theteforel{ does not cause
reactions. But if we %, if w ‘pﬁy it together with the

powerful irritant, VWMhen to magnet it is possible to

conditioned reflex.

el Al S ARPARA R o in it
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L2t us raturar to our experiments. In fishes the reflexes are
closed in intermediiate brain. That means to the excitation, caused by
magnet, it is her2 necessary toLnly a littlﬂ%‘/& and fill occur
the formation of conditioned reflex. Tn birds the conditioned
reflexes are closad nyoré:brain. $ magnet there it is difficul* to

select, and therefore ta it it is not possible to

condi tiored reflex in birds. It is possible that/fea man the magnet

acts entirely Aifferently.

Pinally, res2mblance to wosddr/light also can be explained by the
diract assienseffact of magnet on intermediate byain. Specifically,

this division of brain closely related

(&1
sg\k
CE!I

,gf@’%\)v

MA!’NMT n CEBET

Key: (1) . WeeddAight. (2). Sound. (3). Magnet and wesds~] ight.

The eyes, actually, are fheﬁ?tt;:;::f‘:} intermediate brain. So that

the axcitation, caused by stationary magnetic field, most can

be guided along the videst path - visual tract.

-ﬁ*ﬁ\\';‘l‘i“ Pt
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We finish conversation about strange irritant with a feeling of
dissatisfaction, as if ﬁggg—read only several leaflets of the middle

of the mos+ inter2asting narrative. Indeed remains still much unknown.

How magnet ic field in intermediate brain is converted into the nerve

excitation? agnefr58:;7acf on people? As to in practice utilize
already known properties of magnet? Ansvemﬁéoepo&ses to these and
many other agnastisns can he obtained only as a result of the work of
the researchers of the different specialties, which ‘ i€d by their

—targetspurpose o exolaining ca-.uaiégiienfconnections bet ween the

maanetostatic field and +he life.

(3 \:\\

o
=\ B
L

C
O
o

N g,
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E u‘(owrj? n E/M&th‘

Professor of Leninarad university.

L. L. Vvasi I?Gv.

The zretieon/2ffect of magnet, ie more precisgérna;netic fieiE::;;
diffarent organisas (biomagnetism), on the brain and the psychic
phenomena (psychomagnetism) to the questions, which

:;?'%;f first are 64212;3535f5;—the attention of the scientists,
4{«+‘?ﬂvy-are discarded into the gefuse box of pseudo-scientific

searching, then ajai ug,fade), concentrated by new observations,

and again they €ars .... Is noted at present the new

1ift of *he inter2st in bio- and psychomagnetism, caused by fresh
experimantal data in works (A. Blyumenfel®'d) on the magnet ic
properties of the dipole molecules of nucleic acids, which play this

large role in tha life of cells, including cerebric.

Serious obsarvations on psychomgnetism were for the first time

made by famopns Pgench neuropathologist Charcot and Pimetete his
1381)A»
SUCCcesSsors ?Pte in the eightieth yearsof past-century. In essence

they consisted in the following: in the hypnotized hysterical patient

P - - T ‘,Mi e >
o caiclbeis . .
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with verhal sugga2stion was caused any visual, auditory or olfactory
halluncination. Patient told to physician, that‘%%Lqus od(éé& hand
bhutterfly, &% hears, for example, musig or perceives i? snelléﬁ?/
roses. Yf at this moment €:122§—4éﬁ::¥§hey brought at a distance of
several cantimetars powerful horseshoe magnet, then the suagested 4
- A
hallucination weakened, disappeared entirely. The maqnet y/ -
hallucination was renewed. tpis remarkable phenomenon Was observed by
no means in all patients anéglhe ma jority of subsequent rasearchers
it was not confirmed. At the beginning of our century it was

foragotten.
4
o
In 1919 I uniertook the check of the experiﬁz:; of L= Binety
and Fere and, fnﬂzg} surorise, on hypnotic performance with

one soundshealthy festéﬁ’with fa+il7totatrcomplete cnrtainty‘jg

observed —i¥) picture. Soon, it was possible to find an additional
five persons, who experienc 1 in hypnotic state the same
effect.

I had the vary powerful wavelike magnet, which held 6:: loaén;n
one and one-half kilogram. Applying it, T it could complementee the
data of the Prench authors by one additional unexpected observation.
The place of the presentation of magnet to the head of tas value

did not have, i.2., this could be occiput.’gfzgﬁpéél front ; but

substartially in srder that the plane of the symmetry of head would

7

R

Zy
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pass between pol2s of magnet. TIn flen(tostnd laqnﬂgt would disturb

the suqgested hallucinations, when its North Pole was loc at_
the lof+ side of head, z:ﬂ sonth pole - against right, and only in

one - in the revarse position of poles.

PDuring July 1920 took place the first Petrograd physiological
A
conversation - the university small circle, from which subsequently
vas formedi the All-Union society of #&e physiologists. During this

I offared to come forvard with the report fcosmsunication

"ahout the effect of magnet on somnambulistic hallucinatiosons" (theses
of reoort are priated in IY]I volume of the "Russian physiological
fournal” for the year 1921) . Report caused the lively

exchange Aastabolisms of opinions. some would deny any astéen/effect of
magnet igilfa?in; that the hypnotizer can by careless questions
dir;ﬁg%%:;::A to that, what it itself from it expects (rsasonable
objection, which was made even in times of Charcot's experience).

N+hers advanced the reflector hypothesis of the aesieonsaffect of

maanet, $y wﬂ?ﬁﬁi:dhernd to indégkitime Fere: directly on brain

magnetic field doess not act, at best it can be the weak irritant of

skin receptors anil receptors of the hair, which send the
noREItusii-apulae/pulses of excitation @mto cerebrum. To this
professor A. A. Likhachev added the followving concept. Perhaps, the
electrostatically charged hairs of skin and head are attracted by one

magnet pole and repulsed by others, but this is considered by
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hypnotist hecause of the frequently observed in hypnosis increase in

the sensitivity.

Only *wo be2n present (one of them was professor 5. P. Zelenyy)
recognized possible the direct effect of magnetic field on cerebric

neurons and th2 elapsing in them neuro-mental processes, after

recalling in this case, which magnetic field penetrates through bones

and soft tissues inside skull.

é%g;as; the hypothesis of the aiming af:::::fzzi?t of the verbhal

S 3
s of objection;?kzgr\

suggestions of hypnotizer T could advance a:
/;(qnet praduced
gl
’result%.

sometimes thos who 4did not know, (one should expect,
o , E::ﬁ 2iK : expec
Maanet could be covered % so that experimentar would not

know the arrangemant of poles, and all the same magnet A2-would act

those which were hypnotized the experipents_

in one position of poles and 4 would not act with other. Finally,
approach /approxisation to the head of any metallic or woolen
ob1ec€z;usslzxs, vhich do no* possess magnetic properties, to the

sugqgested halucination of effect did not exert.’/ True, after the
multiple repetitions of these control experiments alternately
"magnetic"® nonmagnetic ob1ec€z;nb4acxs_qradually acquirel the ability
to influence hallucina*ion. Apparently, this occurred as a result of
the formation of conditional reflexes on the basis of the

unconditional actienseffect of magnetic field on the cerebral cortex
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of brain.

Subsaquently for me it was possible to demonstrate these
nhoponona to academician V. M. Bekhterev and the specially assigned
by 3 bsard. In ysung years academician Bekhterev worked in Parisian
clinics® aspects of Charcot and for life preserved interest in the
rc+iom/effect of nagnet on the hysterical patients. Board confirmed
the results of several experiments. one of them attests tpo the fact
*hat with shallov hypnosis and weak because of this manifastation of
the suggested hallucinations the magnetic field does not
atvrewawrt™/veaken, but, on the contrary, # amplifies the suggested

hallucinations.

All these observations led to assumption about th2 fact that
magnetic fiel{fZapabfg of amplifying the carotid inhibition of crust
neurons. It, of course, needed reinforcenent by experiments on
animals., At first selec*ioﬁdgzzzt‘:*;to s. By the means of simple
attachment anima pulled up thewsedrves ' rear extremities, and

they hang downwarl by head. This put them for some time (sufficiently

constant for each of them)’ te motionless hypnotic stat

stopvatch was determined its dAuration, and from f‘experi-ents

vas derivo4énao4c§e4—average value. To frog w brought the sanme
magnet, which servez,\us in tests on thoﬁﬁé’vere hypnotized.

peiple, With the indefinite arrangement of magnet poles only a little
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4¥ increased the average duration »M%m
i sYaq . ToO va
¢ * serv s te PN e
efimt : e > s y t ncr

_Ayerage-d4earation >f hypnotic state (2.733 minutes against 2.085

minutes, i. »., by approximately 33 percent). The difference was more
expressed (3.1136 minute _ag inst 2.045 minutes - 53 parcent) in 11
°xmrinents& ‘ég:’;é»position of poles - themes very, in
vhich in experimants on people-hypnotists we observed the state of

the depression of carotid braking.

Later gﬂla institute of brain” I placed experiments together
with practicing students on the effect of the same horseshoe maqnet
on generated in *hem motor conditional reflexes of hand; as

unconditional irritant served the electric current, startged into the
“

fingers of the same hand. Tn 12 expetimepts. carried out ¢te four
fpstjy fuffhern:re predominated HEMQ of magnet. In
sharper form this braking effect of magnetic fjeld on the conditional
reflexes >f fishes and pigeons vas establishﬁAs«rl-lcd by Yu. A.
Kholodov in 1958. In the first place, the braking aatieanseffect of

magnetostatic field reminds the suppressing effect of the positive

pole of direct gf electric current - the anode. The sharply

stimulating actisnr of electric field, on the other h |“ld, is similar

to the ae=rion/effect of classical irritant - cathode.k This(not thet
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means however that the magnet cannot exert the stimulating

AT~
aobianyeffect., Was expressed the opinion that tké1ds¥¥4e%9|aqnn?, and

2

A/
variabla magnetic fiold.jiins in the nerve tissue the electric

currents of supert hreshold force. Por example, long alresady it is

s in ) 1V iy o

igéna*inq nagne§;Cffie1d of e force the cauégﬁ
>ITaboration with Ye. T. Gal'vas, Ya. I.

Perikhanfyantsam and q@ P. Y. Terentzfg?/flian actions of the

institute of the brain of the name Bekhtarev, Iézz'xvrrr,¢19u1-19us)
(4

by powerful horsashoe magnet it was possible to cause |

phosphenes in woman, who preliminarily accepted the dose of "pi}ote"

(mexican cactus, containing mescaline and other alkaloids). This
preparation caus>s unusually the powerful and prolonged excitation of

visual reqgion of cerebric,cortex. When are screwed up ayes, in the

U Q ; -
field of view ear and kalqidoscopically change eagch
ot her extremely briqht and coloring visuiiﬁ::gggjyof sur toste;fdfgi}*

AL
JQ:FBeinq located in dark room, the rapid adjustment of magnet

Aowvnvard at a distance several centimeters from postcranial region

each time caused the appearance of th52322:1§;7phosphene in the form

L o
of "trace fronm star" (according to its expression).

Lit*le understandable, but very fis|significant anot her

nhenomenon, vhich was being observed by us in the same experiments:
vhen the magnet, approximated to the occiput of tested turned

@ 180 Aajraes, tien this many times it caused in a row the same
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rotation of spontanenus visual mode.

Tt is necessary to assume that further research on

psychomaqgnetism promises the solution of many mysteries >f the work

of brain.

wpspaciall sttid s exterior fimerthin matallic bdana,

as if digiﬁfghv- covered
- this is w:said Lemansel, -‘hA. has migraine.

YA '
Rhe—#T. Lemansel' wepe greeted wirth e rrpwful ,vojce and

probably after noting; astonished Y looked she

PR SR o .memuwu.mm“ "

)
e . op— v
-3 b il o
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said with the smile:

ONor-T A
- 10 not thiank, young person that these are the serona: this

simply magnetic band from headache",

(Anatole Pran:e)ts "ng qu").

=
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b
Parmsapr—nabod. toe medical institute.

DEPARTMENT OF NORMAL PHYSTOLOGY.

Here under professor M. R. Mogendovich's » the jroup of the

researchers conducted extensive work on research on the aadionseffect

of magnetic fi2l1 on vital processes.

On *he fesnlts achieved by them, about conclusions and
o

.ﬁﬁtklafxggafﬁﬁeak; the scientific worker of laboratory tha2 candidate
| J

nf the medical s~iences R, G. Skachedub.

) y
. u‘:-“h//

s, conclusions ....

Magnatic fisld is one of the real factors of environment, and
and—.
its offect on living orqanislganndonhtedly necessary to consider in

biology and medicine.

el pal et
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Permanent magnet influences the properties of the blood.

In magnetic field the blood is coagulated more slowly.

field become more active. Thus, are” erties

Tt was, for the first time shown, that the leukocytes - the white
3,.
blood tt%igéﬁ:;fﬁs, protecting organism from migrobes, in magnetic
e > r

of organism.

Ts th2a "phenomenon of Mogendovich” - the
retariing/dec "//de¥&1»of the precipitation of erythrocytes
(red brown ) in magnetic field. Bhe professor Mogendovich

considers that this is the result of the action of external magnetic

field on *the electric and magnetic properties of erythrocytes.

Erythrocytes begin to move in a circle, and i@ possiblgb snd t»

rotate around axes.

Permanent magnet changes the permeability of animal cells and
tissues. Investiqationglzi:;}Eonducted on the isolatedAinsuiated

living muscles of frog. It turned out that the weight of muscle,

24
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vhich was wedmq located ?n special physiglogical solution, is
increased more, if it s‘gy;xposedﬂzﬁq%?:nagnet. The same results were
reached hy another mathod - the lifetime staining of skelatal
muscles. Muscle, which is located in magnetic field, absorbed more

color#mpaint; than others.

The action of maagnet decreases the necessity of orjanism for

oxyaen, lawerinz the common/ganeratrtotal level of gas exchange. This

was establis in the series of tests on vwhite mice, which
in ¢the special glass chamber (glass permeated for a magnetic field)

rlaced between the poles of constant electromagnet.

= o
I* is obvious,(magnetic field suppresses the nervous system. By
3 " .
this LL_4SZ§LssihLe~&o explain that the aetion/effect of maagnet

decreased the pain of wounded. (This treatment was applied in -the

Derl’ 4 ng Great patriotic war).

0f the existance of the phenomena of biomagnetism it is possible

to convince any. It suffices to place the head of man between the

poles of the ele-tromagnet even of the small force: the switching on
and &hﬂQﬁiﬁ%Cnncct&on of electromagnet is accompanied by the

perception of flashing ("magnetic phosphene®) . Some in
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fairresial/conplate darkness see the brightness of the 2la2ctromagnet

itself, vhich disaprears with the disconmnection of current.

(/&LM—«
Are such data, that characterize in essence the problem of

Is made not so much, but also not so ¢t—is

hiomagnetism at present.
.é@;ftzgif we cansider that méstsfog, which surrounded until recently

these questions.

o N g 2




i

! m"“*..*\-'- .

DNC = 77134201 PAGE W

WITL BF REOUIRED BY THE FPUTURF ASTRONAUTS MAGNETIC COMPASS?

Although the astronaut, notes the American scholar McCracken

rnassachusot*s¢§§;hnoloq_ﬁﬂl/I;s¢itut§h, 4 will not need the

information about magnetic fields for space navigation, they can be
used for the purpose of the protection of man from the intense, ,

/4
lethal emissiemiradiation, which from time to time is" d by

+he Sun.

ﬂj\;—aﬂé p
Magnetic lines of force hav 1

the radiated by the Sun cosmic rays. Electrically charqed’ particréf

for the propagation of

on spirals. But to intersect them them is very difficult.

Thus, magnetic lines of force served as i;7éz§:;:%§éibarticle
motion, emitted by the Sun. Therefore they have??gﬁggf:alue for the

understandiing 5f the nature of cosmic rays and bonded with them

can freely move along magnetic lines of force, rotatiny around them
(=

phenomena, observed in the Barth, and also for the flijht safety of

the fu*urs astronauts.

v ————Ta -

IR R A
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If astronaut is have the contemporary eap/chart of the magnetic

fields of interplanetary space, then he will be able to avoid the

: /ev
incidencempingeaent into magnetic fiell, maneuvering vty& ship and

passing the zon2s, where lines of force are connected with the Sun.
WAL
Then, even if g:>u111 occur sudden outbreak on the sun with the

ejec*ion of 12thal particles, spacecraft will be shielded from their

action.

e . e e

e —

8 L8
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?50 Thousand Gauss.

In the special laboratory of the higk~: technical school of
Massachus2tts (USA)(will be constructed *he magnet with the strength

of field in 250 thousand Gausséwm®. Along with purely physical
investigations on giant magnet it is/ﬁZEgkéa t&/study the effect of

maanet ic field on human organism.

(Atompraxis, 10/11 1960).

r— . —————
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MAGNETIC PTILLS.

The ancisnt ohysicians used magnet not only for an extrinsic

;%%ié%ﬁf$u* also they gave te'i?ii;;tients inside. The Egyptians, for
example, looked at magnet as at the,gﬂziiﬁ:Z:f'-ith the aid of which
But were such, who asserted

it is possible to achieve immortality.

+that +he magnet is a poison, and antipoison from it - garlic juice.

The thaorstizian of antique medicine Galenus considered

magnet ically stable substance. Wise hvifsennq‘f;ated by the magnet «%

hypochondriacs. Paratsel's prepared from it magnetic manna, and

Agricola - salt, oil and essence.

Thus one of the methods of the "treatment® of Paratsal's: "i%
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«
;::e[ the magnet, died ocher, and tt=*s~buﬁ§$€ in the earthrgground;
on it are poured the seeds, inoculated with taatvz%CL- AANra_

S7° s/1isease, patient. Por the acceleration of
increase it is nacessary to pour on them by that water, by which the

patient washes herself. As soon as these seeds wi&dl qgrow patient Qﬁ

gets bhetter",
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Page

Rostov-on-Don.

Institute of roentgenology, radiology and oncology.

M. A. Ukolova and G. G. Khimich:

PERMANENT MAGNET AFPECTS INCREASE IN SARCOMA

in the experimental division of our institute are carried out

tvo series of obsarvations of the acsdem7effect of permanent magnets

on the sarcoma of vwhite rats. Magnets are applied assortel
composition and d4ifferent force. In the fir of’expetilents ve
take the magnetized rings of steel wire, which are fastened around

neoplasm. To control rats fasten the same annuli, but not magnetized.
In 60o/0 of animals with neoplasms from 1 to 1.5 cm. in diameter,

subjected to the affect of magnet, will occur resorption of sarcoma.

. . — - - - 3 i e




DOC = 77134202 PAGE 3{

The neoplasms of larger size/dimension are not decreased. Not in one

| iy
of the control rats E{ resorption i+—¢= observed.

In the second series of experiments are applied the magnets from
*he allov &f ANKD-4 with inductionfﬁ100 gauss. In a number of cases

occurs th2 rasorption of the much larger neoplasms: to 6 x 3 cn.

It is p??Siblg to assume that the physical effects of this type
are ~with those discovered in 1958 by professor L. A.
B[ibnﬁnfatzglbv the properties of the magnetic polarization of the

nucleoproteins of living cells.
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PROTECTINON FROM LETHAL RADIATION DOSPS.

The American researchers M. P. Barnotti and D. M. Barnotti
> that if we hold mice for several weeks in the field of

pover ful permanent magnet, then in them it is obseryved leukocytosis -
-
Ltq;nogzgfézk—a quantity of white blood cells in the E;ooi A maximum

increase in the quantity of leukocytes (to 30-600/0) is ns>ted during

of the first two weeks after removal of animals from magnetic field.

Thesa data will allovw the scientists to construct the following
vorking hypothesis. If we treat by fhe magnet of mice in which under
the asttonyeffact of the ionizing radiation are disturbed the
hemopoietic fungtions of bone marrow, then little it is Aaveloped

wvhite blood ' Was made a series of the experiments, wvhich

to a determined deqree will justify the prognosi of ths scientists.
Mice wi® subjactel ¢+5 preliminary action fields of permanent magnet
more easily the radiation doses, lethal for animals under

normal conditions.
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IS FEFASIBLFE NEW METHOD OF DIAGNOSIS OF CANCER.

’

A

In the Fnglish scientific journal "Nature" M&k¥~appearj;hn

re port /soasunieatton, that the Amprican scientists P. Senftl and A.
Thorpe, nossibly,‘é%ffj;ﬁfii%f%£§:v method of the diagnosis of
cancer. They cum experiments with the cancerous tissue of the liver

of rats and they—wsl establiéﬁ/that the magnetic properties of sick

tissue and tissue soumdrhealthy were not identical.

1f, they no*g)that further experiments will show that the same
differenc2 is characteristic for other fori?;pee§es of cancerous
diseases, then "the measurement of magnetic properties &€ will be

rossible to apply for the purpose of diagnosis".
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Put nlants? Are gubjoctad/thoy to the aetionseffect of magnetic

field?
MAGNETOTROPYSH,
p 7~
/‘L&'~’ ¢§( :
Who s not play childhood magnet, forcing "to dance"
nails and nn*allijt?ar]! But for sure you not tryimg to

atfractw-b‘r—ére magnet ... plan®’ But this almost is possible.
Recently coming from family of roots is completely clearly dArawn to
+he side of s> p;us. . This surprising phenomenon will
miscofx&éandidatn of hiological sciences A. V. Krylov. He
vt cal¥nase it magnetotropism.

Por the last Atatser several years under his lanaqempnt/{nt:he

M-
institute of the physiology of tﬁzplan::ﬁ K. A. Ti-iryazpvavstg

the Arade% of Sciences of USSR condu curious works on research

on the effect of nagnetostatic field on the vital activity of plants.
Mtimel 'haCVW:betilents of scientist. Many ideas wiEld
rauiﬂthose which were not accomplished, the most intersstipng

‘dzb(’ / ﬂ-d\,o
hypotheses - not proofed. Novw investigatio s/\continue’ oworkers

and the comrades, expecting to find to this means much new and

valuable,

T s S
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What is lagnetofropi§m? Before us the basic theoretical

noEclusinns to whic =6n +he basis of +t+he hundreds of experiments

(A. V. ¥Xrylov ang AR 78 Tarakanngg*;;;;;;;:;:;J.

e —————————

Does not occur this case in order that plant would be mistaken -
would grow upvwari hy roots, downward by leaves. Tn a strict order is
constructad each cell in living organism; its sidéggre
nonhonoan'oons. In exactly the same manner, for example, usual
cahhaqo‘ééﬁag has the riqght and left halves ....

Why precisely thus? Why not otherwise? They say that the cell is
polar: its ondéiec&s are not identical. Is polar the glﬁzt: sharply
are distinquishod\roots and the upper sprouts. But égfhjzg\>
polari*y? In vha{f;he essence of this phenomenon? In the word itself
"polarity" is laid the concept of field. The most uqiversal form of
the manifestation of field, i. e., motion of nater,'eléctronaqnetic

i%s state. All substances have to some degree magnetic properties:

this is the physical basis of those complex processes, which

development. We frequently say that any

occur /£lowAtast in living organisms and determine their increase,
# is the vhole chesical

plant. Pach proceading fhere}reaéfidq, in turn, leads to a change

1‘ PRy
K
‘

- s - . ~— g S—
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magnetic properties, appear electric potentials - biocurrents.
Riocurrent alrealy itself changes the charaestem/nature of the
maanetic properties of substance. Thus, is created the closed circle,
the indissoluble unity of elect;;;:z:etic field with living systenm.
Pach ¢+ime depending on condi*ionqAQriqinaté¥one or the other
elactromagnetic state, and it determines the polarity >f antire

orgqanism.

-
Aéézﬂadé’fhe ansvwer/response: polarity is the property of living

matter, which determines the metabolism of organism. But at the basis

of polarity lidﬁ;;G% the magnetic properties of substances.

"It is .Mnossiblé’%ites A. V. Krylov, that

physical basis, which determines the continuity of the conversions of
substances in orjanism, is uncompensation (asymmetry) of
electromagnetic forces, in other words, asymmetry of polarity. In
this case, apparently, by no means it is indifferent as shifted

electromagnetic field: to the side of positive or negative sign".

Thus, polarity is a basis of bases; depending on its state are
amplifiel or are inhibited vital processes, can gccur (their even )
~faH#totedy/complete disorganization, whic to the death of
/

separate cells and orga - , -but—that also entire organism.

g gp— p— e ———
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Thus far this is hypothesis. . Par going, opening captivating
prospects, T+ maka2s it possible +o approach in a new way the study of
the most important problems of biology, such, for example, as
heredi+y. ﬁe[%:, precisely, this path will lead to the
devel opment of the efficient and reliable methods of control of

increase, developaent, the life of plants and animais.

As the basis of hypothesis are placed the real facts, checked by

experiment. HerelateithevL

Prom the report 5f the labhoratory:

I. The magnetic field of earth must have a direct/steaight
effect on the vital activity of plants. This will confirnm

experiments.

II. The seeds of grain, maize, cotton plant are placed in the
humid qlass chambher. On Spec,'ial support ssecket+ was stuck filter paper
whose end&i‘m are into vessel with the tap or distilled

-water in order evenly to vet paper. Part of the seeds was oriented by

rootlets of’ﬁga; to the nzthern maqgnetic band of earth, another -

to south. Germination ﬁroduc in darkness, at temperature plus
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18-250

T+ is necassary to especially maintain completely essential for
such experiments the part: necessary to take the only dry seeds: if

they are preliminarily wetted or turning up, then the effect of

magnetic field sharply weakens or [completely |is/lost.

NMnder such conditions wve qerninatod the seeds of maize of type
"VYoronezh-76" ani1 wed¥t establis (see photo 1) t:ft those
e

seedis, which war2> directed by rootlets of nucleu :qffié sonth
e .

magnetic pole of earth (2), germinated t» da’y“earlier than the seeds,
turned by rootlets of nucleus to north magnetic pole (f1j.

s . 5
Purthermore, in case an increase in the roots a <
/i

vill be more intense. and sprouts from the seeds, turned by rootlets

of nucleus to th2 north magnetic pole of earthffﬁ@ﬁt and ﬁék%fk&r—-

Jaa:jrce in the direction of south magnetic pole. The same lawv widl
shoW the seeds of the wheat of type "red-grain" (3 and 4).

This phenonzzﬁﬁzs;tuﬂf;;;;;titropisn.
(e
| -]

111. stulied the aetionsteffect of magnetic fiel%g created by
artificial permanent magnets. Por these experiments was dasigned

special instrument.

NS
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on photo 2 i3 evident the interqgrowth of the seels of grain
placed into artificial magnetic field. Earlier-s%é%%35;¥; to
germinate those of them, rootlets of é;ﬁizzs of which was directed to

south magnet pol2, Are confirmed the same laws, which were noted

earlier.

Iv. Prac@&ve the simultaneous effect of magnetic field and

chemical substancas - stimulators.

We consider that the effect of such substanz2s on rate

and efaras+er/nature of > and the development of plants must
be examined first of all‘frOI the viewpoint of the pnssibility of
change & y their effect of the state of polarity. For our
nxperiments we select giberellin. With its solution/opening are
filled tha tiny apeninqﬁgpee%usoc, made in the dry 42:‘1::§Z:f vheat

"red-aqrain."

As is evideat in photography 3, gibtberellin exhibits its

wetionseffect on an increase in the sprouts differently.

T
In such a case, vhen seeds wvere oriented by rootlets of
to the positivs psle, gibberellin more powerfully i¢ stimulat y
. This testifies that one and the same substance under
conditions of the different state of polarity exhibits its g}
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aebieonyeffect dissimilarly.

Experiment shows and another very important side: polarity can

change with the aid of chemical substances, in particular with the

aid of aibharellin. Tf usually sprouts more activelv'??ggg;;; to

sonth pole, then with interference of gibberellin we see opposite
picture. Comoreh2nsive research on the polar (magnetic) properties of
stimulators and inhibitors of increase will render great aid in the

understaniing of the mechanism of their ackieareffect.

V. Polarity plays the role also in the immunity of plants -
their ability to resist diseases. The sprouts of the seeds, oriented
by rootlets of nucleus to north magnetic pole, densely occlude by
parasites - mold fungi (photo U4, to the left). the resistivity of
*hess sprouts will be clearly ¥sswered/reduced. Pntirely appear in
another way the sprouts of the seeds, oriented to south magnetic pole

(photo u./gi/Ohe right), although the conditions will be equivalent.

All thesa facts indicate that the electromagnetic state

(polarity) is the most important factor of the vital activity of
plants.
/

: &s candidate of biological sciences A. V. Krylov, G. A.

Tarakanova.

x4
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e i
pESERVES ATrENTTON. Lp & "f W/"V‘“(j

The effect of magnetic field on living organisms -witt become the

oh-jeesrssub ject of real studies only in the 63322:4as{;}eeeet years,

although the searches in this direction are undertaken from old

times.

Only recently this phenomenon will be strictly scientifically
praved on plagts. The merit of this discovery/fepening belongs to
SOVipt/ggtfx:§;:3:leksandr Vasilyevich Krylov.

Already the first experiments showed that with the garmination
of seeds in magnetostatic field an increase in the sprouts sharply is
accelerated during the orientation of rootlets to south magnetic

M‘ 3
pole. the first scientifically established facts, which

lie as the basis >f experiments.

It is diffi-ult at present '0‘522?599 11 the scientific and

practical consequences, which it,canAgiv67 investigation of

magnetotropism of living beings. However, already nov there is no
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doubt that we 1eal with the new, previously unknown property of

living matter whose research o deserves the most careful attention.

Life on the Earth %M in the determined uaqnpticv

field, charactaristic to our planet, and this, of course, i# had to
be reflected in the evolution of life and to peculiarities of the

organization of m2tabolism. Therefore the abrupt changes in the

maqnet ic fioldq, which the organisms can be subjected on the

Paﬂh,—a%ricular on M into space, are capable, probably

have essential effect on the different sides of their vital activity.
@ docn v g
We hope [ﬁat thé(ships - the researchers of outer space will

W ~
bring M data on the effect of magnetic fields on living

heings.

Academician A. L. Kursanov.
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Fnalish professor's experiments L. D. 0das (Belford college).

1960

Was investigated the effect of magnetic field on 4%?2#252§§; in

*he plants. Por this purpose was used large permanent magnet. the

maximum strength of field reaches 4 thousand gauss. Experiment is

conducted as follows. In sterile conditions in the small glass
chamher on nutrient agar grew the sp d&?ﬁf/rhe chamber,
nstall2d bhetween magnet poles, rotates in horizontal plane

w—- \
lthis\necessary for he/:rtfon?effect of the earth's

gqravity). nbservatioﬂEAG:Q;“bonduct'afrer roots of plants. Head of
roo* ani the saction of closest pole was photographed after each of

10-15 minutes. Made the vast number of experiments and in all cases -

with very rare excentionfelimsination - 2 v
waxreptton7Ftieination - roots distinct bhendings, rootlets

}k:fiyheflpc*/44oeeﬁed to the side of &%e‘é§%¥¥9r strength of the

field of magnet, seemingly 12 depart‘??fron its aetitonrsoffect.

The determined chanqges are observed in the internal structure of
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cells. Spacial attention was directed to grains of starch; them

B e
formed Arops mor2 on that half of the cell, which Js—aesanqgeslocated

nearer to the concave side of root, i. e., further from magnet. It is
possible *o assume that in cell there is some mobile/motide material,
vhich is 1istributed (and carrying off after itself starch grains) by

action of magnetic field in the same manner as €eor under the

wetions/effect of the force of the earth's gravity.
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ARF NFECESSARY ®## MNORE PRECISTON MPFTHODS OF STUDY.

considers the caniidate of biological sciences, heaiAhiophvsical
lahoratory of central institute of health resort science and

nphysiotherapy A. S. Presman

*+ha magneti- phenomena we r—ﬂafufg$;¥z;;;se%res-

everyvhere - from the maagnetic properties of electron and atom to the

qrandiose maqnetic fields of space.

On the Rarth in the process of evolution everything living had

to be adapted to the stationary field of terrestrial magnetism. It is
known, however, that this field in the course of *+ime undergoes
chanage bheginning from Aaily variations to extremely slow changes =~
the so-called secular variations. Especially abrupt changes (magnetic
storms) occur in the periods of the maximum solar activity. There is
no doubt, that all these changes one vay or another manifest
themselves the functioning of living organisms. It is possible that
.the noted during the greatest solar activity deterioration in the

state of people vwith cardiovascular and nerve diseases to some degree
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~wi*h magnetic storms.

On the procasses of vital activity it can, to pronounce and the
stay in the ranges of magnetic anomalies, where the magnetic
intensity ten times is higher than usual. This must ﬁ%{

_
nlants and animals. ¥ even more probabt{(fﬂé biological =2ffect of
*he artificially created magnetostatic fields in laboratories and in
P
*he industrial enterprises, vhere the intensity/s+rength already ipte

*pnsAfhousaﬁﬁﬂof times ape more{the natural fields of earth.

w In numersus axperiments the scientists observe the aetiens/effect
of powerful magnetic fields. But no one still not it will be
impossible ¢o0 revsz¥rdetect the action of weak natural magretic
fields on living orqganisms. Does[iﬂgiggsgyzzzg]that such effects are
absent? Probably §d€’Ar9 necessary the more precision methods of
studies, ani there can be, another approach to the very evaluation of

biological effect.

The role oleaqnetiSl in biological phenomena, apparently, is

O
not limited onlyqaffmct of external magnetic fields & living beings.

ery otohahtg’that the magnetic reactions are one of the important

sides of vital activity, one of the main participants of the intima
/W-«M/

processes, vhich take place in living cells, one ¢f the speraters of
g’pgiiaisﬂzL__ g
hese processes. Such wve »y can he n connection vwith the

Pep—
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/
works of L. A.,B(Zhnenfei??, vho invastigated magnetic properties of
the molecules, which form part of the principal part >f the living

cell - its nucleus.

-A%étt would want to note that, studying the mechanism of the

biological effact of magnetic fields, one should remember abjféiééit
#rteh the processes, vhich occur in living cel pnot alwvays succeedq
in squeezing into in the strict basis of the physical laws, valid for
an inanimate nature. Repeatedly were presented the hypothases that
for the unders*taniing of biological phenomena it is necessary,
perhans, to construct the building of new physics, in the same wvay as

this happaned in its time during the investigation of microcosm. It

is possihle that research on magnetic phenomena in living cell will

be *+he first - in the construction of foundation for such 3
nhysics.
e l— S
_Lb‘)\ g =
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PHYSTCIST'S OBSPRVATTONS.

Ary investigation of the physical action on vital processes must
be accompanied by the careful analysis not only of the bislogical,
but also physical side of experiment. Unfortunately, in works on the
biomagnetism gf this not it is evident. That which was ‘cv£a1r;ady
by Firaday the fundamental law of electromagnetic induction says,
that any change of the magnetic field ‘stimulates (i@ induces) in

conductiva hodies the electric current whose force depends not on the
3:3%* magnet ic field, but on the rate of its change.

“For

&% any quanisanrhich has the nervous system, the transmission
of excitatinnA;onducta hy electric current. And completely it is
natural that the excitation in nerves or the brain of electric
currents acts on organism., But indeed as a result of the inclusion
and clusion of the magnetic field into all internal tissues, in
particular in nerves and brain, is stimulated current in accordance
vith their conductivity. It is extremely desirable in greater detail
to investigate ths actdemreffect of the induced currents on the

nervous system. But only one ought not to call this "biomagnetism"™

S SR T .
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and/%?/ﬁ;re by the "aesienseffect of residual magnetic fieldn.

1:F¥§§ 748
Biological effact in all experiments i inclusion and
d&é%ﬁ!ﬁzgtxgk'of magnetic field produces electric current.

Well, and wi&thout doub+ is‘mEtter, if in experiments is used the

permanent maqgnet, which include(gonnected cannot¢be| Ai sconnected?

/

And in *this case ¢$$¥nq aprnroach/approximation or¢6&£¥i¢~

removal Aistane® >f magnet are stimulated electrical currents, only

weaker (‘egz::;L;Dfion of magnet 3 occurs more slowly than
connection or disconnection). The excitation of currents occurs awd
Sren, vhen with raspect to magnet moves the object, for example, the
fish swims in the field of permanent magnet. Prom this viewpoint not
one of the experiments, which claim to research on bhiomagnetism, is
not puresclean: indeed are not excluded the completely induced

currents. Worse than that, aem the results of experiment had to

/

such uncontrollable factors as the speed >f the-

./m:f majnet,

Possibility of the electric effect on the nervous systenm is

/

obvious. Hardly‘it‘is’possible to doubt also the fact that the

magnetic fields hare act only through the induced currents. That

means in application to the nervous system, one should speak not

about biomagnetisa, but about bioelectricity.
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Ts incomparably less clear the question concerning the
aetion/effect of nagnetostatic field on lowest organism or isolated
*issues, which th2 nervous system do not have. Here is not excluded
direct /s+raigitt effect on the motion of charged particles (as this,
for examnle, g is obhserved in experiments on the coagulation of
colloids). But i® which biological effect from this aetion/effect, to
judge thus fafly/ffirultig, since the published experimental data ace
contradictory. In Rome already more than 30 years thOFgégg%Egﬁzjifi:
institute of electrogenetics. The director of this institute, A{berto
Pirovano s<knrowmdseeder published from fifty works, in which is
asserts that by the aetieny/effect of low-frequency or even

magnetostatic fiald it i+t is possible to cause hereditary changes of

plants. But confirnatioﬁy ‘ her reSearchers these rasults will

no* ob*ain.

The question concerning direct/straight (besides the nervous
system) electromagnetic control on living substance is very
and requires car2ful testing. But it seems to me that all the
possible effects must -uéﬁ?ﬁ%?éh be exhibited under the effect of
high-frequency variable fields, i. :kaijjo vaves. Magnetostatic
field most more interestingly 'it!=¥5”¥;st'in combination with
.variable £{2;ds. This le*hod(:iiglsza used in the works of L. A.
B 1nznfebi% and other researchers for research on living substance.

(653”;;qht~not to have checked (Gthot]sonevhaq experisental

- ot NI ot i - A B
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conditions) action on it? It is possible to expect that will be

re vea Y2 : act the interesting phenomena, well familiar to the

physicists, Sut for biological tasget/purposes still in no wvay used.

Doctorg of Physics and Mathematics, professor D. A.

Pran&‘ﬁienetskiy.
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"Por astronantics T consider very important the question

concerning the passible protective action of magnetic field in the

relation to the i1l effect of the ionizing radiation on orqznisa. But

question requires special development, and thus far this

nothinag that which was determined cannot be (said tilﬂ".

Professor M. R. Mogendovich, chairman of department of the normal

2
physioloay of Eltlihﬂ medical institute,

. A T e T
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AYPNTHFSIS NF Candidate of Biological Sciences.

G. M. Frdmann

the findings that the magnetic field directly acts on
the nervous syst2s. This, probably.causes physicochemical changes in
M{

metabolism, which can be with the formation of coniitional

reflexes, on which depends the behavior of animal.

-

Thus, almost all égzzfioevagi scientists consider that the

research of the Aoctor of chemical sciences, managing"by laboratory
institute of the chemical physics of the Academy of Sciences of the
1

USSR L. A. Blyumenfel®d will to the problem of biomagnetism the

so/fswch long-avaited proof.
This is what speaks L. A, alyunenfel'a/;_/_"‘vT g

THE PROBLEM OF BIOMAGNETISHM.
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Perhans not on one scientific question appeared in world
literaturs> as/‘qqr/fie mutually contradictory confirma*ion%, as

concerning £ does exert permanent magnetic fEST%?%ﬁv affect on

bhiological processes and living beings.

For the L&éﬁgéiaf one hundred years (up to our days) from time
to time are pnrinted the scientific works vhose authors - o
that thkey ohserved *his effect of magnetic field. Then, as a rule,
ot her scientists publish the works, which deny previonusly the

obtained positive results.

T 40 not know up to nov met of one experimental fact, which

unambiquously testifies to the existence of such effects. All results
either ar2 statistically uncertain or they can be explained by the

electric effects, which aprear vith cosmection/inclusion and

”

&ﬁ%@%ﬁﬁggftgg“Bf ragne*ic field or during the motion in it of the

objects of measurement.

vAeAan

Thus, to the question concerning tha®, acts or do2s not act

magnetostatic field on living beings, at present there is no

ansver ALesSponss.—

B T R e
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Some authors refer to the discovered in our labhoratory new
magnetic properties (ﬁhe so—called(bseudo-fertonagnntisn") of nucleic
acids and nurleoprot%ﬁzgl and also to a change of these magnetic
properties in the process of an increase in the unicellular cultures

as to *he proof of the existence of biomagnetism.

This is based on misunderstanding. We study not the effect of
magnetic fields on any hiological subjects or processes, but the
maagnetic :haracteristici\mosf important biological structures. The
observed by us magnetic properties are such, that the available in
laboratories magnetic fields cannot to any noticeable degree
influence the chazxical and other characteristics of biopolymers

(energy of magnetic reactioﬁsﬂfonsiderably less than thermal energy).

0f course, it is not possible to completely exclude the
possibilities of the governing effect of weak magnetic reactions and
+heir changes in the process of development to the course of
biological process, for example, at the level of cell. In complex
macrosystems energetically very weak interactions can lead tqZZEéﬁz
effects, approximately so, as pushing of knob can cause powerful
explosion. However, there are no proofs of the presence similar
effects as vet. We in our work examine magnet ic properties only as

indicator of the important special €eatweespeculiarities of the

‘electron structura of the objects being investigated.

—- —
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I is not completely confident in the fact that rasearch on the
effect of maagnatystatic fields on biological systems is of
considerable interest., Scarcely whether it is possible to

c,wkaﬁlﬁ

age effacts, at least because already they vttIfféilaltdezoet.

expect

AR ./
Rut in science ewer it is\no(t?ggéihle to previously consider these
or other investigations hopeless. In any case, at present most of all

are necessary th2 reliable facts, as yet, unfortunately which are

no*/ FVUPt»«jL,
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