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5 6  B, b C c  C c  S, s

B B  B I V , v T i  T m  T, t
r r  r a G , g Y y  Y y U , u

~ 8 D , d ~~~ F, f

E e E a Ye , ye; E, e* X x X x Kh , kh

~ ‘~ ~ Zh, zh L~ ~ LI .
~ 

Ts, ts

3 ~ 3 3 Z, z ~ ~ V ‘~ Ch , ch

ki ~i H U I, I W w ill w Sh , sh

~1 ~ A a Y , y U.j a~ ill ~q Shch , shch

K ~ IC x K , k b b

J1 n J i a L, 1 bI bi èI Y , ~i
M M  M ii M , m b b  B

H H  H N N , n 3 3  .9 3 E, e

D o  O o  O, o K1~ c ~~~~~~ Yu ,yu
f l n  f i n  P, p H R  H a Ya ,ya

*~~~ initially, after vowels , and after ~~, ~; e 
elsewhere .

When written as ë in Russian , transliterate as ye or ë.
The use of diacritical marks Is preferred , but such marks
may be omitted when expediency dIctates.

G REEK ALPHABET

Alpha A c~ . Nu N v
Beta B 8 Xi E

Gamma F y Omicron 0 o

Delta A 6 Fl fl ir

Epsilon E c • Rho P p ~
Zeta ‘

~ C Sigma E a c
Eta H n Tau T t

Theta 0 0 1 Upsilon T o

Iota I i Phi ~ 
p

Kappa K ,t i z Chi X x
Lambda A A psi ‘v ~p
Mu M ~ Omega ~ w

ill

.
, 

~~~~~~~~~~~~~~~ 

. .

~~

—-- -—- 

~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~ :



RUSS IA N AND E NGLISH T R IGONOMETRIC  F UNCTIONS

1 ui~~1ish

s i r .
COS C(i S

tan

cot

ceo

ccc

Sb sinh

oh

t h  t a n h

c t h  co th
sch sech

ccch csch

arc  s~c. sin ~~
arc ccc  cos~
uro  t~: tan ’

— larc ctg co ..
— lur ~ c e o  sec

arc cosec csc

are sh s in h ~~
arc ch cosh~~
arc th tanh~~

~irc oth coth~~

~rc c c t ~ sech~~—larc csch csch

c u r l

log

GRAPHICS DISCLAIMER

All figures , gr aphics , tables , equations , etc.
merged into this translation were extr acted
from the best q u a l i t y  copy av a i l a b l e .

Iv

~ 

~~
~.



nor = 77111420 1 PA GE 1

WTCR O? TCHF H~~&D !R !RR77 134 201

P~~qci

~ri~ir1 es T—VT II .

TIP!! AN D M * GNEI’1 FIELD .

Sc’ns~ ~ir~ in~. ~~~~~~~~~ th at ar~ diff~r~ nt. The~~ ire “w i n d ow s”

~~~~~~~~ vorH,. Tnto world ~~t~ rnaI and internal . Throuqh th em enters the

in~ orma ’ior ab~ ut tha ’ which occurs around us , through

th~ informat ion ibout t-1iw~~~~~.-t that curs around ‘is , icross them

go t h~ infini t~ ~~mu ands , work swpcrint~nd~ n$ of organi sm. Sen se

organs di s tirqu jsh color and od ors, hear sounds and m aint a in

°qni Jibriu n , per ceive pain and heat .... Man is arme i by iany these

“win dow s” into v~~~ j• Wi thout them is unthinkabi. the life .

?nr’t . C,ji n~ ma~ riet. Every t hin g is conceived , is develope d and

4L..sp.- c’xls’s in i t s stationar y field. hf ~t dew-ht d~~es~~~ç~IT~) on

liquid? Ta ‘here 3pecial “window ” into the invisible worl d of

.aqne~~is.? Wh er ~~~it , a lways  h-.~tt1~-t is opene d , and c a n ~ s~ it ~~ only

-
~~~~~~~~~
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at the ea rly st a 1e~ r~ t h development of organism? I r g e n e r a l l y  t h i s

“ vj n ’!ow~ ” 1on~ Ir T And was s lamme d shut it j~ ~ Oi~ stage of

~v nl , it ~~nn , a~~t~~r t r a n s m i t t i n g  as r el ay race ent i r o  n~ cessa r v

i n f n r m a ’j o n  t o ‘he m echanism of h e r e d i t y ?

~~~ problem f the intera ct ion of living organism with

,a q n eto~~~~~~c f i ~~1’l is not new.  &l rea ~~~~~a ny cen tu r i As —t-r±-e4

n e I ~~ n1~~~et r a te  ii~~t h i s  myst e ry  of natur e . Was hera ~v e r v t h i n g  -

.em *d i r b c - t 7s-+ r~~i~ ti-k fi h a r l a ’ a n ism and d is tant  secret m ej i - i n e  of

~‘ e a l i n q ,  we r ~ u n t i n e  ~ xp e r i me n t s , were f a l la c ies  and e r ro r s .

Pach ~~~C? il~ was obt ain ed so tha t  tp~p to u ch of scierr- ø t o ‘ h i s

ag i t a t i n g  nrob lei , y i e ld ing  i n c i d e n t a l  and of ten even v a ry  i m p o r t a n t

re sults ,~~~ .ost ri~ t h j n q Iqavel for j is own solu 4 ion . As traces f r om ‘he

next impure  exne r i .~ n t s  were establ ished con t radic tory  fac ’s ,

d o t iht f ul o r oofs .

r, r a i u a l l y  ‘~~~‘ probl em of ~ io.agnet is a , not hav ing  lo ~~ i~~s

s c i e n t if i c  sha rpn ass ,’~~~~~~~~~~~~ ih t f u l  reputation.  But t h e  d ev el op m e r ~t

of ‘he ne w •~~t ho1s of biological  studies led t o  r e a c t i v 3 t i on , i t .

wo u ld  sQP~~ ‘he for ever  lef t  a t t empts  ‘o f i n d  key,1*rm -na-~ to t h i s

rid dle .

Ru ’ vh ev~ in the ficts , extrac t ed by num erous studies , she effect

4 
___  _____ _____________ ~-~--~
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‘-~~~ s’a~~io n R r y  i~a~ n ” i c  fi eld or vi ’al processes d id o~~ril ~~,~~~~~~~~~ ees m

$, eyp~ rj m ~~n t a l  con f i r m a t i o n , befo re scie n ce in e n t i r e ~~~~~~~ ase d i d

becom e ev~~p more ii.fficult problem , flow neverthel ess magnetic field

j~ does i n ~ lue n c~ l ivina cell , the org anism?

Re c entl y ver~ reveal .ec~-e.ê specia l magn e tic orop erties of

nur ’ 1~’ir  a c i d s  - ‘~~~~‘ c~ mpnunds , playin g ‘he excep 4 ional rol e in the

‘ra nsmisc ir~n ~f ~‘I?re1isary signs and in m e t a b o l i s m .  If it j~

con i r me ’l ‘h ~it th ~ open phen omenon is not bonde d with for ~~ign matter

of f~~r r r sm i q n e t i c  st1 h~ t a nces , t h e n w i l l  appear hope to ~x p l a in  the

o~ ia qr .et i r  f i e l d  on t h~~~~~~~~1in t i ma ~~ I t a l  processes .

Wh o i t  knows ,1~~~~~~~~~~e, ~~~~~~~~~ several years th e  people even

w H I  l e a r n  w i t h  t h~~ 14 of magne t i c  f ield to rais e crops , to control

he r e d i t y , •o emory ! Ru t thus far  problem “ l i fe  ~ nd magnet ic

c j 0~~j a  i. s no’ so lv e d. Tt w i l l  req uire eve n more cons id e r a ble

A n d  this it I s  worth workin g .

I a n a l w a y s  l i ves  in the •a q netic f ie ld  of earth. A nd we must to

en4,4l~~~~ s t ud y it s a7.~-4.~./effect . This req uir es t h e  progress of

~~~~~~~~~~~~~~~~~~~~~~~~~~ the creation of powerful  ma gn et ic  f ields.

~h i s  m~ s’ be ex p l a i n e d  before people wi l l  leave to d i s tan t

wor ~ 4s. The r e they  can • colossa l magn et ic f ie l d s  a nd a
vi r ’na l l y f.wl4t t ,ts-L~co.plet e absence of them.

_ _ _ _ _ _ _

_ _  

iL
r -~ — -—.-—— - .- ., . .-.~.— ~.—.
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The pro b lem ~f hi omagn e tism awaits its solut ion

______________ —— -
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COMVI N C ? ?RFMS FT ,VE S .

~ f the pact t hat 4he fish~~ receive magnetic field can be

convinc~4 each. ~or thi.A iS sufficient to hav e the glass aquarium

(wi+hout metallic 41~~ etlges) , the horsesh oe or any other powerful

m a gne t  a n d  ... v a ry much patience. Are most better condu c t ed

ex p er i m e n t s  on gold  cr~~~~~~ç it is possible to take  b o t h  u sua l  our

crucian a n d  carp .  n u r i n g  f i r s t  days in t h e  new a q u a r i u m  ~~~ f i s h

~~~~~~~~~~~~~ ~~~~~~~~qin~ to eat the  f ood , when  he reabout  t he r e  is no

one , a n d f i n a l l y  i s  ‘aken  feed a lmos t  fro m hands .  A r r i v e d  t i m e  of

st a r t i n g  of e x p e r i men t .

I. In one of thé angle-c of aqua rium , -~~~~~s lower th~ attached

on f i l a m e n ’ head , best of all  red color.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~~~~~- ~~—~~~ --- -— - . : - 

~~~~~~~~~~~~~~~~ 
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~ish ~~k~~s jt c or ,~~~~~~~~ t~~~~~~’o He re we t h r o w  wit h a

/ ~~~~~~~fl0 c l i v i  , a nd f i s h , a ft e r  l eav ing  bead , ~~ s w a l l o w s  i t .

The nex ’ portion of food fish a g a i n  obt a ins  o n l y  a f ter  p u l l i n g  ~~~

h~ ad. ~n d so each t ime , no not orget , after fini sh in i experiment , to

~r ’rac ’ hea d f r~ a a q u a r i u m  ! ~~~ several days , h a r d l y  a f t e r

rat~ hir.i siib t o~ heal , fish will continously p u l l  by it , r e q u i r i n g

r e w a r d .  It l ea rned  “t~~ earn ” ~~~ it self foo d.

IL ~~~~~~~~~~~~~~ a q u a r i u m  we paste over~~~~~~paq ue p i D er .

vat er head , is s i m u l t a n e o u s l y  b rough t  m a g n e t  in  the

man ner t h a t  -
~~~~~~~

—
~ is show n in th e  f igu r e . We ~~~~~~~~~~~~~~~~~~~~~~~~~~~ m ,~~net

$1
— _______ —
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,
~~~ ef u l l y  i n order that the fi5~~~ L13$_44~ see~~~~d would \hea~j no~\

çru st le .  !!rom t h i s  po in t  on , t h e  f ish obta ins  feed on ly  i n  such a

ca se , wh e n i’ p u l l s  by bead du n n t h e  ~~~~t~~~/p ffect  of m agne t . Food

is eaten - magnet is removed, pug 2—1 m i n u te s  n e w l y  sat  up ma gne t

we ho l d  i t  not l~~ss ‘h an 30 seconds. If for  t h i s  t i m e  f i s h  doe s not

foc~~ a t t e n t i o n  o~ be a d , m a g n e t  again  is r emoved for 2 — 3  m i nu t e s .

n u r i n g  one e x p e r i m e n t  t h e  m a g n e t  is subs tit u 4 ed 10—20 t im e s .

memember : •o conluct t h e  experiments is necessary regularly once,

‘iu r in q  d a y ,  in t h e  s t r i c t ly  es t abl ished4motnuad  hours.  Do

~~~~~i—r4t, if ini t iall y fish i~ pul1~~bead ,. ~~~~~~~in t h e  nresence of

mag net and  in~~ i t s  absence , o n e — t w o  we fof “t r a in in q f ag i~~~~- — and

f ish w i l l  begin “ to  head onl y under t h e  e f f ec t of

magnet. ?rrget/purpose is reached:  is m an u f a c t u r e d c o nd i t i o n ed r e f l ex

to maqne +ic field.

f lL~~~

u t .  possible to m~ ~~~~~~~~~~~ fish~~ reflex

I 
_ _  

_ _
— ~~~~~~~~~~ - 

-- 

. ~~~~~~~~~~~~~~~~~ —.- -— - LV~~.~~~P . :
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t o  ‘h e  va-elil ,’ligh t : ‘~n t a b l e  l a m p  or f l a s h l i g h t , and to t hen

“removelt-arlc e ” b’y it ~~, a ct in g  magne t .

A
4 ,\‘

~~~~

1) Fish became accustomed to~~~~~~~~~ bead only with the

con n ro*-e.d-- lam ~~~~~~~~~~~~~~~~~~~~ ~~~~~~~

2) We substitute magnet and after 5—10 seconds~
’
~~~~.t4— ~~~

~~~ l4/ l igh 4/

3) A f t e r  30 secon ds  is ext inguished t he  worl-4,’light and  we

- 

———

~~~~~ 

— —. 

~~ 

— — - 
~~~

___.I— —
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remove ma~ n~’. If fish pulls bead, feed to it is not placed.

4) Let us t h i s  several  times and see, t h a t  t h e  f i sh ,nde r

t h e  :ffeçt of ~o rl ñ/ i i gh t  and  magnet  ceases to not~’ bead , ~~t even if

it  it , ‘hen  o n l y  a f t e r  long “med i tat ions ” .

In t~ Is experiment the ~~~iu~~effect of magnet on fish~~ is

ex h i b i t e d  s t i l l  b r i g h t e r , tha n in  the  f i r s t .

H -
I _ 

_ _ _ _

~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~
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Magnetic field , 3tranqe irritant ,.

the candidate of biolog ica l sciences Tu. A. ~hololov.

W i t h  the weak ~~~~~~~~~~~~~~~~ away. But the cut out from body

rabbi ’  mus c l e , a l t h o ugh  l i v i n g ,  w i l l  not s t i r  even w i t h  t h n n c i e rj ~ ’-

shock. wha’~~~ att er’ Answer1&rcE ~~~~~~~~~~~~~~~~~~ by itself: it

does not hear. On muscle the sound acts not directly , but  only in

passing by on the ~-hain/network: ~~~~~ar i~~~~ e nervous system . It is

clear that to study ‘he ao’i -on-/effect of sound or any s i mi l a r

irritant (as .-p~a.*—the scien
~
i
~~~r

necessary on this anim a l, for

hi3 ~~e+-n/network is preserved. Entirely is plac~ i in another

way with the electric curren’: here it is possible to take and

separate orqaD~~~M4~4s, muscles. Indeed nervous syste. itself puts

muscle into action with the aid of electric current.

Nwoh—~~~~ i~~[~~ eomaon of electricit y wit h magn et ic field . These

are close phys ica l phenomena. Regularl y it to ass um e t h a t  A. their

.*e14~j~’,ffee+ on or g a n i s,  is s i m i l a r .  Sail W as placed experiment

after experiment , but even powerfu l magnet did not cause an

I
__________________ 

—_________ 
— — — I
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a~~~~~~ a~~~~ /contractjon in she isolat edtlnsulate-d muscle , although

it clearly “shuddered ” from weak electric current. Did co•e up the

oues’ion : does iw~~~~ir~~ generally ma~~~~~~~ qanLca? ‘~~2~ 71~ acts
4 n a some other ianr

~ 
rather than electric current? The ex planation

of ~his ~~~~~stniied,~the coworkers of the dep artment of uhysiology of

higher nervous activity MGI! — Moscow State I!niv~ rs ity~ un d er

professor 1.. G. Voronin ’s t/aanu,4~~

The way  of investigation it ind icated to us I. P. Pavlov ’s

teaching of conditioned reflexes.

For our exp t~ents we selected fishes. Why? We were based on

th e  o p i n i o n  of s,,e scientiss s, considering that ~~~~ fishes and

birds , ~ ei ng startq~~~~~ d is tan t  j o u r n e y s , f i nd
1
~~~~ ’ on t h e

magne t i c  f i e l d  of e a r t h.  That  means they must receive the

notion-/ effect  of m agne t .

If we through the aquarium pass ligh t current , then motionlessly

the fish confronting will shudder , wi l l  sw im several cir cles an d

again will be quieted. Weit her world/light nor sound nor magnet by

themselves cause similar motions of fish. For the /
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ of condit ioned reflex es

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ :::t~~;n :::;i?0t 4
I.
,’- — — — — -  — — -- — --~ —r•---— —
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simul’aneousl y electric eurrent .~~~~~~~~~ S—10 such combination s the

‘~—.~- ~~~~~~~~~~~~~ -

fish I~eqan to mov e, red u...tl4/light , no longer waiting

un t i l , wh e n - curren . The same occurred with sound signals.

Rut  w i t h  ma in e t nothin g was obtaIned . 20 times sinulta nøously
3c~vi’h elect ric sh~ :k ‘hey brough t magne t to the aquari um ..~. ~~.... .~~

40 t i m e s  .... We already almost despa ired to ~~~~~~~~~~~~~~~~~~~~~~~

re~ lox , hu’ finally a~ ’er SO combinations ~~ fish the an-m e -t hey

began ‘0 mov~ under she effect one magnet alone. ! Fishes

receive magn etic field. . Rut why ‘hey ~~~~~ late ~~~ r eac t  ~o i t ?

VIs u a l l y  r~ fl~~x h~ i~~~f poor ly  is develope d , w h e n  i rn i + a n ~~~~1t he r  ~oo

power~ nl or toe weak, but  magnet ic f i e l d  (equal  t~~ 100 oer s teds)

approx im atel y 150 times exceeded the magnet ic field of earth

~~~ it too pnw,~ ful ? They began ~ to ~~~~~~~~~~~~~~~~~~~~~~~~~~
better, but 4~tr 10 ~ersteds reflex entirely disapDeared . Then they

t~~ in creas e f i e ld  to  10 tho (i san d oer ste4 ’ h ut  a lso th i s

did not ’~~~~ It remained to conclude that magnet in comp ari son vi h

vv,~~~/ligh+ or sound is weak irritant . it~ not

~his in the same ~ay as squea k even thousand - remains

weak in comparis on with the voice of one person. Probably precisely

due ~0 the weakness of magnet so difficul t to c.w.al/detect its

a-e~i~~ /effect on animals.

flsua I fy,\veak irritant not only reflexes are developed wit h

V - ~~~ -~~~~~~~~~~~
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l i f f i c u,~’y ,  ~ut a l s n ~~~~self i t~ has lit~.~~~ef7c+ on~ ,t~ er~ already

e a r l i e r  r ef l exes .  They e~~~tu~~~4 to~-~~~~1(iijnet in

t h i s  p la n,’4- ’ ~~ t a n d  w~~ o b t a i n e d  s t r ange  picture.

In ~~~~~~~~~~~~~~~~~~~~ with conditioned reflex to bell
e

inc lude  sound , and i’ begins to move . Fveryt~~~~~ is normal.

together wit h bell is brought magnet . W)~~~~s~~~~~~~ j sh r e m a i n s  calm ,

as ~~~~~~~~~ hear familiar sounds. We~~~~~~to r lace magn et wit h

lIoLJr4~ liqh -t , but we do not obtain this

a m a g n e t  prov e s to he here more powerful than the world/light.

Ge nera l l y ~ _ond n ct~J1~l i tself  as t h e  s t range  i r r i t a n t :  on or e  hand ,

weak , huf on the other hand — strong.

The eve n m o r e  unexpec ted  r e su l t s  gav e e per iment s on gupp ies. In

t h em in no way it was impossible t~~ u f ec  u-r- condi t ioned  r e f l e x  to

maqnet. At s- he same time the conditioned reflexes, which were

- - with s-ho aid of other irritants, magnetic fie

distinctly in fish~~. This was more than strangeV~. Until

now , $‘- e researchers were confident that if the irritant is ceivel

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

reflex. f la t  h e r s  ~~~~~~~ ‘effect  is present, but there is no reflex.

Tn order ‘o exolain all these strangenesses, tt van necessary ~o

magnet is receivel by animal .

I
—

~ 

- -- --_ _ _ _ _ _
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T n i ’ i a l l y  t ,  u~ it  seemed t h at to f i n d  answ er ,~~~3po no e to this

ion is easy. (~~~nletely accidentally I~~~~vea~~~~kect ed that if

we in fishes &
~ r_ magnetic reflex, then already to the

~v~~~~/light of ref lr~x to develop not ~ecessary: i’ appears itself.

And , or s- h e other hand , if we ~~~~~~~~~~~~~~~~~ con d i t i o n a l  phot ic

re f lr ’ x , mac7 n e t (~~~~~pea rs as by i t s e l f .  S?nic re~~~~ did not detect

this close relationship with magnetic. - - f s - h e  conc lus ion

~~~~~~~ t~~p m a g n e t i c  field is received just as worl~~-light, network

O n t h i s  s- -h ey wrot e a~~ in s c i ent i f i c  pub l i ca t ion .  W i t h  t h e

~~~~~~ / effec ’ of m a g n e t  some people b.h.e~- perceived w e a k  g low.  Ma gne t

I i ”  not sound” , “did not issue odor ”, but “glowed” ! Everything

spoke for the fact that if there is not the eye, the perception of

maon et ic field must ho destroyed . How was our surprise and the

disa ppointment , w~ten eyeless fishes began t react to a net not

worse th~~~~ igh~~~~~~ That means retina

Mechanically cons-inning to give the usual set of conditional

irritants , we sullenly saw , that our blind fishes :eact to

us.14-/lig~ t ! True , ve-e-l-d-yl ight th ey~~~~~eived mor e bad ly  t h a n

siqht ei , bnt~5~~plet~ 1y k~~
_
~~ di tinct. And , most importantly, in

‘he, still br ighter was revea resemblance in -

-
~~~ 

- — - --- ----
~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~
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of l igh t a n d  magnet . Rut now it is already difficul t to say,

ag net  “gl ows ” or ~~~~~~ qight  “is ma gn et i z e d” .

Th u s, o ur st r a n g e  i r r i t a n t  is “3~~~~~~~~ ed .~~~- i tself  ie—t-h-e

comrades” ~~~~~~1iqh t . If they th~ ?nll
~

/ a ct ua l l y  -
~~~~

‘ . -

friends”~~~~~ one always accompanies another ,

then this facilita tes search.

L~ t us compare conditioned reflexes with small filaments , then

the hra in, where are closed reflexes, ~~ will be the assembl y, which

b i r d s  a l l  f i l a m e n t s .  Thus we began to_~~~~~~~~~ different sect ions of

t h e  b r a in  of f i sh  and each time were preserved ou sm 1

f i l a m e n t s  - m a g n e t i c  r e f l exes,  t h e  ~~~~~~~~~~~~~~~~~~ of o~ e nceph~t~~i

did not i~ stroy t~ em . When was cut the aw~~~~~~ brain,

changed ~~he~ onl y /p h ot c re f lex :  it bec a me the same as in -

fish . Thoy he cerebellum disappeared sonic ref lax,
cli

injured I~wt-e- ~~~ —b ain — disappeared photic  and m a g n e t i c

reflexes .

To t h e  p h y sl o l o g i s t s  it is know n s- hat the  ftc , if we place t~~

crystalline particle of salt on its ormedi te brain ,

from the lilut e s~ iution of sulfuric ac I not 4~~-rapi4ly, as it

‘his 4~~~~
’
vithoti t salt . T o  same - n of reaction we observed ,

- 

when they acted on the - in of frog by magne t or

_ _ _ _  I: ~~~ ~~~~~~ T~~
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ver~~ / l i g h’ . Tha~ means magnet ic field r#afl-y-/actualty is received b y

intermediate brat~~. Its reaovalfd-i-~taii 
- in fishes led t~~ the

disappearance of eflex to magnet , in the same way as s-h a destruction

o~ hearing eases the perception of sound .

Our i r r i t a nt  no ’- o n l y  s t r a ng e l y  acts , but  also s t r a n g e l y  ~~~~~‘ is

received.  For j t , it proves to ha, ~~1 not necessary s~~ cial sense

or qan.  T~ v i th u?~ d i f e i c u l + y  penetra tes  e v e r y w h e re , hu ’~ it acts  only

on ~~~~~~~~~~~~~~~~~~~~~~~~ of brain. If we accept t h i s  n o i n t  of v iew ,

then it is nossihie t o  e x p l a i n  some s tr angenesse~ in t h e  act ion of

magne t .

‘bu s, with whatever irritant we dealt, exc itation from it

compu lsorily t r a ver s e s  th e  in t e rm e d i a t e brain . Magnetic f i e l d

seeminol y occupied hare path at junction~~~~~ railwa y station and it

de ’a i n s  t h e  m o t i o n  of o ther  t r a i n — e x c i t a t ions. This is w h y  ma gne t

exer t s  s t ron g  b r a k i n g  ~~~ -“----.,,peffec 1-

As weak i r r i t a nt  magnetic field cannot - s.o-ek into other

division s o~ the ierv system and therefore~~~ does not ca use

react ions .  Rut  if w e , if w 4~~ iy it  together w i t h  t he

powerful irritant , v c ay, then to magnet it is possib le to

conditioned reflex. 

- ~~~ 
-.
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r~~s- us  r et u r i  to our  expe r imen t s.  In f i shes  s-he r e f lex e s  are

closed in intermed iate brain. That means to the excitation , caused by

m agne t , i t  is h e r e  necessary to~~~~1y a f lt t l e~~~ 4 an ~~~~~ll occur

she formation of conditioned reflex. In birds the con d i t i o n ed

reflexes are closed ~~ forcbrain. ~~ magnet there it is i~ yicult to

select , a n d  th e r e f o r e  ~~~ it it is not possible to m, ur-c c~~!re

conditioned reflex in birds. It is possible th a t/~~ man  t h e  magne t

act s e n t i re l y  ~icfer on t l y.

‘in a l l y ,  r e s e mb l a n c e  t o  w ov1~~’hi ght  also can he e x p l a i n e d  by t h e

di re c t ~~~~~~~fe f f e ct  of ma gne t  on i n t e rmed ia t e bra in .  Sp°cif i cally ,

t h is d i v i s i o n  of b r a i n  c losely

-

4(~s4Arw~l1 ~1 C 8 I T

key : (1) . V~.e4-djlight . (2) . Sound.  (3). Magnet and us 14,~l iqht .

The ey es , actually, are ~~~~~~~~ ~~~~~~ intermed iate brain. So that

the exeit i-t ion , caused by stat ionary magn et ic field , most -‘ can
- he guid ed along the vilest path — visual tract.

_ _  

_ 
_  .~~~

______________ — - ---.--—--.—~~~~~~~~~~~~~~~~~~~~~~ ,—~~~~~~~~~ .——.—-- ~~— — —~.. - -_J.._- V 
~~ 
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We finish ce~ versation about strange irrit ant with a feeling of

dissatisfact ion , as if ~~~~~read only several leaflets of the middle

of t h e  mos t i n t e re s t i n g  n a r r a t i v e .  Indeed r e m a i n s  s t i l l  much  unknown.

Row magn et ic iell in intermed iate brain is converted into the nerve

ex c i t at i o n ? a g n e t J~~~~~7act on peop l e? As to in pract ice utilize

a l r e a dy  k nown  pr~ p er t ie s  of magnet ? Answer~~.e-ponses to these and

m a n y  o ’her  a na st i on s  can be ob ta ined  on ly  as a resul t  of the work of

th e  res~ a rch ar s  of t h e  d i f f e r e n t  specialties , which ~~~~~~ -~~~~~~
‘
t h e i r

- - targfrt-~purpose explaining cQuwn~~~~ jen1’connections between the

maqnetostatir- field and ~~~ life.

6~~~ 
6T’~- I - - I //

/ /
/ ,/ (

0 0 0

______________________ ____________ ___________________________ I-
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Pr ofessor of L e n i n o r a d  u n i v e r s i t y .

t. L .  Vasi l~~~v.

_ 4,
The a-et-ien/effect of magnet , ~~ more precise , m a g n e t i c  f i eld ,4~~

d i f fe ren t orlani5Is (htomagnetism ) , on the brain and the psychic

phenomena (psycho.aqnetisi)/~~~~~~~ o the  questions , w h i c h

,

t,r~~~
,
~firs t are it ~~~~~~~~~~~~~~~ a t t en t ion  of t h e  sc ient is ts,

4-es-I ‘ 5 h ~ y are d iscarded into the tefuse box of pseudo—scientific

searchin , , t h e n  a g a l  u~flad~~ concentrated by new ob servations,

an d  a g a i n  t h ey  - ~ n~~~~~~rs .... Is noted at  p r e s en t  the new

of ‘he interest in bic— and psychomagnetism, caused by fresh

experim ental d at a in works (A. Rlyumen fel’d) on t h e  magne t ic

properties of the dipole molecules of nucleic acids, which play this

large role in s - h e life of cells , in cluding cerebric .

Serious observations on psychoignetism were for the first time

mad e by famops ?çench nauropathologist rh arcot and ~~“m ’-m his
- j gro f..-

- surcess5i~i~?ere I i  t he  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ In essence

they consisted i~ the following : in the hypnotized hysterica l patient• 
-ii

~~~~~~— - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - 
- - -
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wi ’~’ verhal Eugg?3tion was caused any visual , au)itorv or ,)fa ct or Y

h a l l u c i n a t i o n .  P a t i en t  told to  n h y s i c i a n , t h at’ ~eeç on’~~~~ ha nd

b u tter d ly, ~~ hears , for exa~ple, musi or perceives ~~ 3mell~~~~

roses. I f  a t th i s moment to the y brough t at a distance of

several ~~ntim~ s~ rs powerful horseshoe magnet , then the suggested 7

hallucinatio n weakened , disappea red entirel y. The ma gnet y —

ha llucinat ion was renewed . This  r emarkab l e phenom enon Was obse rved by

no means in all patie~ tc and,¼the ma jority of subsequent researchers

it was not confir iied . At the beginning of our century it was

foraot- l- ep.

In i q i g  I u n d e r t o o k  the  check o t~~e exp eri~~~~ of ~~~ Bi net~ ’

~r.1 Fare an d , surprise , on hypnotic performance with

one ~.oee.41haa1thy test4’ with f-*H-~1-ct~~~complete certainty~~~
observed—~~~~~~ picture. Soon, it was possible to find an add it iona l

five ~orsons, who exparienc~~~..~~l in hypnotic state the same

ef f e c t .

I h a1 the v?ry powerful w a v e l i k e  magnet , which  h e ld  ~—hi~ lo ad 1~1~

one and one—half kilogram. Applyin g it , T it could comple.ent~~ the

data of ‘-he ~ren~ h authors by one additional unexpected observation.

¶ha place of the oresentation of magne -s to the h~~d of test~~~~~~ ue

d id not have , i.~~., this could be occiput , ~~~~~~~~~~~~~~ front : but

sub startiall , in rder that ‘-he pl ane of the symmetry of hea d would

~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

— ______________________________
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pass b e twe e n pol~~ of magnet. tn fi ?tested magn4~~~~ would d isturb

t h e  suggested hall~irinatiys~ when its north Pole was

‘-he left side of head ,l~~ south pole — against right , and only in

one — in the reverse position of poles.

f l u r i n g  J u l y  1920 5- ook place the first Petrograd physiological

con v er s at i o n  - t*-, u n i ver s i t y small  circle, from which subsequently

was fo med the Al l— tln ion society of ~#e physlologists. nuring this

I off~ red to come forward with the report/c-~~~~uicatj~~

“about the effect of magnet on somnambulistic hallucinati ons ” (theses

of resort are pri ited in T~J~ volume of the “Russian physiological

journal” for the year  1 9 2 1) . Report caused the lively

erchanqe~~~tabo1iaa~of opinions, some would deny any a~ t~:~/effect of

magnet indicati~ g that the hypnot izer can by careless quest ions

direct asi-ed +‘o that , what it itself from it expects (reasonable

~b 1ert 1on , w h i c h  was  made  even in times of Charcot ’s experience).

others advance d the reflect or hypothesis of the Wionfeffect of

~~ whi~~~~dherad to in~~~~~ time Pere: directly on brain

magnet ic f i e l d  does not act, at best it can be the weak irritant of

skin receptors and receptors of the hair, which send the

m - ~ ti~.~i.pm l.~e/pulses of exc itation Wto ce rebrum . To this

professor A. A. L ikh a ch ev added the following concept . Perhaps , the

ele-tross--al-ically charged hairs of skin and head are at tract ed by one

- ma gnet pole and repu lsed by others, but this is considerel by

•~~~~~~
.

~~
—
‘ 

~~~~~~~~~~~~~~~~~~ mi— - — — —---,- — - -V— V _ _  

~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~ - — - - 
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‘-~ypnntic’- because of the frequently observed in h ypnosis increase in

‘-he s e n s i t i v i t y .

Only ‘-we he~ i present (one of them was professor . P. Zelenyy)

recog n i z e d  possible 4-he direct e f fec t  of m a g n e t i c  f ie l d  on cerebric

neurons and the ~lapsinq in them neuro—mental processes, after

r e ra l li n,  in t h i s  case , which magnetic field penetrates through bones

and soft t issues inside skull.

- s .  t h e  h y p o t h e s i s  of the  a i m i n g  a~~~~~~~~ f fec t  of t h e  verbal

sugges t ions  of hypnoti zer I could advance a of obj ect ions.

£~~~a~ which  wer e h y p n o t ized t he  expe i e~~~~~~~j~gnet pr o duce d
1, -

sometimes those o lid not know , Lonesho~~j~
x ect .result~.

M aone t cou ld he covered ~~
- so that exp e r i m en t ’r  w o u l d  not

know the  a r r a n g e m e n t  o~ poles , and all the same magnet ~~—wou ld act

in one position of pol es and ~~ would not act with other. finally,

ap~ rnach/~ pproxi .at- i-en- to t h e  head of any metallic or wooden

objec~~~~~~~~~~ e , w h i c h  do not possess m a g n e t i c  propert ies, to  the

suggested halucinat ion of effect did not exert. / True, after ~he
mult iple repetitions of these control experiments alternat~~~~~~~

’

“magnet ic” nonmagnel-ic ohjec~~~e.b4ac.t& qradua lly acqtiirei the ability

to influence h a llu cin a ’-inn . Apparen tly, this occu rred as a result of

s--he formation of conditiona l refle xes on the basis of the

unconditiona l actto-m-feffecs-- of magnetic field on the cerebral cortex

• U
-~~~~ 

-—-—--— ---—-— -V-———— — -—— ~~—.--.•~~~__ —----I—

— ~~
— . •-~ —~~~~~~~~~~~
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of b r a i n .

Subsequen tly for me it was possible to demonstrate these

p h e n o m en a  to  academic i an  V. ~~. R e k h t er ev  and the  spec ia l ly  ass igned

by .i~~~h V Ja r l . In y o u n g  years academ i cian Bekhterev worked in Parisian

c1in ic~~ a spec’- s of Ch arco t  and for  l i f e  preserved i n t e r e s t  in the

~rn ’- 1mi/e fec’ of ,agnet on the hysterical pat ients. Board confirmed

‘-he results of several experiments, one of them attests to the fact

‘-ha’- wi ’-h shallow hypnosis and weak because of this manif estation of

the snqqeste’l hallucinations the magne tic field does not

*~~~~~~~~ /weaken , hut , on 4-he contrary, ~~ amplifies the suggested

h a l l u c i n a t ions.

All these observations led to assumption about the fact that

magnetic fiel~~~ a~ abl~ of amplifying the carotid inhibition of crust

neurons. It, of course, needed reinforcement by experiments on

a n i m a l s .  At  f i r s t  select ion f-e-1l~~ -o f ro  s. By the means of s imple

attachment anim’il ~~~u l l ad  up rear extremities , and

they han g downward by head, This put t hem for some time (sufficiently

constant for each of themV
t
~~~~ tionless hypnotic statL._Pt

~~~
’

stopwatch was deter uined its duration , and. ~~~~~~~~~~~~~ experim ents

- was derive4onule-4-e4- average value. To froq~~~s brought the sa me

magn et, w h ich serve~~~s in tests on tho~~F 
were hypnotized

~~~~~~~~~~~~~~ Wi th t h e  Indefinite arrangemen t of magnet poles on ly a little

I
_ _ _ _ _ _ _ _ _ _ _ _ _  

__________ _________________ _ _ _ _ _ _

sIII_I•_
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4~ i~ creasei the a verage durat ion ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ eAp -L i~ant~-—e h~ —-’

sq

C ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~za~.eq.—4er-at*,-a of hypnotic state (2.733 minutes against 2.045

m I n u t e s , I.. ~~., by ap p r o x i m a t e l y  33 pe rcen t ) .  The d i f f e r e n c e  was m ore

expressed (1.13~ mm ii e aq inst 2 .04 5 minu t e s — 53 percent) in 11

e~~per~~~p~~ts  ~~~~~~ - position of poles — themes very, in

which in experim ents on people—hypnotists we observed the state of

the depressi on of carotid braking.

Lat er 4-h ? institute ~~ brai- I placed experiments together

with oracticing students on the effect of the same horseshoe magnet

on generated in ‘-hem motor conditional reflexes of hand; as

uncond itional irrit ant served 4- he electric curren t, start~
’ed into the

‘4’,’—
fingers of the same hand. Tn 12 experiments, carried out t four

test~~~

4

~~~thermore predominat ed ~~~~~~~~~~~~~~~~~~ of magnet. In

sharper form this braking effect of magnet ic fjeld on ‘-he conditiona l

re flexes of fishe s and pigeons was establ ish~~~-etalled by Tm . A.

~hol olov in I9SR. In the first place, the braking a~~~ow/effect of

ma qnotos tatic field remind s the suppressing effect of the positive

pole of direct ~~ electric current — the anode. The shi roty

st i mula ting acti ,i of elect ric field , on the other h~yd~ is simila r

t~ the a-~t-~~~,/effect of classica l irritan t — cathode .k fhr*~~~ ~~~~

- ~~ 
-- - - 

- 

— S—~~- -~~S~ — - — - —
- 

—•-—~~•~~~~ ‘———---— -- — — —
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means however that the magnet cannot exer t the stimulating

~~U~~/ef~~ct Was expressed the opinion that th~
”
~~ Yin~~ uagnet , an d

variabi’ m agnetic f ie l d~ j a4.s~ in the nerv e tissue i-he electric

currents of su p e r t h r o sh o l d  force. ~or example , lo~ l already it is

tha t  t h e  al P~~ natinq mag n ~~~~~ field of ~~~~ force h~e c au~~~
osphe ne ~~~~~~~~~~~ lThbo~ation with Ye. . Gal ’ vas , T a .  I .

Perikh-im ’yan ’-sem and i~ P. V. Terent ~~~~~~~~~~~~~~~~~ of the

institute of the brain of the name Bekhterev, ~~ITT , ,19t11— 194~)

by powerful hors~shoe magnet it was possible to cause ~biyt~t~

nhosphen~ s in wom an , who prelimina rily accepted the 4~ se of “p~~vo te ”

(mexican cac ’-us, con tainin g mescali ne and other alkaloi ds) . This

p r e p a r a t i o r  ‘aus ~~ u n u s u a l l y  t h e  power fu l  and prolonged exc i t a t i on  of

visual r~ qion of cerehric cortex. When are screwed up eyes , in the

f l a i l  of ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ kaleidoscopically change e~,h

ot her ex tre m e ly b righ t and coloring vjsuai”~~~~~~~ Of our

l ocated in lark room , the rapid adlustmens-- of ma gnet

downward ~ t a distance severa l centimeter s from postcranial region

each time caused t h e  app earance of th~~~~~~~~~~ phosphene in the form

of “‘race from fIP~17tt1~y
t star ” (accord ing to its expression).

Little unlerstanlable , but very ji~~ifica n~~~? anot her

nh .nopenon , which was being observed by as in I- he sam experiments:

when the magn e t , approximated to the occiput of tested
7 

turned

~~~~~~ 1RO le;rees, te en this many times it causeti in a row the same

_ 
_ _  

_
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ro’-a’-ion o~ ~pon
t an~ ous visual mode.

It  is necessary to assume that further research on

p sy ch o m a g n e t i sm  promises  th e  s o l u t i o n  of m a n y  mys te r i es  of t h e  work

of brain.

px 
p

\/\~!\

W ?speela l l
1
y~~~ str iY$,q~/ n b~e ext erior f -tee/thin m et a l l i c  band ,

as if d ia~~~~~~~?~~~ covered

— this is ~~~~~~~ sai d L ema n s~~l. — ‘~~~~ha s migraine.

~~~~~~~~~~~~~~~ temansel ’ v~~~ greeted ~~~~ me rr vfml vo ce nd

pr obabl y afte r .~ t iaq, aatom tab.d T looked she

- -.5 - --- — ~~~~~~ —~~~~~~~~~~--~~~ ~~~~~~~~~~~~~~~~~~~~~~~ — - -~~~~~~~~~~~~~~
-
~ -

‘—- ‘S ~~~~~~ 
- - 

-~
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sa id w i t h  t h e  smile :

— in  n o4 - t h t ~~k , yo u n g  person t ha t  these are  th~—e-~ro-n-a: t h i s

s i m n l - y  m a ; ne t i c  b a n d  f r o m  headache ”.

(Ana 4-ole ~ran:e “~~ d ~~~~~~

_ _  

—

~~~~~~~~~~~~~~~
- V
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~~~~~~~4. t-*~ medical institute.

f l !PA P TN FN T OP ~OR ~~A L PK TS TOL OG! .

~fere under professor M. P. ~~~~~~~~~~~~~~~~~~~~~~~~~~~ iro’!p of the

re sea r chers  c on d u c t e d  ex t ens ive  work  on research on t he  ~e~~ on/effect

of m a g ne t i r  fieli on vi’-al processes.

On ‘i~’ esni ts tchieved by them , about conclusions and

‘he scientific worknr of laboratory I -h e  candidate

of the neu r a l  s j enr e s  P. G. Skachedub .

1~ ~~~~~c,n-~lusions

~a ; n *t i r fi~ I l is one of the real factor s of environment , and

i ts  effect on living organis.~~~~doubtedly necessary to consid er in

bininq y and medicine.

I
I 

- - - - - 
- -
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Permanen t magnet influences the properties of t h e  b lood .

In magn e t ic  f i e l d  the blood is coagulated more slowly .

TI- was f r ,the first time shown , that the leukocytes — the white
4-

blood V . pro tec t ing  organism f rom mi  obes , in magne t ic

field become more active. Thus, ~~~~~~~~~~~~~~~ - r erties

of organism.

“phenomenon of ~ogendo v ich” — t he

r e I -a r i in q ,’&~-~~ 1 r - n /4e-le-y- of ‘-he precipitation of erythrocytes

(red brown 1l/~p pres) in magnetic field. Tho professor Nogendovich

cons~4ers that thi s is the result of the action of external magnetic

fiel~ on ‘F° electric and magnet ic properties of erythrocytes.

!rythrocytes ~~p-tn to move in a circle, a n d  ~~ possibl~~ a~ d—~~~
ro t a t e  ar onn ~~~~~~~~ xes .

P er m a n e n t  i~~~n~ t changes the  p e rmeab i l i t y  of a n i m a l  cells and

tissnes. Tnvest i~ ations~
’
~~~~~conducted on the isolatei,’-i-nsu late-d

livi ng .uscl~ s of fro~j. It turned out that the weight of muscle,

— -~~~~~~~~~~ -- 
- —- ~~~~~~~~~ — -

- 

- ________ -
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which was ~~i~ g ioca’-el In special ph si logical snlution , is

increased more, if it ~~~~exposed~~~~~~~~ agnet. The sane results were

reacP~ed by ano4-her m~ ’hori — the lifetime staining of skeletal

muscles. Muscl~~, whic h is l ocated in magne tic field , absorbed more

rolor~vnInt, than o’hers.

The action of magnet decreases the necessity of or~ anism for

oxy~ien , l,werinq~, th e eoamon/q~ —~ Fa -~~I-otal level of gas exchange. This

was ~~~~~~~~~~~~~~~~~~~~ in the series of tests on white mice , w h i c h

in 4- pi e special glass chamber (glass oermeated for a magnet ic field )

pl aced bet ween i-he poles of constant electromagnet .

T’ 
~~~~~~~~~~~~~~~~~~~~ 

field suppresses I-he nervous syst em. ~~

‘his tt i~fpnc~. ihl e~4o explain that the e.e4Lo~a/effect of maonet

decreased the ~atn of wounded . (This treatment was auplied in-4~

Der m~~~~~~~~~ 4~4ttr4 nq Great patriotic war)

Of the exisI-~~nce of the phenomena of biomagnet ism it is possible

t~ convince any. ft suffices to place the head of man between the

poles of i-h electromagnet even of the small force: the switching on

and n of electromagnet is accompanied by the

perception of flashing (“ma gne t ic phosphene”) . Some in

B
- —- — — — — ——— — - ~~~~~~~~~~~~~~ — —

- -~~~~~~~~~ 
— V
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~~ l~~~~~~~~ /com p l e t P  darkness see the brightness of the electromagnet

it sel f , wh ich li~ apee ars  with  t he  disconnect ion of c u r r e n t .

such data , that ch aracterize in essence the problem of

nsa net isa at present . Is made not so m uch , but also not so it~~~

, if we c~ n3ider f-ha4- a&at~ fog, which surrounded until 
recently

‘- hese questions.  

-
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WI T.L B? RE (VTIR?n BY THE F U T U R E  ASTRONAUTS MAGNETIC COMPASS ?

Al ’-houqh he ast ronaut , notes the American scholar McCracken

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ j~~ w i l l  not need the

information about magne4-ic fields for space navigation , i-hey can be

u sed for the purpose of the protection of man from th~ intense ,

le’-hal ~~icsie~~radiat ion , which from tim e to time is

I-he Su n .

~agnetir lines of force havW La~aa._v 4* for the propagation of

the radlatol by ~he sun cosmic rays. Electrically charged~ particl’~~

can freel y move along magnet ic line7 of force , rotatini around them

on spirals. Rut to intersect them ’~~~them is very difficult.

Thus , m a l n e t i c  l in es  o~ force  served as ~~~~~~~~~~~~~~~~~~~~
motion , em i t t e d  by the  Sun. Therefore the y ha ve~~~~~~~~alue for the

understan ding of  the nature of cosmic rays and bonded with the n

phenomena, observed in the Earth , and also for the fli;ht safety of

‘-h e fu’ure astronauts.

t 
_ _  _________ _ _ _ _ _ __ _ _ _ _ _ _ _-

~~ 
- 

— — — — -—-—- —..~~~~._.~
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If asI-ronaut is have the contemporar y ~~~ /chart of the magnetic

fields o~ i n te r n i an e t a ry space , then  he w i l l  be able t o  a)v o i d  t he

inridenco~~~ pinge~~~ L into magnetic field , maneuvering s h i p  and

nassing ‘-he zones , where lines of force are connected with the Sun.

Then, even if will occur sudden outbreak on the sun with the

election of leth al particles, spacecraft will be shielded from their

action.

1-
4

____________ — ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — - -— .—-- - - - - - — — —— — - —-—— ---- - - - - -—
~~.~~~~~~ -~~~~~~~~~-— - ‘~
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~cn Thousand Gauss.

In ‘-h e special l~aboratnry of ‘- he ~1’ih’~~ techn ica l  sch oo l of

~a ssach n se4 -I - s  ( U S A ) çw i l l  be cons t ru c t ed  ‘ - h e  magn e t  w i t h  t h e  s t r e n g t h

of field in 750 thousan d Gauss~~e.. Along with purely Dhysical

inve~ tigat4ons on iiant magnet i’ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ s—he effec~- of

magn et ic field on hum an organism.

(Atompraxis , 10/11 19~ 0).

-~~~~~~~~~~ - 
-~~
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~ A G N F T I C  PILLS.

Th~ anc ie nt ~hysicians used magnet not only for an ex4-rinsic

also they gave ~~ i?~~~atient s inside. The ?~ypt ians , for

example , looked at ma gne’ as at the_ -~~~~~~~~~~ with the aid of which

it is possib le  t o  achieve immortality. Rut were such , vh~ asserted

4-ha’- t he  m a g n ef is a poison , and antipoison from i’- — garl ic juice.

-
-

V 
- ~~~~

j
-
, -

The theoretician of antique medicine Galenus considered

magnet ically stable substance. Wise Avit-senn,/~~eated by the magnet *

hypochondriacs. Paratsel ’s prepared from it magnetic mann a , and

Agrirola - salt, oil and essence.

Thus one of the method s of the “treatment” of Paratsel’s: “
~~~~~~

- 
—V  

________-- _____________________ - _______________________
- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

— — 
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the magnet , died ocher, and +~~~~ burp in the earth/ground :

on it are poured the seeds, inoculated with t4e-t- -

patient. For the acceleration of

~nrrease it is ne essary to pour on them by t h a t  wa t er , by which the

natien ’- washes herself. As soon as these seeds grow patient ~~

aets better”.

- 

J~1 J L

I 
- -  V -V 

-V - - -  -- — ——V  -

~~~~~~~~~~~~~~~~~~~~~~~~~
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/2). T, i~d in  thi~~~ ase the bacteri~i’~~l *et-*~~~-pffe~~~e!t)~e

Ua ge ~~~~~ 

- - - 
- - -

Post nv—on- non.

Institute of roeni-qenoloqy, radiology and oncology.

~~. A. Ukolov a and G. G. Khim ich :

PEPMA5~ Nr MAr ,N?T AFFECTS INCREASE IN SARCOMA

in the experimental division of our institute are carried out

‘-so series of observations of the acti~~~’effect of permanent magnets

on the sarcoma of white rats. Magnets are applied~~~ sortei

comnosition and different force. In the ~~~~~~~~~~~~~~~~~~~~~~~~ we

take the magneti zed rings of steel wire, which are fas ten ed aroun d

neoplasm . To con t rol ra ts fasten the same a n n u l i , but not magnet ized.

In ~Oo/o of animals with neoplasms from 1 to 1.5 cm. in diameter ,

sublected to the effect of magnet , w i l l  occur resorption of sa rcoma.

_ 

_ _  _ _  _ _ _ _ _ _ _ _ _  __
- — 

-— 

~~~~~ ~~
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The neop lasm s of lar ger size/44-ee-ns-iion- are not decreased. Not in one

of t h e  con t ro l  rat’~~~~~~~esorpt ion i-* i~ observed.

In the secon d series of experiments are applied the magnets from

‘-he alloy ~? AN!fl-14 with induct ion 1100 gauss. In a number of cases

occurs the resorption of the much larger n~ oplasms: to 6 x 3 cm.

It is po~sibte ‘-o assume ‘- hat the physical effects of ‘-his type

are ~~~~~~~~~~~ those discovered in 1958 b y professor L. A.

by i - h p  propert ies of the  magnet ic  p o l a r i z a t i o n  of the

nucleoprot eins  of l i v i n g  cells.

_______________ 
~~~~
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nROT!rTTON FROM LETHAL PADIATIOW DOSES.

The American researchers M. F. Barnotti and D. M. Rarnott i

that 1f we hold mice for several seeks in the field of

powerful permanen t magnet , then in them it is obseryed leukocytosi s -

a quantity of white blood cells inT~ A max i m u m

increase in the quantity of leukocytes (to 30—~ 0o/o) is ~~ted during

of 4-he first two weeks after removal of animals from magnetic field.

These -late v iii allow the scientists to construct the fol lowing

workin g hypothesis. If we treat by the magnet of mice in which under

the a..4i on-,.~e~~fec i-  of i-he ionizing radiation are disturbed the

hemnpoietic fun i-ions of bone marrow , then little it is developed

white blood • Was made a series of the experiments , wh ich

to a determined degree viii lustify the prognosi of the scientists.

Mice ~~~~~~~~ - subj ec ted  4-, prelIminary action fields of permanent magnet

more easil’~~~~~~~~~~~the radiation doses, lethal for animals under

norma l conditions.

I
- 

V.— - - -~ 
- 

~~~~~~~~~~~~~~~ 
-- 

- V— -_________ - - -V 
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IS ‘FA SIRL ! NEW ~!THOT) 0? DIAGNOSIS 0? CA NCER.

In the Fnqlish scientific journal “Nature ” ~~~~~appeir~the

r~ pnrt,~.oui&M.e-e#-+-on-, that the Am rican scientist s F. Senftl. and A.

Thorpe, nossibly, e new method of the diagnosis of

cancer. They ~—iHr experiments w ip  the cancerous tissue of the liver

of rats end t-h-e y ~.+44 establiI~~that the magnet ic properties of sick

‘-issue and tissue ~ ound/heal’-hy were not identical.

If, they no’-e,1 that further experiments will show that the same

difference is charac 4-eristic for other for~%pce1-,s of cancerous

diseases, then “the measurement of magnetic properties ~~ will he

possible $o apply for the purpose of diagnosis”.

- V . 

-‘
4!

- -‘I

- 

-
V.—- 

‘_ V~~~~~~~~~~~~~~~~~~~~~ !”~~~
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~~~~~ ni an t s ?  Ar e~ c I h ~~ctø4J~i y t o  i - h e  a-otio-n/ e f fec t  of m a g n e t i c

9 oil ?

“A NF?OT P rI PT SM.

Who I~~a riot pie childhood b (~~
V
gnet , orcing “to da nce”

nails and me ’ali ic p ari! Rut for sure you — not tryi~3. to

at$-ract - —h-y ~4~e magn et ... plaiY~~ Rut this almost is possible.

~‘ecently coming f r - n m family of roots is completel y clearly dra wn to

he side of p l u s . . This surprising phenomenon will

~~~~~~~~~~~~~~~~~~~~~~~~~~~ of biological sciences A . V. Nrylov. He

v~~~ ra1l~ nm.e- i t  magnetotropi sm .

for the Ias i- tLat4.r several ye ars un d er his management i’e ‘he

institut e of s-h e physiology of ~~~ plants
’
~ K. A. rimiryazeva ’s~~~~~

the Arade ~ of Sciences of USSR ronduc~~~urious works on research

on •he effect of m a g net o st a .ic f ie ld  on the v ital activity of plants.

~ntimel, 
lea p experiments of scientist. Many ideas ~~~~

ro.ai~f~~ose which were no’- accomplished , ‘- be most inter stipq

1-hyp othe ses - not proofed . N ov investiqations,,~continu& oworkers

an d ‘-he comrades , expec ting to fin d to this means much new and

valu ab le .

_  _  _ _ _  -.-
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WI-at is magneto’-ropism ? ~efore us the basic ‘- heores-ical

~~~ rlusi on s 5-~~ ~~~~~~~~~~~~~~~~~ basis of ‘-he hundreds of experiments

(A • V • fryl ov ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

floes not occur  t h i s  case in order t h a t  p l a n t  wou l d  be m i s t a k e n  —

woult~ grow upward by roots, downward by leaves. In a strict order is

constructed each cell in living organism; its sid~~
’are

n o n h o m o ~~ eous. T~ exactly the same manner , for examole, u sua l

ca bba ge - ha~ the right and left halves

Why precisel y thus? Why not otherwise? They say that s-he cell is

polar: 14-s end~l~-ee-4s are not identical . Is polar the  pla t :  sharpl y

ar~ dist in g u i s h e d  roots and  the upper sprouts. Rut

polari4-v? Tn wha’ he essence of t h i s  phenomenon?  In t h e  word itself

“nolari’- y” is laid i-he concept of field. The most universa l form of

4-he manifest ation of field , i. e., motion of mateF 7~~lectromaqnetic

~~e state. All substances have to some degree magnetic properties;

s-his is the ph ysical basis of those complex procasses, which

nccur,C.tlow/l~iet in living organisms and dete min e the i r  increase ,

.4.velop.ent. We frequently say s-hat any- is the whole chemica l

plant . Each nroc~e4tnq ~ ~e[~i~ctioi~, in turn , leads to a change

. --~~~ 
V - — - — — — —~~~~ -- 

—

~~~~~~~~~ -‘
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magnetic properties, appear electric potentials — biocurrents.

nincurrent already itself changes the oh~~~~~~~~/natur e  of ‘-he

meanet ic properties of substance. Thus, is created the closed circ le,

the indissoluble unity of elecs- rom gnetic field with living system.

‘ach ‘-ime depending on condi’-ions~ori q ina t~~ one or the other

electromagnet ic state, and it determines the polarity of en t i r e

organi si.

answer/response: polarity is the property of living

matter , wh ich del-ermines the metabolism of organism. But at the basis

of oolaritv ii4~.-g# the magnetic properties of substances.

“it is ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ A. V. frylov , that

physical basis, which determines the continuity of the con versions of

substances in on anism , is uncompensation (asymmetry) of

elec’-rnma~ netic forces, in other words, asymmetry of polarity. In

‘his case, apparen4-ly, by no means it is indifferent as shifted

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

Thu s, polarity is a basis of bases; depending on its stat e are

amp lifiel or are inhibi ted vital processes, can occur(~hei r~~~~~T7
-4.sll/t~,!-a4,’complete disorganization , whic the death of

separate cells and org #eoutr.ln, but that also entire organism.

I
V V 

- 

— - —
~~~~~~~~~~ 
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Thus far t-hi 3 is hypothes is. • Far going, open ing captiva ting

nrnsper’-s. I’- m ates it possible ‘-o approach in a new way the study of

i-he most is ort nt problems of biology, such , for example , as

heredi’-,. V can be, precisely, this path will lead to the

development of the efficient and reliable methods of control of

increase , levelonient , the life of plants and animals.

As 4-~~e h~ s1s of h ypothesis are place d the real facts, checked by

experiment. Here(!~~~~
i
~~
v

Prom the report ,f i-Pi e laboratory:

I. The magnet ic field of earth must have a direct/~t-e aight

effect on the vital activity of plants. This will confirm

ex periments.

TI. The seedi of grain , maize , cotton plan t  are placed in the

humid glass chamber, On spe ml support 0Aeock.4 was stuck filter paper

wh ose en~~~ snd-s ar e ‘- -.4 into vessel with the tap or distilled

.- va ’-er in order evenly to wet paper. Part of the seeds was oriented by

rootle’s o~ i~-ts to t he  no them magnet ic  band of ear th , anot he r

to south. Germination ç~roduc in darkness, at temperature plus

1--
— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - - - 

~~~~~~~~ 
V 

- - - V: -‘



nor = 771 34207 PAGE

1R—2 c0.

T’- is nec~ ssarv to especially maintain completely essential for

s~ rh exp er iments  the part: necessary to tak the only dry seeds: if

‘-hey are preliminarily wetted or turning up, then t h e  e f f e c t  of

ma gnet- ic field sharply weakens or(~~~~~~~~ ly is lost.

Under such condition s we ~erm)natPd the seeds of m a i z e  of type

“Voronezh-76 ” and v44* establis?~~~nstst:t. (see photo 1) 
1~~~

t those

seeds, which were direct-ed by rootlets of nucleu~~~~~~~e south

magnet ic pole of earth (2), germina ted  ~~ day earlier than the seeds,

‘urned by rootlets of nucleus to north magnet ic pole (1).

Furthermor e, in b~~ pen the- case an increase in the roots ii~Tli~ s4~ s

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

of nucleus to the nor’- h magnetic pole of ear~~~~~~~ t and

in 5-he di rect ion  of south magnet ic  pole. The s a m e  law ~~~I

shoVthe seeds of the wheat of type “red—grain ” (3 and 4).

This ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

t~s~ _ _ _III. ~~ studied the a.tj-on/effect of magnetic field
1~’ 

created by

artificial permanent magnets. For these experiments was lasigned

special instrument.

t
-
~ V V V~~~~ V V _  V V ~~~~~
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On photo 2 is evident the interqrowt h of the yeeis of grain

placed in -t n a r t i -~i - ia l  m a g n e t i c  f i e l d .  Ear l ier  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ to

germinat e those of them , root lets of of which was directed to

south magnet pol-~. Are confirmed the same laws, which were not ed

e~rl icr.

iv. rrac44’we the simultaneous effect of magnetic field and

chemical substances - st i .u l ato rs .

W e consider that t h e  acb4~~~Ieffect  of such suhstan:~ s on rate

and ~t~aL~~ -*-.-L/naPure of and the development of plants must

be examin ed first o~ all from the viewpoint of the possibi li4-y of

charge th~ ir effect of the stat e of polarity. For our

~xperi.ents we select- giherellin. With its solutl on/opentnq~~re

filled 4-he tiny opening~~ p-c--Fturee~ made in the dry ~~~~~~~~~~~ wheat

“rod— gra in.”

As ~s evile,t in photography 3, gibberellin exhibits its

-eetl~n,1pffec’- on an increase in the sprouts differently.

In such a case, when seeds were oriented by rootlets oft. leon

~o the positive pale , gibberel l in mor e power f u l ly  ~~ st imula t

‘his testifies that one and the same substance under

conditions of the d i f f e ren t  stat e of polarity exhibits its
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*.~~tsu~~effec’- dissimilarly .

Experiment s~ ows and another very important side: polarity can

change wit h ‘-he aid of chem ical substance s, in particular with the

i d  of gibherellib . If usually sprouts more act ivelv to

south pole , then with interference of gibberellin we see opposito

pict ure . ~om nreh~~ sive research on the polar (magnetic) properties of

s t i m ula t o r s  and i n h i b i t o r s  of increase wi l l  render  g reat  a id  in s-h e

~in~I er s + a n ii ng  of t h e  mechanism of 4-heir ~~~~~~ /effect.

V. P o l a r i t y  p l a y s  the role also in the immunity of plants —

thei r abiHtv to resist diseases. The spro uts of the seeds , oriented

by rootlets of nucleus to north magnetic pole , densely occlude by

parasites — mold fungi (photo (1, to the left) . the resistivity of

‘hesD sprouts w i l l  be clearly ~~ ucr~~~ re4uced. Entirely appear in

anot h er way  t h e  sp rou t s  of the  seeds , ori ented to south m a g n e t ic pole

(photo (4,’~~~
’
the right) , although the conditions will be equivalent.

Al! these fac t-s indicate that the electromagnetic state

(polarity) is the mos t important factor of the vital activi ty of

n i a nt s.

b~~~ candi date of biologica l sciences A. V. Krylov , C. A.

Tarak anova.

t 

- 
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flE~?~VES A’T?WTIDN. Li’-~~ ‘7 ~~~~~~~

The eff~ ct of magnet ic field on living organisms -
~~~~~~~~~~~~ become the

_ _ _ _  ~~~~~ ~~~ —~r~~~~~~/subject of real studies only in the 4zz .t.~—4ash-/latter years ,

alt-hough the searches in this direction are undertaken from old

t-iaes.

Only recent-ly i-his phenomenon will be strictly scientifically

proved on pla ts. The merit of this discovery,’e~~ning belongs to

Soviet, ~~~lar~~ Aleks andr Vasilyevich ~rylov .

Alre ady the first experiments shoved 5- hat with the germination

of seeds in magnetostatic field an increase in the sprouts sharply is

accelerated d u r i n g  ‘-he orientation of rootlets to south ma gnet ic

pole . —~~r~~~~~~~~~~~ - t h e  f i r s t  s c i en t i fi c a l l y  established facts, which

lie as the basis of experiments.

It is diffi cult at presen t to f~~ esee ,ll the scientific and

practical consequences, whi ch ~~~~. can~~ iv~~,f~~~ investigatton of

magnetotropi sm of living beings. However, already nov there is no

J
Vt.

4

— - 
- -- — r~~~~~~~_—~--~ -
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doubt ~hmi - we lea) with the new , previously unknow n proper ty of

living patter whose research i deserves the most careful attention.

Life on the Earth in the determined magnetic

field , haract~ ristic to our planet , and t his, of course, ~ had to

be reflected in $~hp  e v o l u t i o n  of life and to peculiarities of the

nrgan i? a ’-ion of iietaholism. Therefore the abrupt changes in the

magnet ic fields, which the organisms can be subjected ~~~~~~

‘
on the

!arth ,-~~~~~~~~~ -tlcular on into space, are ca pable , orobably

have essential effect on the different sides of their vital activity.

We hope that th ps — the researchers of outer space will

b r i n g  ~~~~~~~~ data on i-he effect of magn etic fields on living

5etnqs.

Academician A. I. ~ursanov .

I
ii’—-’ ~~~~~~~~~~~~~~~~~~ . ~~~~~~~~~~~~~~~~~~~~~~~ -~~~~~~~ --~~~

--- - 
—- -
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‘nqljs!’ professor’s experiments L. U. odas (Belford college).

19~0

Was investigated the effect of magnetic field on 

‘

e in

‘-he plants. For this purpose was used large permanent ma gnet . the

maxi m um strength of fiel d reaches 4 thousand gauss. Experiment is

conducted as follows. In sterile conditions in the small glass

chamber on nutrient aqar ç~ev the s
’
~$~~~?The chamber ,

between Magnet poles, rotates in horiz onta l plane

for ~~~~~~~~~~~~~~~~~~~~~~~~~~~ of the earth’s

gravity) . nbservation’?~
1
~~~~~~on4uct) after roots of niants. Head of

root- and th~ s~ c’-ion of closest pole was photographed after each of

10—iS minutes .  ~aie 5-he vast number of experiments and in all cases —

with very rare excention ,~~i-1.in3t-~ol1 —

— roots d stinct headings, rootlets

~~~~~~~~~~~~~~~~~~~~~~ to 4-he side of strength of the

field of magnet , acem ingly ~~ depa rt~~~ from its a-e4to-m-/effect.

The det ermined changes are observed in the internal structure of -
V

I 
_ _ _ _  -~~~~~~~~~~~~~~~~~~~

~ 

1 
- - - _ _ _ _ _ _ _
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cells. Special atS-ention was directed to grains of starch; them

f ormed drops mor e  on t h a t -  h a l f  of the cell, w hich 4~ •uange~located

nearer So S-he concave side of root, i. e., further from m a g n et . It is

possible ~o assum e that in cell there is some mob ile/motile material ,

which Is distributed (and carrying off after itself starch grains) by

action of magnetic field in the sa me ma nner as ~~~~~~~ under the

~~t1-.*/effec4- of the force of 4-he earth’s gravity.

4
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AR? N?CFcSARY ~~~ MORE PRECISTOM MET HODS OF STUflY.

consilr’rs i-he can iida 4-e of biological sciences, hea4 hiophvsical

laboratory of central institute of hea lth resort science a n d

nhys ioSh e r ap y  A. S. Presman

~~~~~~~ I~~~~~t -h~~ magnetic phenomena we

everywhere - from the magnetic properties of electron an-i atom to the

grandiose magnetic fields of space.

On ‘-he Earth in the process of evolution everything living had

to be adapted to the stationary field of terrestrial magnetism . It is

know n, however , that this field in i-hp course of +ipp undergoe s

chan qe beginning from daily variations to extremely slow changes —

t~~,r so—cal led secular variations. Especially abrupt changes (magnetic

storUs) occur in the periods of the maximum solar activity. There is

no doubt , that all these changes one way or another manifest

V 
‘-hemselves the func 4-ioning of living organisms. It- is possible that

.the noted during the greatest solar activity deterioration in i-he

state of peoni. with cardiovascular and nerve diseases to some degree

-.1
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majne ’-ic storms.

On the prO C~~sSPs  ~f vital act ivity it can , to pronounce and the

stay in i-hp ranges of magnetic anomalies, where the magnet ic

in t-ensity i-en tim e s is higher than usual. This must

niants and animals . ~~ even more probahl~(~~e biological e ffect of

‘-he a r ’-1 f ic -~i a l l y  created magnetost atic fields in laboratories and in

‘-he Inlustri~ l enilerprises, where 4-he intensity, m#~r~e1rlth already 4-.*o-

4-en~~ thousan~~ of times ~~e mo~~~~~ c~ nat ural fields of earth.

In nuinero~us experim ents i-he scientists observe i-he a-etion/effect

of powerful magnet ic fields. Rut no one still not it will be

Impossible •o re—1-a4lde’-pct ‘he action of weak natural magnetic

fields on living organisms. Does~~ ate  t h i s  that  such e f fec ts  are

~b5ert? Probably i. Are necessary the more precision method s of

studies, and there can be, another approach to the very evaluation of

biol ogica l effect.

The role of , .a qn et ism in biological phenomen a , a pp a r e n t ly ,  is

“7not limite d only effect- of external magnet ic fields ~~ liv ing beings.

th:t the aagnei~~c reactions are one of the important

sides of vital a—tivity, one of the  main par t icipan ts of S- he int im ~~~
eroc •~!“ 

which  t a k e  place in l i v ing  cells, one f the  3perat ore of

Such we ~~~~~~~~~
‘an ~~~~~~~~~~~~~~~~~~~~ wi t h the

~2~

k

-
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works o~ L .  A. , Bt.~ ume eI~~~, who investigat ed magnet ic oropert ies of

‘-he  molec u les , w h i c h  form part of the principal part of the living

cel l  — its nucleus.

wonli want to note that , studying the mechanism of the

h i o l oq i ca l  eff ~ c’- of magne t ic f ie lds , one should remember about7that

~ _ L~~
_ i-ha nrocesses, which occur in living cel!~~~~t always succeed~

in squeezing into in ‘-he strict basis of the physical laws , valid for

an inanimat-e nature. Depea tedly were presen ted the hypotheses that

for i-he uniors’-artl in g of biological phenomena it is necessary,

~er h a n s , to  cons t ruc t  the building of new physics, in the same way as

‘his hanne n~ d in jts tim e during the investigat ion of microcos m. Ti-

is possible that research on magnetic phenomena in living cell will

he 4-he fIrst—~~~~~~~~ in the construction of foundation for such

shys ics.

I
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PHYSICIST’S 4B~FRVATT0~S.

A n y investigation of the physical act ion on v i t a l  processes must

he accompanied by the careful analysis not only of the biological ,

hu’ also physical side of experiment . flnfortunately, in works  on .the

bi.omagnetism ~~ this not it is evident. That which ~~~~~~~~~~~~~~~~~~

by ~~raday the fundamental law of electromagn etic induction says,

that- any change of the magnetic field -stimulates (~~ induce s ) in

conductive bodies the electric current whose force depends not on the

magnet ic f i e ld , but on t h e  rate of its change.

~~ any organism , rhich has the nervous system , the ‘-ransuission

of exci5-atio~~~ ond nctJ~~hy electric current. And completely it is

natural 4-hat the excitation in nerves or the brain of electric

currents acts on organism. Rut indeed as a result of the inc lusion

and ~~clusion of the maanet ic field into all internal tissues, in

particular in nerves and brain, is stimulate d current in accordance

V with their conductivity. It is extremely desirable in greater detail

- 
to investigate the a~t~~~ /effect of the induced currents on the

nervous system. 8ut only one ought not to call this “bi,magnet jsm ”

_ _ _ _ _ _ _ _ _ _ _ _

- 
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by ‘-he “a’oE’-ion feffec t of residual mag ne t i c  field”.

~iolo~ ical eff~ ct in all exper iments ’~ir-c~m ne4-*~.~’-incluston and

of m a g n e t - ic f ie ld  prod uces electric current .

JLO4~~~~~~~~~ 

_ _ _Wel l, an d y 
~~~~~ it~ d.a-u~~ is~~~~~er~ if in experiments i. used the

permanent magnet , which imc4~4e~~onnec ted ar~1,cannot he i sconnect ed?

in 4-his case q apnroach, ppro,riaet~*on or ing -

rep oval,~ 4~~~~~~ of magnet are stimulated electrica l currents , only

weaker (~~a-t’---a-e aotion of magnet ~k occurs more slowly i-han

connection or d i sconnec t ion) . The excitation of currents occurs a_*~

~~~~~~~~~~~~~ when with respect 4- O magnet moves the object, for ex a m ple, the

fish swims in the fiel d of perma nent magnet. From this viewpoi nt not

one of i-he experiments , which claim to research on hiomagnetisa, is

not pnre~clean: indeed are not excluded the  complete ly  induced

curr ~ n S-s .  Worse than that , ~~~ the results of experimen t had to

such uncontrollable factors as the speed of -t-h-e-

.m-e+ em— of magnet.

Possibility of the electric effect on the nervous system is

obvious. Rardly (~~jTh7possible to doubt also the fact that the

magnetic fields here act only through the induced currents. That

means in appl ication to the nervous syste m , one shoul d sp ea k not

about bioma gnetisa , but about bioclectr icity. —

I

_  
______

_ _ _
- - - -- - V

V_~~ _~~~ •~ - -S 
- - 
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Is incomparably less clea r the question concerning the

a~-t1.~m-/effect of i aq n e t ost a t i c  f ie ld on l owest organism or i so la ted

‘iss ues , w h i c h  t h e  n e r v o u s  sys tem do not have. Here is not excluded

dirert/ tra~~~~ effect on the mot ion of charged particles (as ~~~~~~

for examnl e , 1.1 i. s observed in experiment s on i-he coagulation of

coll oids). But~~~ w h i c h  biologica l effect  from this aet3.-~w/effect, to

ludge thus fw~~ I’ff i —ul 4 - ~~, since the published exper~~~~~~ l iata~~~e

contradict ory. In Pose already more t han  30 years there  a special

inst- -~tute of ele:troqenei-ics. The director of this institute , Atbe rto

Pirov ano %~ k-eevir-4 #4.er publ ished f rom f i f t y works , in w h i c h  
~~

asserts t h a t  by S-he ~~~~~~ ‘effect of low— frequency or even

magne iost - at i c  f i~ t d  it i’ is possibl to cause hereditary changes of

plants. Rut confirma’-io~~
’ 

h r re earchers these results will

~~~~ ob’-ain .

The ques t ion  conce rn ing  direct/a~ ra#q-ht (besides t h e  nervous

system) electromagnet ic control on living substance is

and requires careful testing. Rut it seems to me that all the

possible effects must mu qh be exhibited under the effect of

h i gh — f r e q u en cy  v a r i a bl e  fields , I. . ra9o waves. Ragnet ostatic

‘ielti most more interestingly te t1 in combination with

variable fI~jds. This met-ho ide ly-T~\ used in th e wor ks of L. A.

a nf e 14 ~nd other researchers for research on living substance.

~~~~~~~~~~~~~~ to have checked ~~~~~~~~~~~~~ experi .ental

__ _
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conditiofls) acti,n on it’ It is possible to expect that will be

the interesting phenomena , wel l  fam il iar  t o th e

physicists , hut for biologica l t-.~~~ t/purposes still in no way used.

Doctors of Physics and !~athematic s, professor 0. A.

Pra nØ~menet ski y.

_
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r e-p ’
“‘or a s t r o nau t i c s  I consider very important the question

concerning I-he poss ible  protective action of magnet-ic field in the

relation to ‘-he ill effect of the ioni2in q radiation on org rUse. Rut

~iuestion requi res special developmen t, and thus far th is

nothing that which was determined cannot be t sai~~ 4-Iii1” .

Professor ~~. H. ~oqen dovich , chairma n of department of ~-~~e normal

physlol oay of ~erm~ mn medical institute.

- - -a

_ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~

V - 
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HYPOTHESIS 1? “an~ i4ate of Biological Sciences.

C. N. ! rdm ann  ‘ V

the findings~4~r+*.~- that the magnetic field directly acts on

the nervou s syst~ i. This , ~robahly—causes physicochemical changes in

metabolism , which can e with the formation of coniitional

reflexes , on which depends i-he behavior of animal.

Thus, almost all cØ-~~-—.f-.oe-v-~~~ scientists consider that 4-he

research of the doctor of chemica l sciences,

institute of the chemical physics of the Academy of Sciences of the

USSR L. A. Rlyum enfel’d will ~~~~~~o the problem of biomagnetism the

so,Aeiwi~ long-awaited proof.

This is what sp~~ ks T. . A. Rl~ um enfel’4
y

- ~~~~ 
-

THE PRORL!H 0? BIONAGWEI’ISN .

_
_ _
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perhaps not on one scientific question appeared in world

literature as4~~~~~~ e mutually contradictory confirmai-ion~~ -~~~~~~

roncernf~~~~~~~~~ioes~~~e~k permanent magnetic fi
’
~~ any effec t on

hiol oqical processes and living beings.

For t h e  ~~~~~~~~~ one hundred years (up to our days) from time

t-o t im e are orinted the scientific works whose authors

‘-hat ‘hey ohserve~ ‘-his effect of magnetic field. Then , as a rule,

ot her scientists publish the works, which deny previously the

obtained positive results.

I do not know up to now - of one experimental fact, which

un ambiguously testifies ‘-o the existence of such effects. Al l, results

either are si-atistically uncertain or they can be explained by the

el ectric eff~cts, which appear with ~onnectio-n/inclusion and

4~~~~~~~~ ton of jagnetic field or during the motion in IS- of the

oblects of measurement.

Thus, to the question concerning t4a-~-, acts or does not act

ma gn e-P o s t - at i c  f i e l d  on living beings, at present ‘-here is no

_ _ _ _ _ _ _ _ _  

-
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Some authors refer to the discove red in our laboratory new

magnetic pronerties (the so—called pseudo—ferromaqnetise”) of nucleic

ac ids  and nu c l e o pr o t~~~~~
’, and also to a c h a n g e  of these magnet ic

propert ies  in i - h e  process of an increa se in the unicellular cultures

as i-o ~‘-h n proof of t h e  exi stence  of biomagnet ism.

This is based on misunderstanding. We study not the effec t of

magnetic fields on any biologica l sublect s or processes, but the

magnetic characterjstic~~mosI- important biologica l structures. ~he- A, V

observed by us ma gnetic properties are such, that the available in

labora ’-ories magnetic fields cannot to any noticeable degree

i n f lu e n ce  ‘-he ch ’i ica l  and ot h er character is t ics  of b iopo lymer s

~eri e~ qy of m a g n e t i c  react iorI~~~~ nsiderabl y less t h a n  t h e r m a l  ene rgy ) .

Of course, it is not possible to completely exclude the

oossibili’ies of S-he g o v e r n i n g  effect of weak magnetic reactions and

4-heir changes in the process of development to the course of

biological process , for example , at the level of cell. In complex

macr o systems  e n e r g e t i ca l l y  very we~.k interactions can lea-I ~~~~~~~~~

effects, approxim ately 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 4eat~~~-/peculiarities of the

‘eler 4- ron structure of the oblects being investigated.

- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~ ~~~~ 

— — -
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I is not completely confident in the fact that research on the

eefpct of ma~ n~ t- static fields on biological systems is of

considerable interest . Scarcely whethe r it is possible to expe1.

effects, at least because ’~~~~ already ~~~~~~~~~~~~~~~~~~~~~~~.1
flat in science e~~r it isV~~~~~~~

sih le to previously consider these

or other investigations hopeless. In any case, at pres~ nt most of all

are necessary th~ reliable facts, as yet, unfortunately which are

not-f 1)Aa~-~-%ft~.....f,

~~ ~~~~ ~~~~~~~

4

S

I

1’;
_ _ _ _  
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