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U. S. BOARD ON GEOGRAPHIC NAMES TRANSLITERATION SYSTEM

Block Italic Transliteration Block Italic Transliteration

A a  A a  A , a P p p p R , r

B ô B 6 B, b C c C c s, s
B e B s V , v T T T m T , t
r r  r t G , g  Y y U, u

D, d 0 F, f

E e 5 Ye , ye; E, e* X x X x Kh , kh

)$4 ) ft ~ Zh , zh U, u Li z~ Ts , ts
3 ~ 3 i Z, z ‘-~ ~ V Ch , ch
H ki H I’ I , i W w ill ~ Sh , sh

fl a Y , y U4 ii~ lii ~q Shch,
H ~ K x K , k b ~
Jlii f l i  L, l bl~~i ~~~ a, Y , y
M M  M M  M , m b b  b ~
H H H N N , n 3 3 .9 ‘ E, e

O o 0 o 0, o ~O o Yu , yu

f l n  17~~~ P , p  A R  H R  Ya , y a

*~~~~ initially, after vowels , and after ~~ , ~; e elsewhere.
When written as ë In Russian , transliterate as ye or ë.
The use of diacr it ical marks is preferred , but such marks
may be omitted when expe diency dicta tes .

t GREEK ALPHABET

Alpha A ~ Nu N v
Beta B B XI E

G amma r y Omicron 0 o

Delta A 6 Pi TI ~r

Epsilon E c Rho P p •
Zeta Z r Sigma E a S

Eta H r~ Tau T t

Theta 0 6 1 Upsilon T u

Iota I t Phi • ç
Kappa K fl K n Chi X x
Lambda A A Psi ~Y ij~

Mu M i.i Omega Q w
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RUSSIAN AND ENGLISH TRIGONOMETRIC FUNCTIONS

Russian English

sin sin

cos cos

tg tan

ctg cot

sec sec

cosec csc

sh sinh

ch cosh
th tanh
cth coth

sch sech
csc h csc h

arc sin sin~~
arc cos cos~~
arc tg tan~~
arc ct g cot~~
arc sec sec~~
arc cosec csc~~
arc sh sinh~~
arc ch cos h~~
arc th tanh~~—1arc cth coth
arc sch seà h~~
arc csch csc h~

4

rot curl
ig log
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ELRCTROrAC,NETTC ~IFLDS AND CONTPOL T N  R I O L O G Y .

A. S. Presman.

Pages 1141—350.

Thc~ analysis ~f i-he accumula ’~~’1 experimental na~-rs r i i l  ~n i  so~~

gøneral biological considerations ua ke-i - possiblQ i-c allow/assurn ’~ ~hv’

effect of electro’nagnet ic field s fro m infra—low ~o su perI~i’ih

frequencies on control biological processec. It is poss~.hlø ~-o ~zsu m e

that f~ P play the significant role in evolution and the vi~-~~1

activities of organism s, since:

1. Is presented probable ihe existen ce of three for~~ of the

biolog ical activit y of the ~~P: effect on the organisms of 4he ~ PP of

environment , electromagnetic intera ctions within organisms an~

interaction between organisms with the aid of ENP.

2. These three forms of the aci-ivity of INP ate C )flflP r~~Pi m a i n l Y

with control in living nature at all level s of its fun~ ’-iining — ~r n m

the molecular to organizmennoqo.

1, At the base of the biological activity of IEN P l ie/rest  fj~ tc’r

the informational interact ions, than energy. The maim role nla v~- no~
the con’ersion of electromagne tic energy into othe r forms , but the

FTD—ID(RS)T—0253—77
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information , transm itted vP- h ehr aid of EflP.

4 Wi t h dev~ lopm ent of technology in the living ?n v ir ormr ~n~ o~

org anisms appear i~~kusstveno create i-he ~~P, which can jff~~r- i-

org ani sms.

t~~t us a~ t~~mn~ to show the va l idit y of these po sii-ions, ~

strength of ar.neral hiological considerations and on i- ha h~~ i~ o~ ~~

experimen~~ 1 data. Let us exam ine ‘h~ possible ways of ~~~

explanation of t h ’  nature of i-h r . different man ifes~ a’icns ~ f h .~

biological activ ii -y of EMP.

The cvolu+ion of living nature occur/flow/lasted wi~~h ~~~~~~~~~~~

in t h~ environ m en i- of the sources ENP, overlappin g virt u il l v 4~~~~~~

freauency ranq~ in question — from the slowl y chan vlinl m a in~~~ic i n ~~

electric fields of earth i- n the superhiqh— fr~~pjency r~~lio~ z1’ic~~i- .ni v

of the Sun. P U i -  l i v i n 7  n a t u r e  e x i s t s  a n d  e v o l ves  in i n  r ’~r~~i~~’ ~~~~

environment . Ther e for~ j f-  i s  r o ssih le  $ c  a p r io r i  nr p”~lq.~i-~ h S~the £NP of any fre~ u9nry region of i-he spoci- rum 1-hoy n l i y ~~1 some ro1~~

in the evolution of livinq orgarisms and th ai- this wis r~~ 1~~~+’~1 i~

the processes of the vit al activity of or7anisms.

The intensii-i~ s of natural ~~~ are small , but 4he ~isi in~~i 0 ’

energy are considerabl y less than kT. Therefore it is ~i i h 1v

improbaTle , t hat ~~~~ we could serve as energy source for li v i n i

organisms , as P- t akes  place ~~
• e relat ion to infr~ red ~n’~ 1’imir our

radiat ions. Are presented , however, probable the inf~ rm a i - i o n a1

functions of P NP in living nature. Indeed informational in rac~~~ r-

with the aid of the t~ p of the region of the spectrum in quest ion r~ n

be realized in all living environments of organism s — in t h e

FTD—ID ( RS)T— 02 53— 77
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03—10— 77 “AGF

a4mo sphere , in  sc~ water , in the earth’s crust and finally ir~ r~~iI ~~~

of nrqanism. Rut with statistical reception/procedure m d  the

corresflonri jr.q coding infor mational ciorals can transmit t h e Ei~~ o’

very low enercy .

To t h e  communication/connection of the contro l o~ i-h~ vP-il

activity of oriari snis wi t- h i-he k~NP of envi ronment in4ica~~es ~h~’

presen ce of corf ormi i- y bet-ween ali-ernation s in the~EThP an~ i- ’r~~

funda m en tal biological rhy thms , c o n f i r m ~y ~he generalP-~~l ~~a~~i (~~j~1 .

I).

W i t h  the li— y ear ryclic recurrence of an increase jq t b .-~ 1~~v~’1 ‘~m agne t- jr a c t i v i t y  (Yanovskiy, 19614) coincide incremses P ~he

~~ T. o r u l a t i on s  of ani mal s (Willy, 1959) to of the outhr~ ak ~~~c

en j d e mj r s  (P~ r q ,  196 0)  . In f a v o r of *he  f a c t  t h a t  this is r o nn r ~c~~e~

p recise ly  w i t h  m a~ ne ’-i c  activi i- y, testifie s the r e l i a b ly

S 
estaflished/installed correlation of i - h e  numbers of cardiDva~-e1L 1r ~~~~~~

neuro— psychic diseases with magnetic storm s durino perio~s ‘~~ o~ ~~~
-

S 

before 4-he 35—daytime (Friedman a o’-h., 19f1) .

1 FTD-ID(RS)T-0253-77
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Fig. 1. Rhythms of natural electromagnetic fields (~~P) an~ of

bi ological processes.

key: (1). Type of the sensor of reg u lator. (2). Prrp -9rtion lh

(3). ~‘ulse.  (4 ) .  flifferential . (5). Orientational. ( c ’ )  •

Per i od ic i 1k y. ( 7 ) .  i l — y e a r . ( R ) . a n n u a l . (9) . m o n i - h l. y .  (I ’)) .

diurnal. (11). Variations in i-he natural Et~p. (12). ri , ~~~

S of magnetic activity (on Yanovsko .u , 19614) ,. (13) . Te ar s .  ( 1 4 ) .

w at e r  in o i l .  ( i c )  . Mon 4-hs. (16). TI is a level ma gne tic , ac - ivi ’v

(on Yanovskomu 19614) : F is an electric intensity (on Av~~r k i v ~ vu ,

1960). (17). They a f t e r  m aximum U. (IR) . F is a 27—d ayti m ~ rvcli~
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recurrence of magnetic perturba ’ion (on Yanovskomu , 1064). (19).

Hours of days. (20). !~ is an el ectric intensit y (on ~. v t  k v l v t I ,

191 (C); the hoti7.on+-al (H) and vertica l (Z) com ponents of ~ir ~~~ P

fiel d (on Yannv skomu , 19614). (21). m m .  (22). ~) i’~ ~~~~ ‘ ~~t T 1 ’  ~~‘

d~ pression of m a q n e t ir field (or Yanovsk om u, 191(4). (‘1). V i r i i ~~i r ~~~

in t h e  b i o l o g i c a l r’ i ocesses. ( 2 1 4 ) .  — t h e  n u m b e r  o’

( a r o r l i n q  ‘0 W i l l y ,  1959) ; N i~~ a n u m b e r  s lu ch a sv  o~ ~~~~~ ~~f s - ~~a~~~.-~s hy

S c er e b r o rp i n a l  m e n i n q i ’~~s (N 1) a n d  b y  ~i p h t he r i a  (
~~2) (on R~ r i , 19~~0)

(25) . Pe l a ’ive  v a l u e s . (26) . ~i .q ra t ion s .  (27 ) . ~ —

r e p r o d u c l - i o n / m u l t i p l i r at i o n  of n h y t o p l a n k t on ( o n  V e rn a 1~~k o m i , 1°~~r ) ) :  K
— i - h e  i n ten s i t y  of ri: dv ~~h a n i y a  of p o t a t oe s  ( a cco r ’ !in g  ‘o

l964);)~ are a qu a n t i t y of fatty reserves i n  nuiqrafory r~~s (or

Dol ‘n i  ku , lQ6~ ) (28) . ~)ays from 4-he beginning of c -v - i ? .  ( 2  ~ . —

oestra l cycle in the female s of prim atov (according i - o  W~ 1ly , ~~~~~~

(30). pen. (31). MoUse . (12). Plants. (31) . T — the 1k e~ p .-~-a t1)r .~ S

of bod y, J — the conten t of eosinophils in t h e  1-lo od, .q - t b ~~ 5r ~~~c-e c-f

the nuclei of caq~ s, M — the frequency of mitosis (on n v u n n i r l u l , 1OI. ’;

to Khai’herqu , 191 (14). (3 14 ) . dr.n. ( 1 5 ) . ~~ — th~ n a n q 1~ of

deflec t ion of th e o at h  of m o t i or .  of t h e  .sn a i l / c o c hlr a s , r~~1ea .;c d  i n  
S

napravleny i S of earth (according to Rrown , 1963).

Page 3143.

To the m aximums of i-h e annual periodicify of the level 3 !

activity correspond i-h e maximums of biol ogical processes of i-h e nl an tc

(Vernadskiy, 1960; Braun , 1964) and of animals (t)ol’nik , 196c). Tn

these examples a poriod ic increase in  f -he  level of magn-’°-i~ ac i-ivi -y
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i~ i s  possib lo  ~n ~xam ine as “t he proportional” sensor of ~ontro1 .

A series of h i o l o q i c a l rrocesses (o ’~pecia l1y  c o n ne - f~~1 w i O h

repro ! uct ion /mu ltinl ic~~t i o n )  o c cur / f l o w/ l a  st~; w i t h  2 7 — 2 ’~— .1~ v i- j m c

rh yt hm . ~hrough T~’ e ~i~~rne approxima 1k ely in’-ervals arø rep~ a~~~d ~~

weak m acnet i.c s t o rm s , w h i c h it would he possible to ox am i n~ as  “niil s•~”

sensor for  t h e  r e g u l a t i o n , f o r  e x a mp l e , of oes tr al  c y c les  i n  i - h o

female s of prima. t~)v.

~a r v  procoss~~ of v i t a l  ~c i - i v i i -y p roceed w i - h  t h e  I(
1 r~~~~~~~ !r / V

T

r h v t  h iuu icit  y ,  s y n c h r o n o u s  w i t h  d i  ~i rn a l— p e r i odica l  c h a n g e s  in

en v i r o n m e n ~~. T h e s e  r h y ’h m s  are retained a t constant t e mr r ’r S~i- ur c- ,

illumi nation , pressure. Therefore (and partly according t o  o i -h~~r

considera ions) they consider i-hai- i-he ccntrol of rhy thms is r~~ i~~~ z r 1

by a en d o g er o u s  m e c h a n i  1 — “t ioiog ical  cl ock” , not l e p e n i i r ~i o n

environmen i- (shnol’ , 19614) . However , ther c- a re  fou n d a ’ ior s  e r)-

assumin g (nrown , 1963) that these “hours ” are synchroniz~ i by  .~x i- c- nn-i l

“diff erential ” sensors — the diurnal periodical el ec4-ri~~a l  ~~~

magnetic fields of ear 4 -h (Avorki , 1969) . The c u r v e/ g r a p h s  (P . 1)

illustrate correlation (positive and neqative) t~etween cha n i~ s ~

fields a nd hiologic~~l processes of rlifferont organism s ( RV u n n i r ’ i ,

1960; ~hal’herq, 19614)

walnitnoye field can yavlyae ’sya and by forien tati ona l” .1
~en~ nr .

This indicates conformity between daily variations in th~ lire—i -ion ~~

the motion of snail/cochleas relatively the magnitnoso of me ri d i a r

(~rovn , 1963) and the corresponding chanies in the ar.qle of der i r ession

of the magnetic field of earth.

*re known finall y the shorl- —ran qe fluctuation s o~ th~ m a g n e ’ir
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i r t e r s i i - v ~ f e a r t h  — with periods from s~ vera]. m inu os 4 0 h u r c~~~~

fract i ons of a se~ or i . r~ i s  c h a r a c t er i s t ic  ~ ha~ i~ s~h i s  s i m e

occur the oscillat ion s of bine lectric ac i-ivity.

~‘h us , ge neral h joloqjca l consid~~ra i-i ons and the qiv ’r c o mn ~~r i s o r f~

lea d to z~ikyuch eni y u , th at the ques4- i on s of the e f fe c i- o f n a i-  in  ~

on biolo gical control S !e s ur v e  or the Irayn ‘y ‘neasure of ;‘ r~ ~~ s~ u~~y .

~‘he ~ u r o n . 1  f o r m  of t h e  b i o l og i c a l a c t i v ii - y of 1~~P — i -h e

p l e c t r om a c -r e ’  Ic r ) f l i- r ol o~ processes in  o r g a n i s m  — lon ’i a] r - i~’.v

estahl ished/in-~talled by eiectrophysiolngv 1or a low— fr~~~u~~r’:v r~~~~’

( a n ~~r o x i ’n a i - e l y  t o  b O o  Hz) . T her e  a re  f o u n l a i - i on s  f o r  a~~~~u i ’ ~i n i

(~~r e s m an , 19614) inte raction between cages and macr o l~~~~ i l ~~~s wi~~~ ~~~ e

iii of ~~M P  an d  m o r ~~ hi qh freque ncies. Her e can lie/ m st ~ he roo~

th e unoxpla i n ~~r1 t h t l S f a r  na 4 - 9 r~ of some sel~~ctive in i - -~ r a n ~ j o ’ s ~
- . i- W C S ~~~fl

c a b s  a n d  m a c r o m o l e c u le s  a t l i v i n g  o r g a n i s m .

The rinestion conc°rninc the thir d form of the ~io1rr iina l ~ - i - jy j +y

of fN P — !~e elec t r o m a r i n e t i c  c-n u n t c a f i c n / c o n n e c i -  i ons  h~~e uee n

individuals of on~ , ~~f l ]  ii - is p o s sib l e , a n d  t h e  i i f ~~~’r ’n hl i - v r c~~ of

anima l s — is i n t e re s t i n g  in connection wit h th e exis’enr~ of  b i s i - a r t

ir - r~r ,ic i o n s  bet ween them , such , as call of the i n d i v i i i a l  o~

con+r~~1i. r-i-n ry/opposite sex/floor , th e coordination ~ f ~~~~i 1~~~n~~~’is

maneuvers ir i- h -~ f l o c k s  of b irds an d fishes, i - h e  c n n r b ~~n~~~ i o n  r~~ t h e

ic’jv i t v o’ communi’y insects and , etc.

Th~ most convinc ing experimental data on the b i o l n i i a ]  ac-’~~vit v

5)f ~ MP arc’ obtained for the latter of 10— 15 years. ~re

~;t~~h1ished /jnsta11ed i -he different ma nif ~~si- ations of ~~~‘ hi ol og i ra l

effect of th~ ~~~~ of different frequencies , magnet ic ~n 1 ~ler i- rie
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fj o 1 d ~~. I i -  t f l~~~f l ç~~ m i t  t h a t  t o  E M P  r e ac t  t h e  i i f f e r 7 n t  o r l a r ’ i sP s —

S f r o m  t h e  i; r i c e l l u l i r  t o  m a n .  Ac t ion ~~~~~ is  r~~v l/i ei - c~-~~ 1 _
i * ~~

level s of t h e  f i n ~~t i n n i n g  of o ro~~n i s r s  — f r o m  the mole~~’~l~~r ~~ i-he

systemic , ard also in v u - rn a cel l ’lldr and mo1eci~lar ~‘~~~ ;v i~~vel~

( P r e s mar , 1~~1 (i, 1~ cc~ Royenkn , 1~4614 ; y e t a v ~~t , 1~~~ 4 fl t r f l ) i - h ” ,

,q~,q. r; o l~~ l b c r g ,  196S)

Page 1414 .

Y r  N J .  2 l i v e r  ~ x e m n i a r v / a p p r o x i m a 4 e sp~~c i- r•i l d i s t r ~~k 2 f ~~or

S 
t~~’e ir i- ersii-i’-s ot t he ratu ra l EMr~ of ~rvi ronmen i- a n I ~~~

experim~ n t i l l v  e~ tabUshei/ir s+ ?lle d .‘nir. imur threshnH ! ?~~~i~~~’~s, a’

which revea1/d~~i-ec
t e i biol oqica l e f f ect  EMp in r~~ p~~rj T ~~ n~~ s on s r i n a ~

and inv eL i-~~bra e a n i ma l s, or. la r i-s , ai - ce lYnla r an ] m o l ~~~~~~i l S ¾ r  fl~ ’ ( ( ~~V

levels.

Frc’b u~ r~~ies ap pr ox im a t el y i- o 1000 Hz c a n  bc , a p n a r - ~n t 1 v , e~~~~~~ij r e~~

as c h a ra ct e r is t i c  f o r  l j v i pq o r a a nj s r n s .  T h i s  is i - h e  ran ri~ o’~

a l i - e r n a i - i o r s  an d  n a t u r a l  ~~N P  a n d  b i o lo g i ca l processec~. T n  ‘~~i ;

f r equ e n c y  r a n g e  i~ was  p o s s i b l e  f~~ r e ve a l / d e t e c t  th r o ;h ol ] ir t ’ns i - ie s

f o r  b io~~y s i- ems , t h ~ con i d e r a b l y  l o w er , i - h a n  i n i - e n s i i - i~ss of n~~~
i- ,i ’- ~~~~]

ENP.  In  i - h i s  ca se the uchvstvit el ’ nost ’ o f  biosys i-ems r~’r ~~e r/ ~~h o w e d

on several orders hj’iher than tha t , that is presented n ro h a t l y  ~~~~

i-he examina i-inn of interactions EM p wi th the molecul es of ~ jo]~~~j r~~

substances (Rarnothy, 1964).

In  t h e  r a r c i e f r o m  t h e  ‘ iqh to  s i ip e r h i q h  f re an en c - in s  na ’ n r ~~l E M P  -

atomospheri c disch~ r1es and solar noi ses — a r o  the noncoh~~ren t

radiation , i- oi- al int en sities of which shar pl y d ecrease w i h  an

increase in  t h e  f r e q u en c y .  These ENP can n o i -  he consi~ ere~i as h o

j 
—
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synchronizing regula t ors of biological rh yt hms in the co~n n 1 e 4 r~

o r i a n i s m ~;, since  h r o ~~ho 1d i n t e n s i t i e s  f o r  h io s y s t ems i n  t h s  r a r .e~

siqn i f ica r i - l y  hi gh~~r of i - h e  c o r r e s p o n d i ng  i n ten s i t i e s  of r~~~u r ~~l ~~MP~

Howev er , even , here the sensit .ivity of the hiosysi-ems to of ~MP

s i g n i f i c a nt l y  h i g h e r  t h e o re t i c a l l y  o b t a i ne d  f r o m  i - h e  e x i m i r a $ - i o n  r~~

e f fec t s a m o l e c u l a r  e n e r g y  levels.

I n  i -h p  e n t i re  r eg i o n  oc i - I ’~~ s p e c t r u m  in  1uest iofl t h ~~ 11 r~c om mnr iv

h i i ~ s er s ii -  i v i t y  t o of ~ ; M P  is n o t e d  m a i n l y  of t h e  s o mp i c i - ? or J I  r’ sr s :

ii- is ~he h iqh~~r , th o mor e  c o m n l e x  i - h e  lev e l  of o qan iz ats i i . T~~is  o’c ’

must  not  p a i l  ~ o consider in t ! ì~~ s tud y ~~ t h e  p r oh l ’~m son~~pr n in~T i - h e

nature of i-hp bio loTica l ~ffect of £“M P.  k r e  i nco r rec t  i - h~

confi r~’a tiors of somo scientists, that ~ he r’~ictions o~ th -~ comnl e
+ e

o r g a n i s m  g e n e r a l l y c a n n ot  he c o n s i d e r e d  as p roof  of i - h e  e x i s~~~r c -e  n~

t h e  b io log ica l eff2cl- of EMP a n d  t h a t  i -his  a c t i o n  comp ~x l s o r i l y  m us i- b~

r e ve a l/ d et e ct e t  on s imp le  o hy s i c o c he mi c al  s y s tem s .

— - - m I. . . _   - , r S ’ar . r *
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Fi g. 2. r n i - e n s i t y  of natural electromagnetic fields (EM P and

sensitivity of the biosystems : 1 — the m a g n e t i c  f i e ld  ,f e a r t h :  ? —
t he  elec~ ric field of c-arth; 3 —  atomospheric discharqms; i —

noise. Threshol d intensities of i-he reaction: 5. vertebr a’es; ~ —

invertebrates ; 7 — plant; ~ — a i -  cellular level: 9 — it  mol ecular



r

U
p..

energy levels.

K e y :  (1). ~/m ’. (2) . ~~/m . (3). wa i-er in oil. (~4 )  . o

(5) . on k!z. (6) . Per ’nan c~n i- field . (7) . ‘reOur’nsv , ~7 .

D age  345~

Ar e  i n c o r rec t  i - h e  a t t e m p t s  1-0 search for the m,’ch~ nis1 ’~ ~f 
•~~

b i o lo l i c a l  e ft o rt  of E N P  o n l y  a t  m i c ro s cr ’n i c  l e v c ~l .  5n~~h v i - ’ w-

d i s r eg ar d  t h e  sp e si fi c  “ n r g a n i z a ~~i o n ” in  livi ni 11~~~I I r ~~ , w h i~~
1 i s

i n h e r e nt  i n  i i -  t h e  “sverkhaddi tivnost ’” , which d c ’v -~l on c ;  i t s ’ l f 1” t~~e

f a c t  t h a t  w i t h  t h ~ complication of h i o sy s tem s  ap n e a r  t~’~ n~~w

p L o p e r i - i~~s, w h i c h  10 n o t  possess th ’-~ compon er .t Syn i-e n n~~ll /ol~~m n s

~jent_ D’eg/, ., 196~4; Poerster, 1%c).

~pparentl y , t h e  differer i- m anifes i- ai-ions of t~~ e h i n l o i i r i l  . ‘f ~~- 4

o~ E~ P are conr ected also w i t h  t h e  d i f f e r e n t , s t i l l  no t . ~: ‘ t i d j ’ 1

m e c b a n i s n ~c , char ass- c-’ri stic for  e a c h  l ev e l  o f o r q a n i ~~a i - i o n .  ‘ , ye-

i’jesse ] i - h e  n a t u r r ~ of t h e  e]pki-rovo7ht ,I1j~~ostj of ca in , al t ho ,i~~h 
,I- .ou ~-

‘h e physicoc~iemical processes, connected with this n h - .n o m ~~n o n , i~

k n o w n  a l r e a d y  m u c h . I n  i - h e  f i r st  51- l O P S  f o r  t h e  r e s e a r n h ar s  i’ i s

necessary  t o  use t h e  m e t h o d  of “ b l a c k  bo x ” a n i , on t h ~ ~ t r p r o i - h  ‘~

e x p e r i m e n t a l l y  esi- i b l i s h ed / i n s t al l e d  “ i r r u i - ”  a n d  “ ou ’ o u t ”

S c h a r act er i st i c s , t o  se lect  t h e  a p p r o p r i a te  e qu i v a l e~~t s.r~h em e s .  Lr ~ ~~

e r a m i r ’~ i - h i s  i n  an e x a m p l e  of s-he  f e a t u r e s  of t h e  d i f f e r ’n i-

m a n i f e s t a t  ion s of b i o l o g i c a l e f f e c t  E~~P , i l l ust r a t e d  in P j 3~~ 3 •

‘~‘he ch ar l c ’- e r/ n at u re  of t h e  ac t ion  of k~~P on m a c r o m o l e c u le s

d e p en d s  in  v it ro also  on i -he  va lue  of t h e  a f f e ct i ng  e n e r gy  - i n ]  or

frequ ency. During høatinq p r o te i n  s olut i on/ o pen i n q  b y V H ~ “ir ’l~ i - h e
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1ei 1~’rr ~ of the percentage ot icraturation on tim e of acti on i’i -~’ as

wit h usua] thermal denaturatio r — is e x p o ne n t i a l  ( M a r h a , 19~~1) .

same ch ara cter/nat Ire has the t ime/ i-empnr ary dependenc’? of a ch ~. r i o  in

i-he o n i - ical ac t ivi t y t h e  o•~~—n .c0,i0— of the solution/ op ?nini 0~

- T l vr o q e r c  u ’ 1 er t h~ effect of feeh ’e V9F field . Wi th cop— ~’ri i- r ,~~,°”

0.lo/o ~e ;Is - .r 1 en c e  t ears  m u l t i s t a qe  sar a ~~t er  (V an  ~‘ v e r d i n o c n , 1 0 L 4 1 ) .

~ h ’  d -~n e n d e n c o  of m o l e c u l a r  e f fe c t s  on f r e q u e n c y  a l~;o is  d o i nl , .

P er ex ir -p l c~, t h e  c ’ j Vj - v of r - a t a l a sp  is  r e d u c e d  ai- sele~ i - i v o

f r e q u e n c i - ~s in l o w —  f r c iu e n cy  r a n g e , a n d  in u l t r ah i ’~h — f r ~~i u e n c y —  r a n i ~ ’

j i -  is otsc rve 1 smooth d ep en d e n c e  or . f r e o u ’~ncy  ( C h i r k o v , 1~~ ‘~) .

listinct resonance character/nature of the effect of an ir~~r~~ve i~

the act ivi t y of ga mma ylohulirs of man in ~he ran ge

ul trahi n 1- — f requency is shown by Bach , ptc. (Bach  a o’h., 1~~~1).

rn  i - h e  Base of  s u c h  spec ia l  f eat ur e / p e c u l i a r it i e s  of 1 - h ’- a c t i o n

of I M P  on macromol ecules can lie/rest the differ en t mecha ni sm s , causc d

by the mul t iple staging o~ the structural organi7ation of

macromolecules, for examp le by synchronous ccnfor ma i-ionil o cc i llatior S

(Shnol’ , 1965). One should consider possible the rol6nistvo ris-e 114—

wat er , which possesses at th e molecular energy levels 0 C s~~r i ’~s u n icu e

properties (Klott3 , 196~4). Pesonance absorption cart be c o n r e c t e ]  a l s o

wi -h dipole-dipol ’ passages because of the fluctuation s o~ p r o t on

listrihu i- ion in p r o t e i n  molecule (Yogelh ut , 1960), anl w i 1 -h

piezoelectric resonance (1iJ ’Maya .u~~~~i*, 1q65) and with nuclear— S

quadrupole resonance , etc.

the character/natur e of the reaction s of cages and uni~~~llular

organisms depends on that , which macrostruct ures directly they affeci-
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E MP .  The e f fe c t s , c o n ne c t e d  w i t h  t h e  r e a c t i o n  cf c e n t ra l  st ru ’- ’-ur er

(nucle ar organelles) , depend on the affecting enerqv two- p ha se .

Examples of thi n 1~~n e r 1 e n r e  are a c h a n g e  i n  t h e  p h a q o c v t i ;  a c ti v ~~- y  o~

param etsiv under ‘he action of the VHF field (Kuh n , Morozov , 1~~~’I)

and of the r at e  of grow th of Bacteria in maque tost -atic field (~~erensor

a oth., 1QF,?). Th? effects of the action of E t N P  ~~ t ’~e p er  j n h~~r~~l

excitable structures of ca ge in p r a c t i ce  d o  no t  d e p e n l  on ~ n e r q v , j i

j is higher i -ha n the threshold of response . This is illus ’ra i- ed t v a

chan ge iii the excitability of the nerve of fro ’i (Vami ~ nski , 1 ’-~6L 4 ) ~ r d

of par am etsii (Presman , °appeport , 1965) under the wi-ion o’ ~~~~~~~~

f i e l d .

pesonance character/nature bea r the effects, conn~~:’~~i w ii-~ 
i - h e

action of EMP on — entr al structures , for example the r~ i-1 r~~a
i - 4 on of ~n

increase in the cages of ma mmals (Vnoepp a oth., 1962) , b~jt smoo h

frequency dependence is observed in. the n ffe ktak h leyntv iyi of ~~~m 0 t 0

the perip heral excitable structures of cage — t he  mc i-or r e i n - i o n  of

the neuromuscular preparation of froc and parametsii ( C r ’ n m a r ,

Rappeport , 19614)
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F i g .  3. T h e  f e a t i r e s  of t h e  Bio log ica l e f f ec t  of ~~ M ° •

K~ v: (1). D e p e n d e n c e  on the energy of~~~~P (Pt); P i s  i n ~~~” n i i - y :  —

t ime ~~c antic” w i th f = c on s t.  ( 2 ) . Denendence ~~~ i - h o ~~r~~~r 1 l 1e nc y  r~f

IMP wi th p s i-  = const. (3) . E f f e ct s  at molecular eneriv lr-~v-~ls  i r

vu- re. ( 1 4 ) .  m i r .  (5). - is a change of the an’ile ‘if ro i- a i-i on of

p l a n e  of p o l ar i z a~~ion  i n  i-ho solution of  q l y co ge n  of ~ i r r ~ni-

c on c e nt r a t i o n  l u r i n g  SN?  r C B ’ ? —  sup erh igh  fr o q u en c y~~— i r r a l ~~a ’i o”  w i - h

the frpciupncv of 1.87 ~fi* and  o —  3 9HZ (Van—?ver4ir ~ic~n , 1°’~1) ; X

— i-he len at urat ion of a ihum ins of i-bc ’ BI cod of man Il iri r 1 i- h~ ‘~~9 F —

irradia tion of 10 g~j; (Marha , 1~~~3). (F,). VHZ. (7). o is

decrease in the activity of catalase of the blood of th~ rah~~i’- w i i -~

of 12.5 V/sa in ranges 2—28 kH~ (°~~~) arti /9~~~~’/O~ kaVi. £ a - - - c’.~

(Chirk cv, 19614) — an increase it’ i - h ’  ac+ivi+ y of gamm a q i ob u li n s of

the bloo d of man 13—20 V/cm (Shnol’ , 1965). (8). Ac tiOn on ra l”s ~ I

unic ellular organisms. (9). W/cm 2. (10) • i s  a p h a q o r v i -  in

activity (in 0/ 0)  of paramc”siy during 1-he cUP—irr ad iation o~ 2 . 1 GH g.

(Kuh n , Morozov, 1964) ; • — the veloci’- y of the

reproduction/multiplication o~’ bacteria in magnetosi-a i- i’- field

(Gerenser a oth., 1962) ; •, x are a change in the excitabili~~y o~ !‘~

nerve of frog (+) m d  of parametsiy (x) with f 3 6Hz (K~~mi r ’n ck i ,

19614, Presman, Rappeport , 1Q65). (11). lIz. (12). — 1hz-’ r”tardation

of the reproduct ion/multiplication of the cages of m amm a ls (V noe pr a

oth., 1962); the sensitivity to of ENP .ccording to t hea mo ”or r”i c i - i o n

of th’ neuromuscular preparation of froq (+) and of p armm r~t si i (x)

(Presman , Rappeport , 19611). (13). Peactions of couplet ’ comp lex

organiza. (i ll). mV I~/sm. (15). 0% — is a change in t h~ rh yt hm (in

N
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0/c) o~~ pal p i i - i i - i o n of rab bi t rl u ri r i - h e $~HF— ir ra~ ia l’ion of h - a ~

and 0i- tb .’ re u la inin i parts of the bod y (x ) ; F 2.1 CHz (fl r r s m l ’ ,

1965; Lc’vitina , 1964): — T~:e effeci- of st at ic fi. oll on ‘i i’-

diver’ic’rre (in o/oP of th ’~ path o~ snai l ,’cochleas fro’n .i~~~r~~~i—

meri d ian (g rown , 1964). (16) . c’ — is a carbobylrat ’

e x c han i e/ m e t a h o l i s m  , in l er  t h e  i n f l ue n c e  of ENP (~~~ it ’-t 15  Vf’ ~ rn~ 0’

isolat ed/insulate 1 liver of rat (Yludlr o, 19611) ; • — t~~~ s’- c’~ 
i - j o ” o f

saliva i e dog ‘in I-’~- he  i n f l  h e n c e  on h e a d  EMP (with V/~~~) (Sa 1~~v ,

19614); x is a c4-ange F in rabbit under the i n flu en c e  of ~~~ ( y l  ar

of m a q n c ~t n s i - a i - i c  f io l ~ (~~ ) (h(holodov , 1963; ~ vozd ikovm , ~n an vevd ,

1 9 6L 4 )~~~

Page 3147.

In t h e  react ion s of the central systems of complev oro1ni~~~:- i - r I

E~~P ft is observe~ both i-vo— phasc’ and dviikhqorhaya 1’~n ?n ~-‘nce or

-~ffectieq energy. An examp l e of the first is i-h e chanle i r  he “ h y i -~~’r

o~ heart .sokrshcheniy in rabbit during the SH?—irr adia i - io n of h’-~-’i

(Presman , 1965), the second — a change of i-he behavior of

snail/cochleas in ~onstin i- nagni tnom field (Brown a ot.h., 1 P f ~i4) •

effects of the action of ENP on peripheral system in prmnf i’- c’ ~o n o 4’

depend on frequency; as an example can serve the rei-a r la ’ i on  o’

rhythm in. rabbits under the influence by VHF fiel d on skin rec~~p’- ors

(tevitina , 19611).

I’ is difficult to establish/install -he true freguer~~y

dependence of the reaction s of complex organisms to action ~ MP on

frequency, since on it they depend the dept h of penetrit ion of i-he
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e t r ~t~~ y of LIP in ~he clot h of bod y an i ~~ ab sorp i-ion in 4 ’b o~ o o~

si- ru ci- ,~~o-~. To th j~- l ep e n r l r? r,c, can affect she ana i -omi n al l ona i ir 0’

c l ot h s  w i - h  t~~ e~ i i ’ f ,~ren
t le ki -r ich es kimi p a r a m e te r s .  ~~~~~~~~~~

d i r e c l v  i~ is  n o i- a l w a y s  p o ss ib le  4 o e s t a b l i s h/ i n ~~
4 a l 1 , i~ “~~‘

ob ser ved reaction i - h~ resul t of t h e dirrr -t pf ~~ er t  of EMr on r°nir ~~- ” r r n 1

or or~ cc ’r~i- ra l system ;. For exam p le , i- h. in pr actice i- hc  ~~ r n ’  eff ~‘c i- s

o ’ ( h l f l ( 1e F ?;  i n  r a h t i s aMo.l r t i n d  ‘r i - b e  a c t i o n  o~ i-be ’ V9~~ 
Fjnj1 5~

w h i ch ~r r ~ a hsorbr- I j q  i - h r  sur ” ace clo th s of holy, and i - h ’

h i - r i 1’ iq h— ’r~ -i~irn n~ y— ~i” 1-I s, which por~-~i-r at e i-~ th~ in t ern al st rhr’ ~

c~ cc’n i- r a l  r c r v n , 1 - ~ sv~~~em , a n d  cver n ij u r e t o s i - at i c  f i e l d  (K4a/oS.~~l 1 ( ’ 3 ;

;vozdi I r ov a , An ir ’yev a , 1964) . Pp i -b e othp i i and , is n ~i-~~1 i - h e

~ r’~i!ieinv ‘1r ~n e n - ~ep ~~o o~ a cha r ~e of i-~ s lv u n o v v l  ~~1 ~~~ iva o c’

ioq in ul i- rahi — f r ’ i ’  n c v — r a n g ~’ (~~a l ev ,  1964)  an - I  c a r h o ~- v i  ‘ i ~~ ’

exc1an /n1rta holi~~rn in i - h e  i sola i - e d / i n su l a i- e I  l i ver  of ‘-s j r  4~~~~~

ran -i c of low and v yk ho kik h frt’qnenc .’s (eudko, 196 14) . ~.t  + 1 ’~ sa~”-

i - i m e  i-h e r c s u l-~ of i - b c ”  n u m b e r  of experim en ts w i t h  su~~f i ’~i e’- i-

certain i- y indicat ’~ (Presman , 19614, 1965) t h e  hroadh a!I ‘~‘r1 si - i v i i - y 4 ’ ~

of ENP an l perioh~ r al and central sy’~
$ emS o~ the orqanjs~a of

vent ebrat ‘~~; •

T h e  feature of the biologica l effect of EM P on t h e  or-i ’~n i c m  of

vertebrates ii- is t h t~ kuumulyatsiya of wea k actions. In i - h i s  ci~~c is

observed the two—phase and dvukhgorhaya de pendence of ~ Imm- j lva i- ivnoqo

effect on the num ber of vozdeys+viyl. The app earing nhysicalo ~jical

changes are retained sufficiently long time and even can he

irreve rsib le (Presman , ea i -c.,, 1q 61; Bnyenko , 19611; Y.etiv r~’ , 1961$;

Harno thy, 19 611 ; G~ldherg, 1965; Presman , 1965). Let , 1c r o~- e  ‘irra lly
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‘he o~ sen i -i al d : f f e r .~y i c r ~ i n  t- eac t i o n  r a te neripheral a li d :~‘“i - r~a
1 

~re~~v~

S V 5 i - P m~~ o the’ £ “7:  t h e  first is is very ran id , 5-h e  s er o n ~ —

l a t”n - up r ~~c”1 fL -nm 1o~ r’ns be fore s-he h,i n jrp’Is of ~cconis vo’~~~~~nv a ,

A n a n ’v e v a , l Ot ’4 ;  ‘im ien ,ski , 1964).

The exj s t e n C ~ o~ t h e  spcond ‘orm o’ the hioloqical a”~ ivj’y 
o ’

L M P — H F  arl ~!‘F—in ’ erac’ ion a i- m o l e c u l a r  e n e r - i y  !-~v~ ls - es- :~ i no/. r~ ;i1c~s

of t h e  mr -n t ion”~ ahoy” r e s o n a n c e  ef f . ’c i - s. On t h e  possj h l e  i nt e ’~~c’i- nr

bet w ee n c aq”~; ii- is possible i- c ~udgc ’ on l y by  i nd i re c t ~~~~~~ - be h u r h

sens ii-  i v i ’y  of t h - ~ d i e s t O  of E M P  a n d  r e c e n t l y  op en q p f l e r ~ ion

caqes  ( V o l k er s , C a n d i b , 1960 ; 1a l a k h o v , 1965) .

In~~iror~’ i a i- i confirm i - h e  p o s s i b i l i t y  of e x ist on e”  a n l  ~‘ h i r ~ ‘ar m

of the hiolo-Tica l ar tivi 4 ’y of ~~ P — e le c t r o m agn et i c  i n t o r a ~~~ ion s

bet ween ~he organisms: ~n, is reveal/detected , on one hin- ~, ~~~~~

ahilii- v of l~u m a n  or ga ni sm to the perception of the H.C._ ft r l~~’ of very

sm a l l  i n t en s i t y  — order 11— ’ V/rn (Dle k~ anov , 196~ ) • vi”

a n ot h e r  - ~he ;en-~ration of VHF fields (r.aski, 1060) .

S u m m i n g  up ,  i~ p r e s e n t e d  some considera tions about ‘he nossPle

nature of the biol ogica l act ivity of F’P.

EMP th e y play essential ii ’ in i-he contro l Of 4 h r ~ nr,~ essr S 0’

vital activi t y all levels oF the functioning of organisms , from

internal coordinat i on to interactions ir hiodferp .

~ aqe  3148.

The el ectromaoneti~ control provides largely the d ynamic ?q’Iili~’n ium

between livin g o~ qanisms and the environment .

rn any organism there are central systems, r~ceivin~ the

electromagnetic information about alternations in the gr’ophvsical
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f a c t o r y ;  ~ n d  i -’ - ’  r~~rn~)~ c -t iv e lv ror ’uollinq processes of v i t a l  a~-~~’vi 4 ’v ,

and also •- ni ~ h.~r i1 ;v’~t - m ~- , “ w~~ i ’b  rn.. 11 a i - e” het weer sen~~r~~l a n 1

ext orn ai a ~j p~ ;. ‘1~ ~~f l j~~e~ ] I I ~ - i r or 4a r i ~ 4’ h i s -  con 4 ’ r o l is

b y c en t r a l sy s i - e m~ o’ n u c l e u s  a i d  oL~o~~n c  l ie s , h i t  n e n a r h . ~r a l  —

sur face e’xc i ’ a.~’l .- structuren . In v.”r~ eb !a i-~- 5; t he f i i r ’ : l i m e n i -  a l  -‘ cr r- °1

pr ovi - 4 es i - b e  c’~n t r a l  n e r v o u s  syst ~’m ( a n d  t h e  c o n nec t ~~i w i t h  i i -  s v ’ ’r ’ rn s

of ~-r-~~ula i- ion ), hu r~r -r  i t , h e r a l  — -~urface ruce ntor app ara i- u— . ‘~~t i - h e

same ’ t j ~np i- h - ’ y e ’  a re  c~ n 4’ral m d  p~~rj p h p ’- a 1  s y st em s  i n  or n / r ’r’~~~e l n ,

is r°t ain .d sel~ — con i- aincd cellular regu lation . Thus, i’ ve rte~~r a ’es

is a “ rnul i -i s4’~~ie ” syntem of central and peri pheral r~r’~~h a n i n r n r— . ~ be

controlling systems lowest unic e llular occupy inte rm eriia t~ posit 4 on .

W i - h  res i ’ect i-~~ external electromagn etic controls t~~ e rn e ch anis m~

of roripheral sysi-ems are low—i nertia anrI broadban d its fr~ q’a~~”~’v,

intensity an d the accor’lins i- 0 ch a r a c i - er / n a t u r e of n ’oi, l~a - ior .

Central i~~hira tel’ no react only to small alterna + ionc in ~he n a t u r a l

~~P. These mechanisms ire inertial , ca pab le of kummu lir ova. i-’ w~~u k

actions , uzkopolosny in frequency, intensity, the ac cor lin i to

character/na ture of mo dul ation .

un der inad equ ate external agencies i-he “signals of

preven i-lon/warning ” from peripheral mechan isms produce eji -h or ~

decay in th e sensit ivit y (inhibition) of central systems , or i-h - u .’

si-imu lase He con~~rol of the processes of vital activi ty in. i - h ”

direction , con tralic-i-nry/opp ositr- to tha i-, that occur~ unir ’ r th ”

adequa i- e influence .

In complex organi sms selective interaction between caoes an a

molec u les occurs appar e ntly by means of the resonance and :ni~~1
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co~nm u r ica 4’ i on/conn-” c’jnns to P. l’s presented n rnhihl ~ e v i s t r ~~’u ~~~~

‘o co~r’ior/~ en eri1 /i -ot~~l signal iri for i-b ° rapi-1 and coo r l in ~~*e’l ‘n i n x

no rc’ ~~~~ i v - ” a ’ ei’ t i r-” orqanism d u rinx sham emot ionil eusi ’ ~~ icr’ s ii

e sp e c ia l ly  c r i t i c a l 5 - - r  an organis m si4’uatinns.

r f n~’niodic ri - ir~~l E ’~P sy r - h t o n i z r  ‘h e  ri rocc’sses r i- v i 4 ’ - s ],

activ i ‘y in accordance vi~~h r!’-apqes in envir onme r i- , i- her He

ch-an q c :~ i n the £~~P (for exam pl e magn etic storm s) ar — , o b vj o n ~~ly ,

in ’ erfererces wi th eiec i- romagi .~- i- ic con i- m l  in orqani nin • t n or m~~1

orgari sm ~-er it u h~”ral an 4 ce ntr a l syst’—a s shiell orejani sm “ro’- s i r 1

in t e r f e r er r r - s , b u i ~ th in p r ot ec t i o n  in ~ isrnr~- ed in +~~~~

s’ater- , w~ or adapt ivo i h il  jtje~ ~~re attenua ’e/veakene-l . Ir ’erfe’erc’s

m is t h O  ~~~‘‘  if  ~r~~afl y rreat e i- bc’ ~‘“P wh ose par a me i-er s i n  i- h ”

case fall ou tr ;i1e ’ th e nru--~~el’ of th e idantiv ~ possihili ’i”c , w h i ch

p’joltit jonarv f o r i r ~’ I in t h e  in t e r ac i- ion of organisms wi S- h n a t u r a l  wi -h

5 M p ~

‘t se E~~P of d i f f e re n t  f r e q uen c i e s  t h e y  can cause  i - h e  i 1”r , i- j c’~1

l i s tu r h ance/hr ’~a k d o w n  of i -h e  b i o l og ic a l  r c ’q u r l i r o v a r . i y a, w~~’~ a -  a~’ v

f re q u en c y ,  i r r ~ 1e s u i a t e  t o  b i o l o g ical r h y t h m s, is  introduc;” i “ b r r n~ u 1”

i n f o r m a i - i on  or i f  B””  i s  detect ed i n  b i o l o g i ca l  s t r u c t u r ~~ a ” l  r r . a - ’~’

constant “h€.ckground” a n d  f i n a l l y  w h e n  t h e  ~ M P of a n y  f r e q u e r c ’ v i~’

iisrupts onc’ or t h e  o t her  el~~rt~~o m a q n e t i c  i n t e r a c t i o n. 1b v~~oui ” - 1y , i~

is possible to fit EMP wit h such pa rameter s in order t h m ~~ i s  l i r . c’c~

to affect one component/link or the other in multil a ter al

electromagn etic regulation , i -n  d i r e c t e d  c h a ng e  the cours” of i-hr-

deter m jre l biologica l processes, to corn pen sate for t~~

disturbance/break downs of regul at ion with pa thological ~~ m i’ es, ~‘i- c.

-------
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~ he examin ed h i -n- probl~’rr forms already certain new ra n ~~e 
f

hiol oqy, which rio hj” cili /nam eul “electromaon eti c h iola jy ”. -r -‘

1eve] opmc- n~ o f 4 ’ h i~~ r ’ i f l 0 iS ir tn rrs inq not onl y in r O T l f l l t  i V u ’  ~I n t - ’r ’

hu’ alse from th~ v i - ” w ~~oin ’ of i -h . r-ossih le orac i- ir~~ a nrali— ’~~’ion/is-- r

in med~ cin ’ i i i  ~a ~r i c u I 1 t u r e , ir the solution ~ f the dif f~’r’r’ nrn~ 1r’
:y~~:

of h ianics.
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