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The control  of a l l e rg ic  d i s e a s e s  of the nervous sy s t em is an urgent p rob lem in m o d e r n  medic ine ,  It has  
recent ly  been found that  an a r t i f i c ia l  magnet ic  field may  have a significant  effect  on immunologic  reac t ions  in 
l iving o r g a n i s m s  [2-4]. Magnetophores  - magnet ic  c a r r i e r s  of a type invented by A. S. F e f e r  [5], have im-  
portant  advantages  as the source  of the magnet ic  field. The magnet ic  c a r r i e r  in such a device is an e las t ic  
ma t r ix ,  o r  magnetophore ,  made of neutra l  rubber ,  on the su r face  of which the s t ruc tu re  of permanent  m a g -  
netic f ie lds  of ass igned shape and p a r a m e t e r s ,  including intensi ty of gradient ,  magnet ic  capaci ty  (number of 
e l e m e n t a r y  m a g n e t i c p o l e - d i p o l e s ) ,  and penet rance ,  is inscr ibed.  Biological  objects  a re  exposed to the effect  
of the magnet ic  f ields of the magnetophore  by d i r ec t  contact  between the device and the body of the biological  
object .  Biological  objects  can be exposed to the magne tophores  without l imi ta t ion  of t ime  or  a r e a  affected,  
and the magnet ic  f ie lds  of the magnetophore ,  reproduced  in the in ternal  medium of the biological  object ,  evoke 
r e s p o n s e s  or  changes in the phys icochemiea l  p rope r t i e s  of the fluid s y s t e m s  [6]. 

This  paper  desc r ibed  an a t tempt  to de te rmine  the effect  of a magnet ic  field on the development  of 
expe r imen ta l  a l le rg ic  encephalomyel i t i s  (EAE). 

E X P E R I M E N T A L  M E T H O D  

E x p e r i m e n t s  were  ca r r i ed  out on guinea pigs of both sexes  weighing 300-400 g. EAE was induced by 
subcutaneous inject ion of 0.01 mg of purif ied bas ic  heterologous  myel in  prote in  in 0.1 ml  sal ine mixed with 
0.3 mt  Freund '  s comple te  adjuvant (Mycobacter ium tube rcu los i s  ce l l s ,  5 mg/ml) ,  into the footpads of the fo r e -  
l imbs .  The t ime  of appea rance  of p a r e s i s  and p a r a l y s i s  and of death of the an imals ,  and also the level  of 
hypersens i t iv i ty  of delayed type (by the skin tes t  method,  8-10 days a f t e r  induction of EAE), and antibody pro-  
duction against  myel in  (in the complement  fixation tes t )  were  de te rmined .  Magnetophores  with max ima l  inten- 
s i ty  of the magnet ic  field on the sur face  of 200-215 Oe and with a gradient  of intensi ty of 950-1000 Oe/cm,  were  
used as the source  of the magnet ic  field. Each  magnetophore ,  with an a r e a  of about 1 cm 2, had six pa i r s  of 
poles with the above-ment ioned  p a r a m e t e r s  of the magnetos ta t ic  field. The magne tophores  we re  implanted 
subcutaneously  into the an imals  s y m m e t r i c a l l y  on both s ides ,  in different  pa r t s  of the t runk,  or  on a single 
plate placed on the head. P l a t e s  of semif in ished  " f e r r o e l a s t "  magnetophore  with a nonmagnetic m a t r i x  were  
located in the same  a r e a s  of contro l  an imals .  

E X P E R I M E N T A L  R E S U L T S  

The r e su l t s  showing the act ion of the magnetophore  m a t r i c e s  applied to d i f ferent  par t s  of the body, with 
an exposure  of 7 days ,  to coincide e i ther  with the t ime  of inject ion of the encephal i togenic mix tu re  or  with the 
inductive period of the d i sease  (from the 7th to the 14th day a f t e r  its injection) a re  given in Table  1. They show 
that  the incidence of the d i sease  in the control  group was 75.9%. In the group of an imals  to which magne to-  
phores  were  applied,  the d i sease  developed in only 25-33% of c a se s ,  and i ts  incidence showed no c l e a r  
dependence on e i the r  the place or  t ime  of appl icat ion of the magne tophores .  The mean  t ime  of commencemen t  
of the d i sease  in the expe r imen ta l  an imals  was 16 days  (13.9 days  in the control) .  
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T A B L E  1. E f f ec t  of M a g n e t o p h o r e s  on F r e q u e n c y  of D e v e l o p m e n t  of EAE in Guinea  P ig s  

Application of magnetophores Experiment Control 

time place 
number of 
animals in 
group 

number time of corn- number of 
developing mencement animals in 
disease of disease, group 

days 

[rom 1st to 6th days 
middle of trunk 
head 
scapular region 

8 
9 

33 

2 (25,0%) 
3 (33,3%) 
8 (24,2%) 

number time of corn 
developing mencement 
disease days of disease, 

19,5+1,5 
16,6~1,9 
16,4-4-1,5 

9 7 (77J%) 
9 6 (66,6%) 

24 20 (83,3%) 

14,6• 
11,6• 
14,2+-0,4 

from 7th to 14th days! scapular region 

Total 

T A B L E  2. 
p h o r e s  

12 

62 

3 (25,0%) 

16 (25,8%) 

13,3+--0,9 

16,4• 

12 

54 

8 (66,6%) 

41 (75,9%) 

13,0• 

13,9--+0,3 

Cu taneous  H y p e r s e n s i t i v i t y  of D e l a y e d  T y p e  in Guinea  P ig s  E x p o s e d  to M a g n e t o -  

Cutaneous reactivity 

To 1 mg myelin 

1"o 0,1 mg of 10% tuberculin 

Group of animals = ~ Number 
~ with 

positive reac- 
= ~ tions N'S 

Experimental 
Control 
Experimental 
Control 

45 
39 
27 
31 

30 (66,7%) 
30 (76,9%) 
26 (96,3%) 
31 (I00%) 

Number of animals 
~developing EAE 

number with 
positive 
reactions 

11 9 (81,8%) 
29 23 (79,3%) 

238 8 (100%) 
23 (100%) 

Number of animats not 
developing EAE 

number with 
positive 
reactions 

34 21 (61,8%) 
t0 7 (70,0%) 
19 18 (94,7%) 

8 (loo%) 

A m o n g  the  13 gu inea  p igs  in  which  EAE was  induced ,  but  which  w e r e  not e x p o s e d  to e i t h e r  m a g n e t o p h o r e s  
o r  the  c o n t r o l  p l a t e s ,  77% d e v e l o p e d  the  d i s e a s e .  The  s a m e  p r o p o r t i o n  was  found in the  c o n t r o l  g roup ,  into 
wh ich  p l a t e s  wi thout  m a g n e t o p h o r e s  w e r e  i m p l a n t e d .  

In  the  next  s e r i e s  of e x p e r i m e n t s  t he  p o s s i b i l i t y  of s u p p r e s s i n g  c l i n i c a l l y  ev iden t  EAE in a n i m a l s  by  the  
a c t i o n  of m a g n e t o p h o r e s  w a s  s t u d i e d .  A s tudy  of  s ix  gu inea  p igs  wi th  EAE showed tha t  r e g r e s s i o n  of the  s y m p -  
t o m s  d id  not o c c u r  in any of  the  a n i m a l s .  T h e y  a l l  d i ed .  

I n d i c e s  of d e l a y e d  h y p e r s e n s i t i v i t y  and a b i l i t y  to  f o r m  a n t i g e n s  a l so  w e r e  s tud ied  in a n i m a l s  e x p o s e d  to  
the  a c t i o n  of m a g n e t o p h o r e s  and a l s o  in c o n t r o l  gu inea  p igs .  I n v e s t i g a t i o n  of h y p e r s e n s i t i v i t y  of the  a n i m a l s  to 
m y e l i n  showed tha t  the  f r e q u e n c y  of p o s i t i v e  r e a c t i o n s  in the  two g r o u p s  d id  not d i f f e r  s i g n i f i c a n t l y  (Table  2). 

A p p l i c a t i o n  of  m a g n e t o p h o r e s  l i k e w i s e  d id  not a f fec t  the  l e v e l  of s e n s i t i z a t i o n  of the  a n i m a l s  to  t u b e r c u l i n  
(a c o m p o n e n t  of F r e u n d ' s  ad juvan t ) .  

D e t e r m i n a t i e n  of a n t i b o d i e s  showed tha t  bo th  t he  f r e q u e n c y  of t h e i r  d e t e c t i o n  (83 and 81%) and t h e i r m e a n  
t i t e r s  (log 2 of m e a n  t i t e r s  4.58 4 0.23 and 4.08 4- 0.17 r e s p e c t i v e l y )  d id  not d i f f e r  s i g n i f i c a n t l y  in a n i m a l s  
e x p o s e d  to  the  a c t i o n  of m a g n e t o p h o r e s  and in c o n t r o l  gu inea  p igs  2-3  w e e k s  a f t e r  i n o c u l a t i o n  with  e n c e p h a l i t -  
ogen i c  m i x t u r e .  

The  r e s u l t s  a r e  e v i d e n c e  tha t  a p p l i c a t i o n  of m a g n e t o p h o r e s  s i g n i f i c a n t l y  r e d u c e d  the  i n c i d e n c e  of a l l e r -  
g ic  e n c e p h a l o m y e l i t i s  in gu inea  p igs .  The  a c t i o n  of the  m a g n e t i c  f i e ld  did  not a f fec t  i n d i c e s  of the  i m m u n e  
r e a c t i o n s  tha t  w e r e  s t ud i ed  - e i t h e r  c e l l u l a r  o r  h u m o r a l .  Conse que n t l y ,  m a g n e t o p h o r e s  a c t  on the  e f f e c t o r  
s t a g e  of i m m u n o l o g i c  i n ju ry ,  p r e v e n t i n g  the  a c t i o n  of i m m u n o p a t h o l o g i c a l  f a c t o r s  on t a r g e t  t i s s u e s  in the  CNS. 
In a g r e e m e n t  wi th  o b s e r v a t i o n s  of  B r e s l e r  [1], who found t ha t  a m a g n e t i c  f i e ld  c ha nge s  the  s t r u c t u r e  of the  
m e m b r a n e  l a t t i c e  of t he  c e l l s ,  it  can  be t e n t a t i v e l y  s u g g e s t e d  tha t  the  use  of m a g n e t o p h o r e s  in the  p e r i o d  of 
i nduc t ion  of EAE l e a d s  to " s t a b i l i z a t i o n "  of c e l l  m e m b r a n e s  in the  n e r v o u s  s y s t e m .  A s  a r e s u l t  of t h i s ,  
i m m u n o l o g i c  f a c t o r s  c a p a b l e  of  induc ing  the  p r o c e s s  u n d e r  o r d i n a r y  cond i t i ons ,  do not i n ju r e  m o d i f i e d  s t r u c -  
t u r e s  of the  n e r v o u s  s y s t e m .  In c a s e s  when  i n j u r y  has  a l r e a d y  t a k e n  p lace ,  t he  m a g n e t i c  f i e ld  is  i ne f f ec t i ve .  
The f ac t  m u s t  a l s o  be  noted tha t  the  e f f ec t  of m a g n e t o p h o r e s  does  not c e a s e  when  t hey  a r e  r e m o v e d  a f t e r  an  
e x p o s u r e  of  7 d a y s .  
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