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Inf luence  of h i g h  m a g n e t i c  f ie lds  on  m e i o s i s  
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Summary. I n  a h o m o g e n o u s ,  h i g h  m a g n e t i c  f ie ld ,  t h e  n u m b e r  of  c h r o m o s o m a l  a b e r r a t i o n s  d u r i n g  m e i o t i c  d i v i s i o n  
in  t h e  s p o r o g e n i c  t i s s u e  of  l i ly  is i n c r e a s e d .  

T h e  b i o l o g i c a l  e f f e c t s  of  m a g n e t i c  f i e lds  a r e  s t i l l  c o n t r o -  
v e r s i a l  1. T h e  f r e q u e n c y  of  m i t o t i c  d i v i s i o n s  in  p l a n t  
m a t e r i a l  in  m a g n e t i c  f i e lds  s e e m s  to  be  d e c r e a s e d  2, b u t  
a b e r r a t i o n s  a r e  r e v e r s i b l e  3. T h e  b i o m a g n e t i c  e f f e c t s  o n  
p l a n t  c h r o m o s o m e s  d e p e n d  o n  f ie ld  s t r e n g t h  a n d  r e s i s -  
t a n c e  of  t h e  m a t e r i a l  4. M e i o t i c  d i v i s i o n  h a s  n o t  b e e n  
e x p o s e d  t o  a h o m o g e n e o u s  m a g n e t i c  f ie ld  u n t i l  n o w .  
W h e r e a s  we  o b s e r v e d  no  s i g n i f i c a n t  i n f l u e n c e  of  m a g n e t i c  
f ie ld  o f  10 ,000 g a u s s  o n  m i t o t i c  f r e q u e n c y  in r o o t  t i p s  
of  Vicia [aba, we  f o u n d  in  t h e  s p o r o g e n o u s  t i s s u e  of  
a n t h e r s  t h a t  m a g n e t i c  f ie ld  i n c r e a s e s  t h e  n u m b e r  of  
a b e r r a t i o n s .  

A 

A n t h e r s  of  l i ly  (Lilium henryi L.) ,  a f t e r  a t r e a t m e n t  of  
4 h in  a h o m o g e n e o u s  m a g n e t i c  f ie ld of  5000 g a u s s ,  
s h o w e d  ( tab le)  a s i g n i f i c a n t  n u m b e r  of  d i s t u r b e d  a n a -  
p h a s e s  I a n d  t e l o p h a s e s  I i m m e d i a t e l y  a f t e r  t h e  e x -  
p o s i t i o n .  T h e  d e v i a t i o n s  a r e  m o r e  n u m e r o u s  1 8 - 2 4  h 
a f t e r  t h e  m a g n e t i c  t r e a t m e n t .  T h e  n u m b e r  of  d i s t u r b e d  
a n a p h a s e s  I I  a n d  t e l o p h a s e s  I I  is s i g n i f i c a n t l y  h i g h e r  
t h a n  t h e  c o n t r o l s .  A l so  t h e  s y n c h r o n i s m  of  t h e  m e i o t i c  
d i v i s i o n s  is  r e d u c e d ,  s o  t h a t  v a r i o u s  s t a g e s  a re  o b s e r v e d  
a t  t h e  s a m e  t i m e  in  1 l ocu lu s .  B u t  4 8 - 5 0  h a f t e r  t h e  
m a g n e t i c  t r e a t m e n t ,  t h e  n u m b e r  of  a b e r r a t i o n s  is a g a i n  
r e d u c e d ,  so  t h a t  t h e r e  is n o  s i g n i f i c a n t  d i f f e r e n c e  c o m -  
p a r e d  w i t h  t h e  c o n t r o l s .  A se l f  r e s t i t u t i o n  c a n  be  c o n -  
c l u d e d .  T h e  a b e r r a t i o n s  m o s t l y  a r e  b r i d g e s ,  i r a g m e n t a -  
a n d  i s o l a t e d  c h r o m o s o m e s  ( f igure) .  
A p p a r e n t l y  m e i o s i s  r e a c t s  in  t h e  s a m e  w a y  o n  h i g h  
m a g n e t i c  f i e lds  as  m i t o s i s  2-~ does .  T h e  e x p l a n a t i o n  
of t h e  b i o m a g n e t i c  e f f e c t s  o n  t h e  m e i o t i c  d i v i s i o n  h a s  
to  i n c l u d e  d i s o r d e r  of  t h e  n u c l e i c  a c id  a n d  p r o t e i n  
s y n t h e s i s ,  s i n c e  i t  h a s  b e e n  s h o w n  t h a t  n u c l e i c  a c i d s  a r e  
d i a m a g n e t i c  a n i s o t r o p i c  s u b s t a n c e s S .  T h e  o b s e r v e d  
d e r a n g e m e n t  of  m e i o t i c  d i v i s i o n  in  p o l l e n  m o t h e r  ce l l s  
m a y  t h e r e f o r e  be  t h e  r e s u l t  o f  t h e  D N A  a n d  t h e  b a s i c  
c h r o m o s o m a l  p r o t e i n s  f o r c e d  o r i e n t a t i o n  in  t h e  m a g n e t i c  
f ie ld .  
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Typical aberrations of the meiotic division in pollen mother  cells of 
lily. A Prophase II with fragment and bridge formation; B Ana- 
phase II with 2 chromosomes kept in the equatorial plane; C Telo- 
phase II with bridge formation. 

Number of chromosomal aberrations in anthers of Lilium henryi L. 
(bud length 18-21 ram) after 4 h exposure between the poles of an 
electromagnet (AEG ESR spectrometer 20XT) in a homogeneous 
nlagnetic field of 5 kg 

After Cytological 5000 gauss 4 h Control (untreated) X ~ 
treatment  stage Nor- Dis- Nor- Dis- 

mal turbed mal turbed 

0 -  2 h Anaphase I 741 27 491 6 6.38 
Telophase I 520 9 632 3 4.39 

18-24 h Anaphase II 472 12 454 2 12.61 
Telophase II 811 15 546 3 4.12 

48-50 h Telophase II 565 9 600 3 3.71 

The temperature between the poles raised during the t reatment  from 
0.2 to 0.5~ The treatment  was in the dark. Control anthers were 
placed in the magnet  with the magnet  switched off. After the treat- 
ment the anthers were squashed and stained with 1% orcein in 45% 
propionie acid. The magnetic field was kindly provided by the De- 
par tment  of Solid State Physics. 


