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A 50-Hz electr ic  field increases  the number of mitoses  in the corneal  epithelium and l iver  
of mice by 2.5-3.4 t imes.  It is  suggested that the low-frequency electr ic  field acce lera tes  
passage of the cells  through the G2-period. 

Much information regarding the action of e lec t r i c  fields on biological objects has now been obtained 
[5, 7-9,  11]. However, existing publications deal principal ly with e lectr ic  fields of high and ve ry  high f r e -  
quencies. The biological action of low-frequency fields has been descr ibed in only a few papers .  For  
example, stimulation of propagation of mic roorgan i sms  and lengthening of wheat shoots [15], an increase  
in the ATP con ten t in  skeletal muscles  [10], changes in muscular  effort  during forced working [7], and 
contract ion of the muscle in an isolated ne rve -musc l e  prepara t ion  [4] have been descr ibed in a low- f re -  
quency electr ic  field. Morphological changes in the t i ssues  have also been observed after  exposure to a 
50-Hz electr ic  field. Under these conditions, cell prol i fera t ion in the intestinal epithelium, spleen, and 
l iver  is st imulated [6]. Other work has shown [2, 3] that exposure to a low-frequency electr ic  field s t im-  
ulates regenerat ive p rocesses  and shortens the duration of mitosis.  Morphological changes in the t issues  
have also been described as the resul t  of exposure to  ~a steady field, which in its mechanism of action has 
many features in common with low-frequency fields. Enlargement  of the ring endings of nerve f ibers  and 
an increase  in the size of the cell nuclei and the number  of amitoses  were found in a culture of the t r igemi -  
hal ganglion under the action of a steady field [13, 14]. An increase  in the number  of mitoses in cul tures 
of chick f ibroblasts  has also been found [12]. 

The object of the present  investigation was to determine whether there is any change in the number  
of cells undergoing division in animals kept in a low-frequency e lec t r ic  field. 

TABLE i. Mitotic 
Individual Animals 

Corneal epithelium 

control 

7,7 
9,7 
6,2 
7,3 
8,3 
3,7 

Mean mitotic 
index 7.1 

expt. 

Index (in ~ for 

Proximal con- 
Liver voluted 

tubules of 

I nephron 
on- Acon- 
to1 texp~ trol ~xpt. 

18,7 
19,6 
5,1 

12,6 
20,3 
17,8 

15,7 

2,3 
0,6 
3,9 
2,6 

2,4 

8,2 1,17 0,60 
9,4 0,13 1,28 
6,6 0,98 1,14 
-- 0,70 0,52 

8,1 0,74 0,88 

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

Twelve male albino mice weighing 25-30 g were used 
in the experiments.  Six animals acted as the control and 
the other  6 were kept in the experimental  chamber  in groups 
of 2. At the t ime when they were placed in the chamber  
(4 P.M.), the experimental  mice received an intraperi toneal  
injection of demecolcine in a dose of 3 mg/kg body weight 
and the animals were sacr i f iced at 8 P.M. A capacit ive 
field was produced by application of a voltage of 600 V f rom 
a type UTN-1 t r ans fo rmer .  The distance between e lect rodes  
was 3 cm. The surface of the e lect rodes  was insulated. 
The animals were sacr i f iced 4 h after  receiving the injec-  
tion of demecolcine and introduction into the experimental  
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chamber ,  and the eyes ,  l iver ,  and kidneys were  fixed in Ca rnoy ' s  fluid. His tological  sec t ions  were  made,  
and the mitot ic  index de te rmined  in p romi l l e  for  15,000-20,000 nuclei.  The numer i ca l  r e su l t s  were  sub-  
jected to s ta t i s t ica l  ana lys is  by the F i s h e r - S t u d e n t  method. 

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  a re  shown in Tab le  1. The number  of m i to se s  blocked by demecolc ine  in the cornea l  
epi thel ium and hepatocytes  was 2.2-3.4 t i m e s  h igher  in the exper imen ta l  than in the control  an imals  (P = 
0.008 and P =0.004 respec t ive ly) .  In the p rox ima l  convoluted tubules of the kidney no d i f fe rences  were  
found between the mitot ic  indices in the control  and exper imen ta l  animals .  This may pe rhaps  be explained 
by d i f fe rences  in the sens i t iv i ty  of the t i s s ue s  to the f requency used. 

After  exposure  to a low-f requency  e lec t r i c  field for  4 h, the re  was thus an apprec iab le  i nc r ea se  in 
the number  of cel ls  s ta r t ing  to divide. The duration of the G2-period of the mitotic cycle  in the cornea l  
epi thel ium and l i v e r  is 3-4 h. It can the re fo re  be a s sumed  that the i nc r ea se  in number  of dividing ce l l s  
in the expe r imen ta l  s e r i e s  took p lace  as the r e su l t  of a d e c r e a s e  in the t ime  taken by the ce l l s  to pa s s  
through the G2-period.  It can be concluded f r o m  the w r i t e r s '  e a r l i e r  d i scovery  of the acce le ra t ion  of 
mi tos i s  and f r o m  the r e s u l t s  of the p r e s e n t  invest igat ion that  low-f requency  e lec t r i c  fields affect  at l eas t  
2 pe r iods  of the mitot ic  cycle.  
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