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Relative percentages  of the phases of mi tos is  were  studied for 3 years  in cell lines contami-  
nated with mycop lasmas  and after  decontamination. Microorganisms  of the family Mycoplas-  
mataceae  were shown to affect the phase distribution of mitosis .  

The duration of mitosis  and of its individual s tages is constant for cells  of each type [6, 9]. Each 
species  of cell thus has its own charac te r i s t i c  rat io between the phases of mitosis .  This index is so stable 
that the resu l t s  obtained by different invest igators  working with the same object at different t imes and in 
different labora tor ies  coincide [2]. 

The object of the present  investigation was to determine whether the mitotic phase ra t io  differs in cell 
cul tures  depending on whether they a re  infected or not by mic roorgan i sms  of the Mycoplasmataceae  family. 

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

The distribution of mi tos is  by phases was studied in ceil lines MED-14 and lVlED-15 obtained as de-  
sc r ibedprev ious[y  [4] and grown on nutrient medium consist ing of two par t s  Eagle ' s  medium and one par t  of 
0.5% lactalbumin hydrolyzate  solution in 10% bovine serum without antibiotics. 
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Fig. 1. Relative percentages  of 
phases of mitosis  in cell lines 
MED-14 and IVIED-15: P) p r o -  
phases;  M) metaphases;  A) aria- 
phases;  T) telophases;  unshaded 
columns denote decontaminated, 
shaded columns contaminated 
var iants .  

Microorganisms  of the Mycoplasmataceae family were found in 
1966 in lines IVIED-14 and IVIED-15, just as in the overwhelming m a j o r -  
ity of cultivated cell lines. 

At the beginning of 1967 some strains  of the 1VI~D lines were de-  
contaminated from mycoplasmas  by V. V. Neustroeva by means of 
antibiotics using a method devised by he r se l f  [7]. Since that time cell 
lines 1VI~D-14 and 1V~D-15 have cultivated in two paral lel  var iants :  
contaminated with mic roo rgan i sms  of the Mycoplasmataceae  family 
and decontaminated. 

To study the distribution of mi tos is  by phases the cel ls  of both 
var iants  were grown simultaneously in penicillin flasks with half c o v e r -  
slips, the rate  of seeding being 30,000 cells  to 1 ml medium. The cells  
were  fixed in 1 : 3 acetic alcohol 20, 28, 36, 44, and 52 h after the last  
subculture and stained with aceto-orceiu .  The indices of the phases 
of mitosis  were determined in percentages  of the total number of 
mitot ical ly dividing cells. Altogether 500 mitotic f igures were analyzed 
in each preparat ion.  In t hecour se  of 3 years  16,500 mitoses  were analyzed 
for each variant  of M~D-14 and 15,000 for each of the two variants  of IVIED-15. 
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E X P E R I M E N T A L  R E S U L T S  

The distr ibution of mi tos i s  by phases  in the va r i an t s  of l ines MED-14 and M~D-15 a re  given in Fig. 1. 
The indices of the late phases  of mi tos i s  (anaphase and telophase)  we re  the s ame  in both contaminated and 
decontaminated va r i an t s  of l ines M~D-14 and MED-15, whereas  the indices of the e a r l y  phases  of mi tos i s  
d i f fered in the contaminated and decontaminated var ian t s .  The dif ference was pa r t i cu l a r ly  m a r k e d  in the 
p rophase  indices.  The p rophase  index of the contaminated IVIED-14 va r i an t  was 58% higher  than the p rophase  
index of the decontaminated var ian t  of the s ame  line. The prophase  index of the contaminated MED-15 
var ian t  was 61% higher than the cor responding  index for  the decontaminated var iant .  

Higher  values  of the me taphase  indices were  obtained in the decontaminated va r i an t s  of both 1VI~D 
lines than in the contaminated va r i an t s  (Fig. 1). The s ame  ra t io  between the phases  of mi to s i s  as is indi-  
ca ted  in Fig. 1 was obtained at all  t imes  during the 3 y e a r s  of observa t ions  and it was  independent of the 
value of the mi to t ic  index of the cul t ivated va r i an t s  of the IVIED lines.  I t  is not yet known how the spec ies  of 
m y c o p l a s m a  p resen t  in l ines MED-14 and MED-15 influences the durat ion of the mi to t ic  cycle,  of mi tos i s  as 
a whole, and of i ts  individual phases .  According to s ta t i s t i ca l  laws, the probabi l i ty  of finding a pa r t i cu la r  
phenomenon in a pa r t i cu la r  s ta te  is d i rec t ly  propor t ional  to the t ime  during which it can be found in that  
s ta te  [10]. Accordingly it can be taken that p rophase  occupies  a longer t ime  in contaminated va r i an t s  of 
l ines  M~D-14 and MED-15 than in decontaminated var ian ts .  

Changes in the ra t io  between the phases  of mi tos i s  have often been studied prev ious ly  under diffeirent 
exper imenta l  conditions on cell  cu l tures  without r e g a r d  to the p r e sence  or absence of m y c o p l a s m a s  [1, 8]. 

The r e s u l t s  now obtained indicate that  when such expe r imen t s  a r e  c a r r i e d  out on cell  cu l tures  the 
p r e sence  of m y c o p l a s m a s  mus t  be allowed for  and s teps  mus t  be taken to a sce r t a in  whether  infection by 
m y c o p l a s m a s  has taken place  if the cell  cu l tures  we re  s t e r i l e  at the beginning of the exper imen t s ,  for  
spontaneous infection by m y c o p l a s m a s  m a y  i t se l f  contr ibute  to a change in the ra t io  between the phases  of 
mi tos i s  quite apar t  f rom the action of any additional f ac to r s  on the cel ls .  
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