
in the hormonal  status of these animals ,  This interpretat ion is also supported by data on the different levels of 
sensit ivity to tumors  in females  during lactation and in males.  The considerably higher level of res is tance  to 
tumors  in mult iparous females ,  which the wr i te r  observed previously [ll, may perhaps be due to selection of 
the animals for two features  important  for preservat ion  of the species:  a higher level of natural res i s tance  to 
tumors  and higher ferti l i ty.  
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REVERSIBILITY OF THE STATHMOKINETIC REACTION 

AFTER MALIGNANT TRANSFORMATION OF CELLS 
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of cells.  

There have been many observat ions  of changes in the mitotic regime in tumors ,  including the presence 
of numerous pathological mitoses  in them. Analysis  of pathological forms of cell division in tumor t issue has 
shown that a high proport ion of them are clue to pathology of the division spindle [1-3, 5, 7]. 

The appearance of polyploid and aneuploid ceils in tumors  is also evidently the resul t  of injury to their  
division spindle, which is responsible for the uniform distribution of the chromosomes  to the poles of the 
dividing ceils.  The mechanisms of these dis turbances are not yet c lear .  Previous investigations of differences 
in the sensit ivity of normal  and t rans formed  cells to metaphase inhibitors showed [10] that increased sensi-  
tivity of t ransformed cells to eoleemid compared with that of cells of p r imary  cultures is due, not to a change 
in binding of the alkaloid with the tubulins of the t ransformed cells,  but to a change in the permeabil i ty  of their 
plasma membrane .  This has been confirmed by biochemical  studies also [8, 9]. It remained to be discovered 
whether the p rocesses  of polymerizat ion of tubulins are  disturbed in tumor  ceils.  

In the investigation descr ibed below this question was studied on a model of revers ib i l i ty  of the s tathmo- 
kinetic react ion induced by colcemid. The wr i te rs  showed previously that the revers ib i l i ty  of this react ion is 
associated mainly with repolymer iza t ion  of the mierotubules  of the spindle f rom tubulins of the p r e c u r s o r  
pool [4]. This model thus enables p rocesses  of tubulin polymerizat ion in the cells to be judged during formation 
of the division spindle. 

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

Experiments  were car r ied  out on ceils of line KOKh-1, which have undergone malignant t ransformat ion,  
generously provided by the K. I. Skryabin Veter inary Academy,  where this s t ra in  was obtained as follows. A 
tumor  (sarcoma) was iMueed in newborn Syrian hamste rs  by subcutaneous injection of type 3 bovine adeno- 
virus (BA-3). Tumors  developed in 50% of animals.  The present  culture was obtained from the 23rd passage 
of this tumor in vivo. This cell  line proved to be highly tumorogenic for hams te r s  (the value of TDs0 varied 
between i01 and 103-6). Tumors  formed at the site of injection of KOKh-1 ceils within a short  time attained a 
large size in adult animals and quickly caused their  death [6]. 
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Fig.  1. Pa rame te r s  of mitotic regime during 
r eve r sa l  of stathmokinetic react ion induced 
by coleemid and after additional t reatment  
with Cu ++ ions. a) MI; b) MI after  t reatment  
with Cu ++. Obliquely shaded columns r ep re -  
sent metaphases,  unshaded columns meta-  
phases with Cu++; horizontally shaded columns 
sum of anaphases and telophases; black columns 
sum of anaphases and telophases with Cu -H-. C) 
Time of addition of colcemid; R) r insing out of 
colcemid and addition of Cu ++. Crosses  indicate 
number of colchicine-l ike mitoses .  

The cells were grown in medium No. 199 with 10% bovine serum.  The seeding density was about300,000 
cells/ml.  Colcemid (0.3 pg/ml) was added to the medium after  12-14 h of growth of the cells af ter  seeding. 
After exposure for 2 h to the alkaloid, cover  slips with cells that had settled on them were carefully washed in 
Hanks'  solution and some cover slips were t r ans fe r red  to f resh  medium, others  to n~dium containing copper 
ions (in a final concentrat ion of 10 -5 M), which are  known to inhibit polymerizat ion of tubulins [12, 13]. The 
rate of revers ibi l i ty  of the stathmokinetic react ion was determined from the level of the mitotic index (MI) and 
the ratio between the phases of mi tos is .  

EXPERIMENTAL RESULTS 

After exposure to eolcemid for 2 h the percentage of cells at the metaphase stage was increased by 50- 
100% (Fig. i). Under these circumstances MI was not higher than in the control, probably because of simul- 
taneous delay of entry of the cells into mitosis. The final stages of mitosis (anaphases and telophases) had 
completely disappeared by this time, After transfer of the cells to the pure medium, the first anaphases and 
telophases began to appear after 30 rain. In medium containing proper ions, normalization of the mitotic 
regime was delayed by comparison with cells kept in the pure medium. The number of final phases of mitosis 
in the presence of copper ions 1 h after rinsing off the alkaloid was only half of that without them, and a cor- 
respondingly larger number of cells were at the metaphase stage. Among the metaphase cells in the presence 
of copper ions, the percentage of colchicine-like metaphases was hvice as high as in cells at the same stage of 
division, but kept in pure medium (54 and 27%, respectively). However, complete normalization of the mitotic 
regime took place after 2-2.5 h in cells cultured both in the pure medium and in medium with copper ions. 

The character of restoration of the normal mitotic regime is thus evidence of activity of polymerization 
processes in the cells studied. The course of these processes in the presence of copper ions is evidence of 
involvement of the same mechanisms as in the case of cells which have not undergone malignant transformation 
Although the results of these experiments show that repolymerization processes during the formation of the 
division spindle are completely preserved in tumor cells, the possibility cannot be ruled out that other stages 
of mitosis in them, connected with polymerization and depolymerization of tubulins, may be significantly 
altered. Such a possibility may also be suggested on the basis of the longer course of metaphase in these cells, 
the considerable number of colchicine-like mitoses in them, and the delayed course of anaphase [11], possibly 
due to a disturbance of polymerization-depolymerization processes. 
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When studying the p lasmid complex found in cel ls  of se ro logica l ly  typed (serogroup 06) strainE.__scheri- 
chin coli AP1 [1-3], we identified in it a genetic t r a n s f e r  fac tor  pAP22-4 with a mo lecu la r  weight of 39.3 �9 10 ~ 
dal tons.  Meanwhile in b a c t e r i a  of s t r a ins  AP25 ( se rogroup  076) and AP26 ( se rogroup  0121) t r a n s f e r  f ac to r s  
pAP39 and pAP41 with mo lecu l a r  weights of 42.6 �9 10 G and 90- l0  G daltons,  r e spec t ive ly ,  were  identified. All 
these f ac to r s  a re  F - l ike  p lasmids .  

The re la t ionship  of the identified t r a n s f e r  fac tors  to F - g r o u p  incompat ibi l i ty  p lasmids  was studied in the 
p resen t  investigation. 

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

Genetic mark ing  of the t r a n s f e r  f ac to r s  was ca r r i ed  out in c r o s s e s  in which the donors  were  cel ls  of E. 
eoli  1553, ca r ry ing  mutant  t e m p e r a t u r e - s e n s i t i v e  p lasmid RP4 [4] with t r ansposon  Tnl ,  containing the gene of 
r e s i s t a n c e  to ampie i l l in  (Ap), se rved  as donors  and E. coli  AP105 cel ls  ca r ry ing  one of the t r a n s f e r  f ac to r s  
under investigation,  se rved  as rec ip ien ts .  The t r a n s f e r  f ac to r s  marked  by the Tn l  t r ansposon  ( res i s tance  to 
amplci l l in)  were  designated pAP22-4: :  Tn l ,  pAP39::  Tn l ,  and pAP41 :: Tnl .  In expe r imen t s  to de t e rmine  com-  
patibil i ty (incompatibil i ty) of the t r a n s f e r  f ac to r s  with F - l ike  p lasmids ,  p lasmids  R386, R l -19 ,  ColB-R3,  R124, 
F01ae , and Hly-P212,  r e f e r e n c e  p lasmids  of the incompatibi l i ty  group FI,  FII ,  FIII ,  FIV, FV, and FVI r e s p e c -  
t ively,  were  used. These  expe r imen t s  were  c a r r i ed  out by a method accord ing  to which a given t r a n s f e r  fac tor  
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