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The duration of the mitot ic  cycle on the 2nd, 5th, 8th, and l l t h - 1 2 t h  day of development  of the 
a sc i t e s  va r ian t  and on the 10th and 15th days of development  of the solid var ian t  of  hepa toma 
22A was de te rmined  by an autoradiogrsphic  method in the cei ls  of this tumor .  The durat ion 
of the mitot ic  cycle of the cel ls  of the a se i t e s  var ian t  was found to inc rease  cons iderably  dur -  
ing the life of  this  s t r a in  (the duration of the S-per iod inc reased  f rom 14 to 26-27 h and of 
the G2-period f rom 2.2 to 13 h). The duration of the mitot ic  cycle in cel ls  of the solid va r ian t  
of hepatoma 22A was the same  at both t i m e s  of development  of this tumor .  Cor re la t ion  was 
found between changes in the duration of the mitot ic  cycle during the life of the s t ra in  of t u m o r  
cei ls  and its chan~es with an inc rease  in the per iod a f t e r  the f i r s t  pa s sage  of that  s t ra in .  
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Most worke r s  cons ider  that  with an inc rease  in the age of t ransp lan tab le  t u m o r s  the duration of the 
mitot ic  cycle i n c r e a s e s  cons iderably .  The mitot ic  cycle of cel ls  in the late s tages  o fdeve lopmen t  of t u mo r s  
may  be s e v e r a l  t imes  longer than the mitot ic  cycle of the cel ls  in the e a r l y  s tages  of development .  Accord-  
ing to some obse rva t ions  [6, 8, 9, 11-13] this difference is the resu l t  of a uni form increase  in the duration 
of all  the per iods  of the mitot ic  cycle,  but according to o thers  [14] mos t  of the inc rease  is due to an in- 
c r e a s e  in the duration of the G~ -per iod .  Meanwhile it is s ta ted in the l i t e ra tu re  that the duration of the 
mi to t ic  cycle in cel ls  of the a sc i t e s  f o rms  of t ransp lan tab le  t u m o r s  does not always change during the life 
of the s t r a in  of t u m o r  cel ls  [10]. As r ega rds  the solid fo rms  of expe r imen ta l  t u m o r s  the resu l t s  a re  more  
consis tent .  They indicate that  the durat ion of mitot ic  cycles  in the cel ls  of solid t u m o r s  is re la t ive ly  con- 
stunt throughout the i r  individual development  [7, 12]. 

The object  of this invest igat ion was to de te rmine  changes taking place in the mitot ic  cycle of cel ls  of 
hepa toma 22A (its a sc i t e s  and solid var ian ts )  during the individual development  of this tumor .  Prev ious ly  
the duration of the mitot ic  cycle of the cel ls  of this t u m o r  had been de te rmined  for  only one t ime  (the 5th 
day of development)  of the a sc i t e s  va r ian t  [2] and another  t ime  (the 10th day of d e v e l o p m e n t ) f o r  the solid 
var ian t  [5]. 

E X P E R I M E N T A L  METHOD 

The solid fo rm of hepatoma 22A obtained by Gel ' sh te in  [3, 4] and the asc i t e s  fo rm of the s a m e  heps toma 
obtained by Vas i l ' ev  [1] were  used.  Both va r i an t s  of hepa toma 22A have been maintained by passage  for  
s e v e r a l  y e a r s  as a group of t u m o r  s t r a ins  at the Insti tute of Exper imen ta l  and Clinical  Oncology, Academy 
of Medical Sciences of the USSR, f rom which they were  obtained in 1972-1973. Male C3HA mice  weighing 
20-22 g were  inoculated. Asc i tes  fluid was injected in t raper i tonea l ly  in a volume of 0.25 ml  and a su s -  
pension of minced pieces  of solid t u m o r  in physiologics l  saline were  injected subcutaneously.  Thymidine-H 3 
was injected in t raper i tonea l ly  in a dose of 0.3 p C i / g  (specific act ivi ty 4.3 C i /mmole ) .  The an imals  were  
killed at in te rva ls  of  2 h o v e r  a per iod of 48 h (asci tes  form) and 16 h (solid form) a f t e r  injection of the 
isotope (3-8 an imals  at each  t ime) .  The expe r imen t s  with the asc i t e s  fo rm of hepatoma 22A were  c a r r i e d  
out on the 2nd, 5th, 8th, and 11th-12th day, and with the solid form on the 10th and 15th day of t u m o r  de-  
ve lopment .  Smea r s  of a se i t e s  fluid and histological  sect ions  of the solid t u m o r  were  coated with type R 
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Fi~, 1. Changes m percentage of labeled mEoses 
at different t imes of development of hepatoma 22A: 
A) asci tes  variant:  I) 2nd, II) 5th, III) 8th, and IV) 
l l th -12 th  day of tumor  development; B) solid v a r -  
iant: I) 10th, II) 15th day of tumor  development. 
Abscissa,  t ime, in h, af ter  injection of thymidine-HS; 
ordinate, percentage of labeled mitoses .  

nuclear  emulsion; the fo rmer  were exposed for 4-6 days, the lat ter  for  4-6 weeks. The percentage of labeled 
mitoses  was determined in preparat ions  developed and stained with Mayer ' s  hematoxylin: in the asci tes  
tumors  on the 2nd, 5th, and 8th days of development by counting 100 mitoses  and on the l l th -12 th  day of 
development by countin~ 25-50 mitoses,  and in the solid tumors  by counting 100 mitoses .  

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

The results  of the study of the number  of labeled mitoses  are shown in Fig. 1A for cells of the asci tes  
form of hepatoma 22A at the different t imes  of development. Despite the long duration of the experiment 
(48 h) no second wave of labeled mitoses  was found for the tumors  on the 8th and l l th -12 th  days of develop- 
ment; on the whole, therefore ,  only the durations of the S- and G-periods of the mitotic cycle could be com-  
pare d. 

It follows from Fig. 1 that on the second day of development of the asci tes  hepatoma 22A the mitotic 
cycle of the cells had its shortest  duration, but with an increase in a~e of the tumor  the duration of the 
cycle rose steadily. For  example, the duration of the S-period of the mitotic cycle in the 2-day tumor  was 
14 h, in the 5-day tumor  19.8 h, and in the 8- and l l - 1 2 - d a y  tumors  about 26-27 h (in the last case the dura-  
tion of the S-period could not be determined exactly), whereas the duration of the G2-period increased from 
2.2 h in the 2-day to 13 h in the l l - 1 2 - d a y  tumor.  

The curves  of labeled mitoses shown in Fig. 1A also show that with an increase in the period of 
development a steadily increas ing degree of desynchronization in the psssage  through the individual periods 
of the mitotic cycle by the asci tes  tumor  ceils was observed.  

Curves of labeled mitoses  for cells of the solid form of hepatoma 22A on the 10th and 15th days of 
development are ~iven in Fig. lB.  The duration of the S- and G2-periods of the mitotic cycle of the tumor  
cells did not in fact differ at these t imes and they were 8 and 3 h respect ively.  

The results  obtained for hepatoma 22A confirm the observations of other workers  who found a marked 
increase in the duration of the individual periods of the mitotic cycle in the course of individual develop- 
ment of asci tes  forms of transplantable tumors  and the relative stability of the duration of the mitotic cycle 
in solid tumor  cells.  

According to an ea r l i e r  [2] determination of the pa ramete r s  of the mitotic cycle in cells of the asci tes  
form of hepatoma 22A on the 5th day of development the duration of the i r  S-period was 6-8 h and of the i r  
G2-period 4 h. Meanwhile, for example [5], for cells of the solid variant  of hepatoma 22A on the ]0th day 
of development the duration of the S-period was 8.6 h, and for the G2-period 2.4 h. In other words, the 
duration of the S and G2~periods of the mitotic cycle for cells of both the asci tes  and solid var iants  of 
hepatoma 22A was about the same and resembled the duration of these periods in the hepatocytes of the 
regenerat ing mouse l iver .  

The duration of the mitotic cycle of hepatoma 22A cells was determined in the present  investigation 
8-10 years  after  the f irst  passage of these tumors ,  i.e., af ter  a considerable length of t ime. Results ob- 
tained by the present  wr i te rs  show that during this period the mitotic cycle of cells of the asci tes  form of 
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hepatoma 21 a l te red  considerably:  at identical  t imes  of development  {the 5th day) the duration of the S- 
per iod,  for  example ,  more  than doubled. At the same t ime,  the mitot ic  cycle of cel ls  of the solid var ian t  
of hepa toma 22A on the 10th day of development  and over  the same  period of passage  remained  vi r tual ly  
unchanged, nor  was any inc rease  found in the duration of the S-per iod.  

Compar i son  of the changes in the mitot ic  cycle throughout the life of a given s t ra in  of the t u m o r  with 
its chan~es accompanying  an inc rease  in the durat ion of passage  r evea l s  the following relationship~ In cel ls  
of the ase i t e s  fo rm of hepa toma 22A the duration of the mitot ic  cycle increased  during development  of the 
t u m o r  and it a lso showed a change of comparab le  magnitude in the course  of repeated  passages ,  Meanwhile 
the re la t ive  s tabi l i ty  of the mitot ic  cycle of the s t ra in  of the solid form of hepatoma 22A cor responded  with 
its s tabi l izat ion during the same per iod of passage .  In other  words,  co r re la t ion  between changes in the 
duration of the mitot ic  cycle  of a given s t ra in  of t u m o r  cel ls  and its changes during the per iod of pas sage  
of the t u m o r  cel ls  can be postulated.  No indication of such a co r re l a t ion  could be found in the access ib le  
l i t e ra tu re .  P r e s u m a b l y  the conflict ing data on the duration of the mitot ic  cycle of cel ls  of the same ase i t e s  
f o rms  of t ransp lan tab le  t u m o r s  to be found in the l i t e ra ture  can be explained by d i f ferences  in the per iods  
e laps i r  ~ a f t e r  t he i r  initial passage .  
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