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P a r a m e t e r s  of the cell cycle of a human test ieular  tumor in p r ima ry  culture were studied 
by autoradiogTaphy. The cells  were incubated in medium containing thymidine-H 3 for a long 
period. The duration of the mitotic cycle of the population as a whole and of its individual 
phases was: T=83.6  h, S=5.35 h, G2=18 h, and Gl+M=60.25 h. 
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As a resul t  of the study of the duration of mitotic cycles  and their individual phases in normal  t i s -  
sues and tumors  the mos t  effective plan for administrat ion of antiturnor preparat ions  can be chosen [9]. 

Cells of p r i m a r y  cultures are  known to p rese rve  the histot3qoical and functional features of the or ig-  
inal t issue [8]. As some workers  have found [1, 5], the pa ramete r s  of the mitotic cycle of tumor cells in 
culture are  the same as in vivo. It  is much eas ier ,  however,  to study the duration of the cell cycle and its 
phases in t issue culture than in vivo. 

This paper descr ibes  the resul ts  of an autoradiographic determination of the pa ramete r s  of the cell 
cycle of a human tes t icular  tumor in p r ima ry  t issue culture.  

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

Material  obtained at operations in the clinic of the Institute of Experimental  and Clinical Oncology, 
Academy of Medical Sciences of the USSR, was used. To prepare  a p r imary  cultm'e pieces of tumor (a 
teratoblastoma) measur ing  1-2 mm 3 were fixed to narrow" slides (0.8 x 8 cm) by means of the minimal 
quantity of mixture of chick embryonic  ex t rac t  and chick plasma and incubated at 37~ in tubes with me -  
dium No. 199 containing 20% bo~4ne serum and 10% chick embryonic  extract .  

The cells of the primary culture grew on the slides as a monolayer of homogeneous fibroblast-like 
cells with branching processes of cytoplasm and with pale, vesicular, and highly polymorphic nuclei, dif- 
fering mainly in size (Fig. i). The cells were arranged on the slide mainly in one direction (radially rela- 
tive to the fragment). The bundles of cells could interweave ~4th increasing distance from the fragment 
and at the periphery of the zone of gTO%~dl some cells lost their regular orientation and lay perpendicularly 
to the main direction of gro%vth of the bundle. Some cells had vacuolated cytoplasm and nuclei with an ir- 
regular surface, on %vhieh ~projections" could be seen. 

To determine the parameters of the cell cycle, slides on which there were at least i000 cells of the 
primary culture were chosen. The duration of DNA synthesis was determined from the increase in num- 
ber of labeled cells in the monolayer during continuous incubation in medium with thyrnidine-H 3 in a dose 
of 0.3 ~ Ci/ml for 48 h. The mean duration of the postsynthetic period was determined from the curve of 
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Fig. 1. 
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Fig. 2. Changes in number  of 
labeled mitoses  (1) and labeled 
cells (2) in t issue culture of hu- 
man test icular  tumor during 
continuous incubation for 48 h in 
medium with thymidine-H3. �9 Ab- 
scissa ,  time after  injection of 
thymidine-H 3 (in h); ordinate, 
number of labeled mi toses  and 
labeled cells  (%). 

Cells of human tes t icular  tumor (16-day cul-  
ture). Hematoxyl in-  eosin, 900 • 

labeled mitoses  in the same preparat ions  from the t ime when they 
reached the 50% level of labeled mitoses .  The length of the cell  cy-  
cle was found by calculation. The ceils were fixed with acetic al-  
cohol at different t imes af ter  the beginning of incubation with the 
labeled nucleoside. Unincorporated thymidine-H 3 was removed f rom 
the cells by t rea tment  with cold 5% perchlor ic  acid for 30 rain fol- 
lowed by washing in distilled water and t rea tment  with alcohol and 
ether.  The dried preparat ions were covered with type "R" liquid 
nuclear emulsion and exposed for 2-3 days at 4~ The autoradio-  
graphs were stained with hems toxy l in -eos in  and counting ca r r i ed  
out to determine the index of labeled cel ls  (in 1000 ceils on each 
slide), the mitotic index, and the index of labeled mitoses .  Two or 
three slides with the culture were used at  each period of the inves-  
tigation. 

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

A graph of the changes in the number of labeled cells and la-  
beled mi toses  ia the human test ieutar  tumor in t issue culture is 
shown in Fig. 2. The f i r s t  labeled mi toses  were found 6 h after  in- 
cubation with thymidine-H 3 (9%). Their number 24 and 48 h after 
incubation was 66.6 and 100%,respectively. The mean duration of 

the postsynthetic (G 2) period, determined as the interval between addition of thymidine-H 3 and the appear-  
ante  of 50% of labeled mitoses ,  was 18 h. 

The index of labeled cells 15 rain after addition of the thymidine-H 3 was 6.4%. Later  during incu- 
bation the index of labeled cells increased  as a l inear function of t ime and reached 67.6% by the end of the 

second day. 

The mean mitotic index was 4-5 %o at all periods of the investigation. 

The duration of these experiments  (48 11) was too short  to allow the size of the prol iferat ive pool of 
the culture to be determined, for the curve of labeled ceils did not reach  a plateau (Fig. 2). However, it 
can be assumed that the size of the prol iferat ive pool was close to 100%. A culture on the 16th day after 
explantation was used in these experiments.  The lag phase lasted up to 2 weeks. This suggests that the 
culture studied was in the logari thmic phase of growth. 

Incubation of the test icular  tumor cells in the constant presence  of  thymidine-H 3 enabled their t r an-  
sition from the presynthetie (G 1) period into the period of DNA synthesis (S) to be studied and the duration 
of the lat ter  period (is) to be determined from the increase  in the number of labeled ceils, bythe equation [3]: 

S~o.t 
SQ - -  Sio 
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where Si0 is  the or iginal  index of labeled cel ls ;  Sit the index of labeled cel ls  a f te r  t ime t. The duration of 
the per iod  of DNA synthes is  was found to be 5.35 h. 

The duration of the mi to t ic  cycle (T) was ca lcula ted  by the equation [7]: 

t8 
T = - - .  

Sf o 

The value of T was 83.6 h. Hence,  the durat ion of the presynthe t ic  per iod (G1) , allowing for the du- 
ra t ion of mi tos i s  (M), was 60.25 h. 

A noteworthy fea ture  of the cul ture  used was the long duration of the cell  cycle ,  due to the lengthened 
premi to t i c  per iod (G 2) and the cons iderab le  durat ion of the presynthe t ic  per iod (G1). The duration of the G t 
per iod in human t um or s  is  known to be re la t ive ly  long. According to data in the l i t e r a tu re ,  some human 
and animal  t umo r s  have a r e l a t ive ly  long p remi to t i c  G 2 per iod [4, 10]. In the p r e sen t  expe r imen t s  the mean  
durat ion of the G 2 per iod  a lso  was long (18 h). I f  the curve  of labeled mi to se s  on the graph in Fig.  2 is ex-  
t rapola ted  to the absc i s sa ,  the min imal  value of the G 2 per iod can be seen to be approx imate ly  4-4.5 h. 

The r e su l t s  of this invest igat ion indicate that  the durat ions of the individual per iods  of the mitot ic  
cycle  of human tumor  ce l l s  can be de te rmined  in a p r i m a r y  p l a s m a  cul ture .  Such a poss ib i l i ty  was d e m -  
ons t ra ted  p rev ious ly  by the w r i t e r s  [2] for the H a r d i n g - P a s s y m e l a n o m a .  Moreover ,  the r e su l t s  obtained 
in v i t ro  were  found to agree  with e s t i m a t e s  of the duration of the individual per iods  of the mitot ic  cycle of 
that  t umor  obtained in vivo by other w o r k e r s  [6]. 
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