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The method of monolayer  cultures of human and an imal  cells  has a number of advantages over the old methods 
of tissue culturing. Monolayer cel l  cultures were used in the invest igat ion of space- f l ight  factors [3]. 

Al l  methods of subculturing monolayer  cultures include the centrifugation of the ce l l  suspension after separating 
the celts from the surface of the glass by solutions of trypsin or versene [1, 7]. In cer ta in  experiments  this procedure 

was undesirable because the v iabi l i ty  of the ceils after centrifugation was lowered, and upon decanting the supernate 
some of the ceils were lost. Furthermore, centrifugation prolongs the subculturing procedure,  compl ica tes  i t ,  and 
it is not always possible to remove the solutions of trypsin and versene, espec ia l ly  when they are overcharged with 
cel lular  mater ia l .  

To reduce the subculturing t ime,  s implify the subculturing procedure,  e l imina te  loss of ce l lu lar  mate r ia l ,  and 
retain the ceils in a m a x i m a l l y  v iable  condit ion,  we worked out a procedure for subculturing monolayer  ce l l  cultures 
without the use of centr ifugation.  

The developed schemes of subculturing cel l  cultures have been used for a long t ime when working with various 
strains of human ce l l s :  HeLa [6], CaVe [2], A-1 (obtained in 1959 by T. G. Orlova at  the Moscow Research Institute 
of Viral Preparations), SK [4], No. 580 [8], and others. 

The cel ls  were cul t ivated in 65-mm diameter  Carrel dishes. They were grown at 36 ~ in a thermostat  for 7 
days with one change of the medium on the 3-4th day.  The comple te  nutrient medium consisted of 90% synthetic 
medium No. 199, 10% bovine serum from young stock, and ant ibiot ics  (penic i l l in  + streptomycin).  We inoculated 
30,000-50,000 l iving cel ls  per 1 ml of medium.  The volume of the medium on the dish was 10 ml .  The cells were 
separated from the glass by trypsin or versene. We used standard solut'ions of trypsin (0.25%) and versene (0.02%) 
prepared at the Moscow Research Institute of Viral Preparations. The scheme of work with trypsin differed somewhat 
from that with versene. 

Subculturing with removal  of the ceils by trypsin was done in the following manner .  

1. The old medium was removed by decanting over the edge.  

2. The layer  of ceils was covered with a smal l  quantity of trypsin (3-5 ml) .  

3. The dishes were left  on the exper iment  table at room temperature  for several minutes.  

4. The trypsin was poured off before the ce i l  began to separate from the glass. 

5. For better separation of the cei ls  from the glass and from one another,  the dishes were p laced  in a ther-  
mostat (this stage is not mandatory:  the ceils can be kept at room temperature) .  By the end of the stay in the ther-  
mostat the eel1 layer was a loosened fi lm covered with a network of fine cracks.  

6, The dishes were ext rac ted  from the thermostat ,  covered with a fresh portion of comple te  nutrient medium 
(5 ml) ,  shaken, and the ce l l  suspension ready for subculturing was obtained.  

219 



7. The number of cells was counted, the dose determined, and the new dishes inoculated. 

Subculturing with removal of the ceils by versene was done in the following manner.  

1. The old medium was removed by decanting over the edge. 

2. The cell layer was covered with versene (5-10 ml). 

3. The dishes were placed in the thermostat together with the versene solution and extracted before the cells 

began to separate from the glass. 

4. The  versene solution was extremely carefully poured off, the dishes covered with a fresh portion of com- 
plete nutrient medium (5 ml), shaken, and the cell suspension ready for subculturing was obtained. 

5. The number of cells was counted, the dose determined, and the new dishes inoculated. 

As we see from the description, the maximal  removal of the trypsin and versene is easily achieved, since during 

decanting the ceils remain attached to the glass. 

Subculturing with the use of versene required greater care and more experience. Subculturing with the use 

of trypsin is more simple and reliable.  

The SK cell strain required particularly attentive carrying out of the subculmring procedure. When working 
with this strain, contact with trypsin and versene was kept to a min imum up to the moment  of their removal. 

If it is necessary to obtain a unicellular suspension the first portion of the trypsin and versene solutions were 

poured off and replaced with fresh. In these cases better cell separation was achieved. 

Removal of clone strains of cells by the s ingle-cel l  cultivation method in test tubes [5] requires disaggreggation 
of the ceils of the colony when it consists of a small number of cells. Incomplete separation of the cells of the 

colonies from the glass made it possible to cultivate the first passages of the clone lines in the starting test tubes. 

For this purpose the cell  colony was covered with a solution of trypsin or versene, after contact the solutions 
were decanted, the complete nutrient medium poured into the test tube, sealed with a rubber stopper, and shaken. 

The cell  colony after such treatment easily broke up into individual cells. Then the test tube was placed in a ther- 

mostat in a slanted position, and the first passage of the clone line was cultivated. The use of the described method 
increased the number of favorable results of separating clone lines of cells. 
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