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I n  many fields of experimental biology and virol- 
ogy, cultivation of human cells in  media containing 
no human serum is desirable and even imperative. 
The increasing usage of the HeLa cells ( I ) ,  isolated 
originally from a patient with cervical carcinoma and 
usually grown in culture media containing human 
serum, suggested this strain as a desirable one for  an 
investigation of the possibility of adapting human 
cells to rapid proliferation in a medium of which the 
serum component is of heterologous origin. The de- 
sirability of this strain was also indicated because i t  
is known that it  does not do well in media that con-
tain horse serum rather than human serum. 

HeLa cells obtained from a commercial source ( 2 )  
and  routinely cultured on media A (Table 1 )  fo r  112 
days in  Earle's T-60 flasks (3) served as the source 
cells fo r  the present study ( 4 ) .  One heavy culture 
growing in a T-60 flask was subcultured into 11D-3.5 
Carrel flasks in medium A (Table 1 )  on which they 
had been maintained for  112 days. At  the first fluid 
renewal, 48 hr after subculturing, the cell cultures 
were subdivided a t  random into five groups, and these 
were respectively exposed to  the five different medium 
combinations shown in Table 1. Cultures on medium 
A served as  the control cultures fo r  those on the other 
four test media. All cultures were maintained a t  the 
usual temperature of 37.5OC. Routine fluid renewals 
of 2.0 ml were made three times a week. 

Table 1. Experimental conditions for cultivation of 
HeLa cells. 

Number 
Medium components of 

(rolume %)cultures 
Test 

media Chick Earle'a Pooled HorseSer. Ser. embryo 
extract balanced human serum 
(6) 

salt serum 

Medium -4 
Medium B 
Medium C 
Medium D 
Medium E 

1 2 
2 
2 
2 
2 

20 
20 
20 
20 
20 

50 
50 
50 
60 
40 

30 
15 
10 

0 
0 

0 
15 
20 
20 
40 

Twenty-four hours after the cultures were trans-
ferred to the experimental media, a dramatic accu-
mulation of debris appeared in the cultures that  were 
treated with media B, C, and E. The cultures in 
medium A, the positive control cultures, were free 
of debris; cultures on medium D showed only a mini- 
mum of debris. No attempt was made to wash the 
debris out of any of the cultures. 

By 72 hr  the population of all cultures on all 
media appeared to be increasing. There was a lessen- 
ing of the debris in cultures on medium D. I n  cultures 
on media B, C, and E l  in spite of the rinsing brought 
about by the continued routine fluid change renewals, 
the amount of this debris present did not lessen. 

At  the end of 120 hr  of cultivation of cultures in 
media B, C, and E the accumulation of debris was so 
great that the cultures were discarded. Cultures on 
inedium D a t  this time were sufficiently heavy to re- 
quire subculturing. This was done by flushing the cells 
from the,surface of the glass, making a cell suspen- 
sion in fresh media, and reimplanting the culture in 
new flasks. These freshly subcultured cells on medium 
D were transferred a t  the next fluid change to me-
dium E and were routinely maintained on this me-
dium with fluid renewals three times a week. They 
were thereafter subcultured whenever the prolifera- 
tion was adequate as  judged by microscopic obserra- 
tion. Initially this was about once every 1 4  days, since 
proliferation on medium E was slow. After 2 mo the 
proliferation rate increased markedly. By approxi- 
mately 60 days on medium E ,  they were being sub- 
cultured about every 7 to 1 0  days, whereas those on 
medium A, the control series of the cultures, were 
subcultured every 7 days. F i f ty  days later the cul- 
tures on horse serum were being subcultured every 7 
days also and were definitely proliferating a t  a 
greater rate than the cells of the parent strain main- 
tained on media that contained human serum. 

1\Iorphologically no differences could be observecl 
between cells in the two media. At the present time 
the strain in horse serum is being routinely main- 
tained in T-60 flasks; however, the strain is already 
being cultured in 1-lit shaker flasks ( 5 ) .This strain of 
cells cultured in horse serum readily and rapidly re- 
adapts to cultivation in the medium containing human 
serum. 
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