
LETTER TO THE EDITOR

the 62nd subculture, we cultured them in Fischer's medium

containing horse serum, as described above for the L1210/0-D
and the L1210/0-98 cells in the absence of BCNU. We deter

mined that the cells of our early subcultures were leukemogenic,
and we used some of the cells of our 43rd subculture to establish
a mouse-to-mouse passage line. We also determined that the

cells retained their resistance to BCNU when mice bearing them
were treated with i.p. injections of BCNU. Upon continued sub-

culturing of these cells, however, they too lost their leukemogenic
activity; cells of the 52nd subculture were leukemogenic, but
cells of the 65th subculture were not. However, these latter cells
did cause leukemic deaths of animals that had received CPA 24
h before implantation of the cells. Intermediate subcultures were
not tested for leukemogenicity.

Thus, the L1210/0-98 and the L1210/BCNU cells underwent

similar alterations. No effort to determine precisely the number
of subcultures to permit the alterations to occur was made.

These experiments show that, upon serially culturing L1210
cells in normal medium in the absence of additives and without
abnormal radiation, the leukemogenic properties can change and
that the altered cells can immunize mice toward cells of the
parent line. These results are qualitatively similar to those re
ported by others (1, 3-8) for cells that had been exposed to

mutagenic agents. Thus, known intentional exposure of cultured
cells to mutagenic agents is not a requisite for generation of
variant cells having the properties shown above. (It is assumed
that penicillin, streptomycin, and gentamicin are not mutagenic
for mammalian cells.)

Glynn P. Wheeler
Doris J. Adamson
Joliet Webster

Biochemistry Department
Southern Research Institute
Birmingham, AL 35255-5305
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Reply

The data of Wheeler et al. (1) supplement our in vivo results
(2) with very relevant in vitro observations. They report repeated
experimental observations over several years on in vitro spon
taneously occurring changes of leukemogenic and antigenic
properties in L1210 cells and show that these results are quali
tatively similar to our results obtained in vivo with mutagenic
agents. It is interesting that they found loss in leukemogenicity
so frequently and showed antigenic changes as the main cause
of it. They conclude that known intentional exposure of cultured
cells to mutagenic agents is not a prerequisite for generation of
variant cells having loss of tumorigenicity.

The spontaneous mutation rate is already very high for tumor
cells as compared to normal cells (3) and is certainly increased
by any mutagen. Apparently, such spontaneous changes of
antigenic nature occur often and, in vitro, the absence of an
immune system makes them more readily selected than in vivo.
For such changes to be selected for and observed in vivo, a
much larger percentage of cells must be changed simultaneously
as, e.g., by a mutagenic agent. It appears that the described cell
changes, both in vivo and in vitro, obtained either spontaneously
or after intentional treatment especially with mutagens, are the
same phenomenon. Probably, this genetic change is a relatively

common, standard occurrence in tumor cells. Since the existence
of cancer-specific antigens in the generality of cancer remains

unproven (4), it appears to be a more promising approach to try
to change the tumor cells antigenically than only to stimulate
immunological host response.
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