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We are all indebted to Dr. Bruce and his colleagues for their
elegant studies showing the ways by which toxicity of drugs
can be optimized for the tumor cell and minimized for normal
stem cells. They have not only provided striking confirmation
of the conclusions reached by Drs. Skipper and Schabel and
their associates, in entirely different animal models, but they
have provided new insights in the conceptual framework of
how to kill the last tumor cell.

I would certainly agree with the speaker's recommendation

for the strategy for cancer chemotherapy, namely, that at the
present time we should look for improvements through the
empirical cellular, or what I would prefer to call cell
population kinetics, approach. However, I would like to
examine a little further his statement that these recom
mendations differ considerably from current approaches to
cancer chemotherapy. We must immediately distinguish
between fundamental chemotherapy research and drug
development. I'm sure it is well known that for the past 4 to 5

years a number of drug development programs have been
based on exactly the same principles outlined by the speaker.
In fact, Dr. Bruce kindly made much of his data avaÃ»able4
years ago, before publication, and has helped all of us in
translating these concepts into the logic and practice of new
drug development. If I have read the preprints correctly,
several of the papers tomorrow and Friday will report data
obtained in such an empirical cell population kinetic approach.

I suspect therefore that when Dr. Bruce says that the
empirical cellular approach differs from current practice he is
speaking to the biochemist. I agree with Dr. Bruce that the
biochemist should look carefully at the concepts he has put
forth. Certainly many biochemists are deeply involved in one

aspect or another of the events in the mitotic cycle. However,
I think it would be enormously profitable for the biochemists,
interested in the effect of drugs on tumors, to view their work
from the aspects cited by Dr. Bruce. A knowledge of the
molecular events responsible for the empirical success and
failure will permit generalizations that go far beyond the scope
of empiricism. Specifically, I refer to the molecular events that
determine: (a) the proportion of malignant stem cells in a
tumor; (b) their sensitivity to drugs during different phases of
the mitotic cycle; (c) the kinetics of recovery from drug insult
of both tumor cells and normal cells; and (d) the proportion of
cells in proliferation.

I would like to mention one other implication of the
speaker's paper concerning leads in the future therapy of drug

refractory malignancy. This concerns the need to individualize
drug therapy for each patient in terms of combinations,
schedules, and intermittency. Such individualized drug therapy
must assay the number of malignant stem cells in the patient's

tumor and how these are reduced in number by drug therapy
for only in this way can we select the regimen most likely to
kill all the tumor cells for a particular patient. Knowledge of
the interdependence of growth fraction and drug susceptibility
is also needed for planning the strategy of new drug
development. If drug therapy is indifferent to this growth
fraction, then our strategy is simple, for we need only look for
better drugs of the same kind we already possess and know
how to find. If, however, the relative growth fraction is
important, then our strategy must include a search for drugs
uniquely active in GÃŒ, G2, and G0.

Again, I congratulate Dr. Bruce on his many contributions to
a more effective empiricism in the drug control of cancer.
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