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Dr. Harris Busch opened the discussion by suggesting that
only now, in 1969, are we beginning to understand the
complexity of nuclear events related to cell replication. In his
laboratory, as well as in others, there are numerous efforts to
isolate and identify the low molecular weight compounds
present in the nucleus. There are at least 30 individual species
in the size range from 4.5 S to 18 S with a number with
subcomponents. There are another 60 or so types of nuclear
proteins. Among these, undoubtedly, are the very important
enzymes to which Dr. Mueller alluded. In addition, there are
some 10-20 types of histones. He suggested that in this
Pandora's box of nuclear elements, almost none of which are

clearly understood, we have an awfully long way to go to
achieve an understanding of the control of cell division.

Dr. Heidelberger asked if Dr. Schabel, in his studies of
sequential therapy, had given cell cycle stage-specific com
pounds first and noncell cycle stage-specific compounds
second, or had he given two noncell cycle stage-specific agents
instead of the sequence of a specific and then a noncell cycle
stage-specific agent. Dr. Schabel replied that he had indeed
given 6-mercaptopurine first, followed by cyclophosphamide.
The results were not as clear-cut as with the reverse sequence.
He suggested that this may be due to the significant
proliferating population of Ca755. Dr. Heidelberger also asked
why it was advantageous to alternate between cyclophos
phamide and a cell cycle stage-specific compound, if agents as
powerful as cyclophosphamide were available. Why not use
cyclophosphamide alone? Dr. Schabel pointed out that the
cumulative toxicity from repeated doses of cyclophosphamide
was too great to be tolerable. This could be demonstrated by
the fact that cyclophosphamide alone in a variety of schedules
will not cure Ca755.

Dr. Burchenal asked if there was evidence that a noncell
cycle stage-specific agent would, indeed, kill nonproliferating
cells. Dr. Schabel replied that in their system the drug was
tested for effect on L1210 leukemic cells held in ascites fluid.
These cells, although viable, are not proliferating. Their
survival can be assayed by reimplantation into mice. A number
of agents can be shown to kill such nonproliferating cells.
Considerable discussion arose as to the operational definition
of cell cycle stage-specific agents, mitotically linked agents,
and so forth. An attempt to arrive at a uniform definition of
such categories of compounds seemed to be futile at this time.

Dr. Schepartz commented on Dr. Henderson's and Dr.
Potter's suggestion regarding concern about total reliance on a

single tumor for screening. He pointed out that this is a
problem of great concern to everyone. Actually, the Cancer

Chemotherapy National Service Center had used many tumors
as its primary screen and was constantly looking for other
tumors to supplement the L1210 system. Walker 256 had been
used, and P388 is being used now.

Particularly desirable now would be a tumor with a relatively
large nonproliferating pool. Dr. Hellman commented on the
need to study transplantable tumors which metastasize
spontaneously.

Dr. Heidelberger asked Dr. Henderson what sort of tests of
human tumors should be done if one is to check individual
patient tumors prior to chemotherapy. Dr. Henderson replied
that Dr. Hall had experienced this when he assayed available
tumor cell enzymes to see which drug might have the greatest
chance of yielding selective toxicity. Dr. Hall pointed out that
there are many problems involved in this. Often there is very
little tumor available, and it is difficult to get the necessary
tumor specimens.

Dr. Handschumacher, commenting on Dr. Nichol's paper,

wondered whether it was possible to question the concept of
essential amino acids. He suggested that a closer look at
arginine and histamine analogs might be profitable.

Dr. Schepartz noted that there had been a number of amino
acid analogs with direct antimetabolite effects studied. Very
little in the way of selective toxicity had shown up. These
amino acid analogs were much less potent inhibitors than
other antimetabolites used in cancer chemotherapy today.
Dr. Amiel commented on a new scheme for the adminis

tration of Methotrexate to man. This has been undertaken to
obtain in the blood for about 48 hours a minimal concentration of 10~6 gm/ml, a concentration that corresponds to

that in vitro that will kill all cells in the S phase. After these 48
hours, the prolonged administration of high doses of folinic
acid rapidly interrupts the effect of the Methotrexate until its
elimination is completed.

In practice, repeated courses of Methotrexate were given at a
dose of 75 mg/sq m every 8 hours for 48 hours (i.e., 6 doses)
followed 8 hours later by injections of folinic acid at a dose of
25 mg/sq m every 6 hours for 4 days (i.e., 16 injections).

Frequently, remarkable results were obtained in acute
leukemias (7 complete remissions out of 18 patients), most of
which were resistant to all other drugs, and in solid tumors (5
complete remissions and 18 incomplete remissions out of 29
patients).

The treatment is well tolerated and, above all, it does not
seem to cause immunosuppression even when administered for
long periods.
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