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Chart 4. Survival of asynchronous DON cells after exposure to
5-azaCR. Cell monolayers were exposed to varying concentration of
the drug for 3 to 5 hr. The drug was removed, and the cells from
each sample were diluted and planted in 12 Petri plates. After 7 to 8
days incubation, the colonies were stained and counted. The per
centage of cell survival was determined by comparing the percentage
of surviving colonies in drug-treated samples to those in control
samples. The cloning efficiency in the control (no drug) samples was
about 78%; this represented 100% survival. The % coefficient of
variation was about 20% of the mean value.
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Chart 5. Survival of synchronous DON cells after exposure to drug.
Mitotic cells were harvested from monolayers of DON cells, after
pretreatment with Colcemid for 3 hr, and were used to start a
synchronous culture. The cells were exposed to drug at different
times after planting for 2 hr, and then the percentage of surviving
cells was determined, as in Chart 4. The % coefficient of variation
was about 20% of the mean value.

inhibited by this agent. Since the length of GÃŒ,S, G2, and
M phases of L1210 cells in culture are, respectively, 1.2, 8.2,
1.2, and 0.6 hr (B. K. Bhuyan, unpublished data), these
results indicated that cells previously in late S phase (2 hr
prior to M phase) are blocked from proceeding to mitosis.

Bruce et al. (2, 3) have shown that with phase-specific
agents, once the inhibitory concentration is reached, the

percentage of cell-kill reached a constant saturation value for
that period of exposure. With a longer period of exposure,
more cells enter the sensitive phase and are killed, resulting
in a higher saturation value for the percentage of cell-kill.
Such data were obtained with presumably phase-specific
agents such as Cytosar by Karon and Shirakawa (9) and with
vinblastine, TdR-3H, and hydroxyurea by Bruce et al. (2, 3).
With phase-nonspecific agents, however, an exponential cell-
kill pattern is seen, and a saturation value for the percentage
of cell-kill will not be obtained, as observed by Bruce et al.
(2) with 7-radiation and nitrogen mustard.

Chart 3 illustrates the relationship between 5-azaCR dose
and percentage of cell survival of asynchronous L1210 and
DON cells, respectively. A saturation value of the percentage
of cell-kill was obtained in both cell lines studied. In L1210
cells, a plateau of cell-kill was seen in both cloning and
animal experiments when 5 Mg/ml or higher concentrations
of 5-azaCR were used. It must be realized, however, that
results from the animal experiments are based on the
assumptions that the drug-induced increase in host life-span
results from the death of a high percentage of the L1210
cells and not from an increase in either the generation time
or the lag phase of drug-treated L1210 cells. These
possibilities have been appropriately discussed by Skipper et
al. (17). In DON cells, the percentage of cell-kill becomes
constant (about 90%) when the cells are incubated with 30
Mg/ml 5-azaCR or more for 3 to 5 hr (37Â°).These results are

in agreement with the previous findings, which suggest
5-azaCR acts more or less as a phase-specific agent, killing
cells predominantly in a certain phase of the cell cycles of
both cell lines studied.

The percentage of cell-kill of a synchronous DON cell
population is minimal during M and GI phases and increases
as the cells progress into S phase. In the synchronous
culture, there was a burst of mitosis about 8 hr after the
mitotic cells were planted. When the synchronous culture
was pulse-labeled with TdR-3H the percentage of labeled

cells was 0, 72, 85, 88, 90, 62, and 44% at 1, 2, 3, 4, 6, 8,
and 10 hr, respectively, after planting mitotic cells. This
indicates that, while synchrony was maintained during Gj
and early S phases, the cells in G2 phase are contaminated
with a large percentage of S phase cells. Therefore, although
it seems that percentage of cell survival decreases during G2
phase, it cannot be so stated. It is fairly obvious that
5-azaCR acts as an S phase-specific agent against DON cells,
presumably through its greater inhibition of DNA synthesis
(Chart 2). The shape of these curves (Chart 5) is similar to
those obtained for Cytosar, a known S phase-specific agent
(B. K. Bhuyan, unpublished data).

Work is in progress to determine the cell-cycle specificity
of 5-azaCR upon a synchronous culture of L1210 cells.
However, by carefully comparing the results of LI210 cells
(Charts 1 and 3) with those obtained from DON cells
(Charts 2, 4, and 5), it is reasonable to assume that 5-azaCR
acts principally as an S phase-specific agent against leukemic
LI210 cells in culture. Although this antimetabolite inhibits
both DNA and RNA synthesis in leukemia LI210 systems,
presumably via its incorporation into the respective
molecules (10), the marked effect on DNA molecules
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appears to be one of the primary determinants of
cytotoxicity.
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Fig. 1. Chromosome aberrations in 5-azaCR-treated cells. LI210 cells were exposed to 5 Mg/ml 5-azaCR for 2 to 3 hr. The cells were
centrifuged and resuspended in warm medium containing Colcemid for 1 hr, and then slides were prepared. (A) Control (no drug) cells; (/>'!
note achromatic gaps; (C) and (/') sticky and elongated chromosomes; and (/â€¢.')fragmented chromosomes.
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