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Cultured mammary carcinoma cells (FM3A) were exposed to 2, 4, 6 and 10 Gy of Co y rays. The
cells were stained with propidium iodide 2 to 30 hours after irradiation. The cellular DNA contents were
measured by a cytofluorometer. The surviving fractions after fractionated irradiation (2 Gy + 2 Gy) at
various intervals were compared with the DNA histograms. The results obtained were as follows.

1. The DNA histogram of exponentially growing cells showed two peaks at 2C (G, phase) and 4C
(Gg + M phases).

2. Inevery dose group, cell accumulation at the G; + M phases occurred at 6 hours after irradiation.
The histogram pattern of cells esposed to 2 Gy returned to the unirradiated one within 15 hours after
irradiation. When the doses were more than 4 Gy, cell accumulation into G, + M phases persisted even at
15 hours after irradiation.

3. Surviving fractions after two equally fractionated irradiation of 4 Gy increased at time interval
upto 4 hours, and decreased in 8 to 10 hours intervals. This is considered to be due to partial syn-
chronization of cell cycle at radiosensitive phase, corresponding to the cell accumulation at the G, + M
phases.

4. Flow cytometric analysis of cell-kinetics of tumor cells was considered to be valuable in the
determination of optimum time intervals in fractionated irradiation.
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Fig. 1 DNA histograms of human lymphocytes
(left side) and cultured cells derived from murine
mammary carcinoma, FM3A (right side).

The DN A histograms of other figures (Fig. 2, 3
and 4) use the same ordinate and abscissa.
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Fig. 2 Schematic illustration of the method to

determine the cell cycle distribution from DNA
histogram

(e)

(5)
o] ?/“
(2) i.-lk

E

)

©

(8]

é; (5)
3 LIx10%
H— St

5 10 /]

5 (n (4)
.E - Population  90x10°
= doubling

= time

(3) .
=12h 42x0° .
(2)
29x10°
()
54x|0% m

L

IO“-/
o 20 40 60 8C 100
Incubation time , h

Fig. 3 Growth curve of FM3A cells and DNA
histograms of the cells at various concentrations
Population doubling time of the cells was
about 12 hours. The DNA histograms of
exponentially growing cells showed two peaks at

2C (G, phase) and 4C (G,+ M phases) with
somewhat predominant one at 2C.
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Fig. 4 DNA histograms of FM3A cells exposed to
2,4, 6 and 10 Gy
The cells were sequentially collected at
specified times after irradiation, stained with PI
solution and determined for cellular DNA con-
tent.
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Fig. 5 Sequential changes of cells in G,, S and G,+ M phases after irradiation
In every dose group, cell accumulation into G,+ M phases was noted to occur
at 6 hours after irradiation.
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Fig. 6 Surviving fractions of FM3A cells after
fractionated irradiation (2Gy+2Gy) at various
time intervals
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