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Purpose : The relationship between environmental pH on the radiation in-
duced-apoptosis in SCK mammary adenocarcinoma cells and cell cycle
dependence was investigated.

Material and Methods : Mammary adenocarcinoma cells of A/J mice(SCK
cells) in exponential growth phase were irradiated with a '*’Cs irradiator at
room temperature. The cells were irradiated 1 hour after the media was
replaced with fresh media at a different pHs. After incubation at 37C for
0-48 h, the extent of apoptosis was determined using agarose gel electro-
phoresis and flow cytometry. The progression of cells through the cell cycle
after irradiation in different pHs was also determined with flow cytometry.
Results : The induction of apoptosis by irradiation in pH 6.6 medium was
markedly less than that in pH 7.5 medium. When the cells were irradiated
and maintained in pH 7.5 medium. the percentage of cells in G2/M phase
rapidly increased to about 70% at 12 h after an exposure to 12Gy and re-
turned to control level by 36 h. The percentage of cells in G1 phase
decreased as the percentage of cells in G2/M increased. On the other hand,
in pH 6.6 medium the percentage of cells in G2/M phases gradually increa-
sed to about 45% at 24 h after 12Gy irradiation and then slowly recessed
and consequently, as much as 30-35% of the cells were still in the G2/M
phase 48 h after irradiation. The percentage of cells in G1 phase then
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increased as the Gz/M arrest began to recede. The radiation-induced Gz2/M
arrest in pH 6.6 medium lasted markedly longer than that in pH 7.5 medium.
Conclusion : Radiation-induced apoptosis in SCK tumor cells are reversely
suppressed in an acidic environment. Radiation-induced G2/M arrest is pro-
longed in an acidic environment indicating that the suppression of radiation-
induced apoptosis and prolongation of radiation-induced Gz/M arrest in an

acidic environment are related.
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Fig. 1. Agarose gel electrophoresis of DNA extracts
from SCK mammary adenocarcinoma cells ir-
radiated with 2-12Gy. The cells were irradiated
and incubated for 48h in pH 75 or pH 66
media.

4. Flow cytometry analysis
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Fig. 2. Percentage of SCK cells in apoptosis as
determined with flow cytometry method. Cells
were irradiated with 2-12Gy and incubated for
48h in pH 75 media or pH 6.6 media. An
average of three quadruplet experiment with
SD are shown.
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Fig. 3. Percentage of cells in each phase of cell cycle as. determined with flow
cyometry method. Cells were incubated in pH 7.5 for 0-48h without irradi-
ation(A). Cells were irradiated with 12Gy and incubated for 0-48 h in pH 7.5
media(B). An average of three quadruplet experiment are shown.
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Fig. 4. Percentage of cells in each phase of cell cycle as determined with flow

cyometry method. Cells were

incubated in pH 6.6 for 0~48h without

irradiation(A). Cells were irradiated with 112Gy and incubated for 0-48h in pH
6.6 media(B). An average of three quadruplet experiment are shown.
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Fig. 5. Percentage of cells in Go/M phase as deter-
mined with flow cyometry method. Cells were
irradiated with 12Gy and incubated in pH 7.5
or pH 6.6 media for 0-48h. An average of five
quadruplet experiment with SD are shown.
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