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— Abstract

Background Histological differentiation between papillary carcinoma from benign papilloma of the breast is difficult in some
Purpose We investigated in the present study 1) the effect of 50 Gy irradiation on apoptosis of osteosarcoma cells and 2)
the effect of low doses of irradiation on apoptosis in the presence of high pressure oxygen. Methods The osteosarcoma cell
(Saos-2) was irradiated with a single dose of 10, 30, 50 Gy in the presence of high pressure oxygen. The degree of apoptosis
was estimated by fluorescence analysis using Hoechest 33258 and flow cytometry 24, 48 hours after irradiation. Results
Irradiations of osteosarcoma cells with dose of 10, 30, and 50 Gy resulted in chromatin condensation and apoptotic body
formation, The degree of apoptosis in high presssure oxygen-treated cells were significantly higher than the corresponding
values in the cells without high pressure oxygen(p<0.05). Cell-cycle analysis indicated that irradiated cells were accumulated
at G2/M phase and were reduced in number at G1 phase, irrespective of high pressure oxygen exposure. Conclusion These
results suggest that 1) a single fraction of high dose of irradiation results in accumulation of cells at G2/M phase, leading to
apoptosis, and 2) in the presence of high pressure oxygen, a low dose of irradiation can induce apoptosis, as effectively as
that induced by a high dose irradiation in the absence of high pressure of oxygen.
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Fig. 1. Morphologic change in osteosarcoma cells

A Non-irradiated osteosarcoma cells (Wright staining x 400)
B: Osteosarcoma cells incubated for 24 hours after 10 Gy
irradiation show marked cytoplasmic shrinkage and fragmented
nuclei (Wright staining x 400).
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Fig. 2. Hoechst staiming of nucler in attached osteosarcoma cells
A Non-irradiated cells (Hoechst staining x 400)
B: Cells 48 hours (after exposure to 10 Gy irradiation) show

chromatin condensation.
C: Cells 48 hours (after exposure to 10 Gy irradiation) show
apoptotic body.
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Fig 3. Comparison of morphologic change between oxygenated
and non-oxygenated cells

A: Non-oxygenated cells (48 hours after exposure to 10 Gy)
show chromatin condensation and apoptotic body (Hoechst
staimmng x 100)

B: Oxygenated cells (48 hours after exposure to 10 Gy) show
marked apoptotic body formation (Hoechst staming x 100).
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Fig. 4. Appearance of diploid cells in non-irradiated osteosar-
coma cells
A: DNA content frequency histogram shows high G1 phase.
B: Dot-plots of FACS analysis show high G1 phase.
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Fig. 5. Appearance of apoptotic cells in non-oxygenated
osteosarcoma cells after exposure of 10 Gy

A: DNA content frequency histogram shows accumulation of
G2/M phase.

B: Dot-plots of FACS analysis show marked appearance of
apoptosis and arrest of G2/M phase.

AP: apoptotic cells
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Fig. 6. Appearance of apoptotic cells in oxygenated osteosa-
rcoma celis after exposure of 10 Gy
A: DNA content frequency histogram shows accumulation of
G2/M phase.
B: Dot-plots of FACS analysis shows marked appearance of
apoptosis and accumulation of G2/M phase,
AP: apoptotic cells
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Fig. 7. Comparison of percentage of apoptosis between oxy-
genated osteosarcoma cells and non-oxygenated cells with
10Gy irradiation The oxygenated osteosarcoma cells show
significantly increased apoptosis than the non-oxygenated
cells (24hours: p=0.001, 48hours: p=0.001).
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Fig. 8 Comparison of percentage of apoptosis between
oxygenated osteosarcoma cells and non-oxygenated cells with
30Gy irradiation The oxygenated osteosarcoma cells show
significantly increased apoptosis than the non-oxygenated
cells (24hours: p=0.001. 48hours: p=0.11)
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Fig. 9. Comparison of percentage of apoptosis between
oxygenated osteosarcoma cells and non-oxygenated cells with
50Gy irradiation The oxygenated osteosarcoma cells show
significantly increased apoptosis than the non-oxygenated
cells (24hours: p=0 05, 48hours p=0001).
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Fig 10. Analysis of cell-cycle phase distribution
A: Irradiation with 10 Gy shows accumulation of G2/M

phase at 48 hours after irradiation.
B: Irradiation with 30 Gy shows accumulation of G2/M phase

at 48 hours after irradiation.

70 ¢

4
o
J

o
©

>
o

N
o

Cell Cycle Distribution{%)
w
o

-
=

0 2¢ 48
Time After irradiation{hours)

~
S

——Gt
& b -8
——G2+M
—50
£
=3
gto»
£ »
a
N
=
St
0 "

¢ 2 48
Time After Irradiation(hours)
Fig. 11. Analysis of cell-cycle phase distribution : Oxygen-

ated osteosarcoma cells
A Irradiation with 10 Gy shows accumulation of G2/M

phase at 48 hours after irradiation
B: Irradiation with 30 Gy shows accumulation of G2/M phase

at 48 hours after irradiation.
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