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Fig. 1. lonizing radiation decreased the viability of HL-60 cells in a dose and time-dependent manner.
(A), Dose-dependant effect of cell viability. Cells were irradiated with different doses of ionizing
radiation and cell viability was measured by MTT assay at 24 hours after irradiation. (B), Time
dependent effect of ionizing radiation (16 Gy) on the viability of HL-60 cells. Data represent the meanzt

D from triplicates.
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Fig. 2. lonizing radiation induced the ladder pattern fragmentation of genomic DNA in HL-60 cells. (A),
Cells were irradiated with different doses of ionizing radiation for 24 hours. Soluble cytoplasmic DNA
was isolated and seperated on 15% agarose gel. DNA was stained with ethidium bromide and
visualized under UV light. (B), Cells were irradiated with 16 Gy of ionizing radiation and DNA
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irradiated with 16 Gy ionizing radiation. Cell lysates were used to measure the enzymatic activation of caspases by
using fluorogenic substrate for caspase-1, 2, 8, 9 protease (A) and caspase-3, 6 proteases (B). Data represent the
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Fig. 4. Digestion of procaspase-3 and PARP by irradiation in
HL-60 cells. Cells were irradiated with 16 Gy ionizing
radiation for the various periods. Equal amount of protein
(200 pg) from cell lysate was subjected on 125% SDS
PAGE, transfered onto nitrocellulose membrane and immu-
noblotted with anti-procaspase-3 (A), and anti-PARP anti-
bodies (B). The immunoreactive signals were visualized by
Enhanced chemiluminescence (ECL) Kkit.
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Fig. 5. Irradiation induced the release of cytochrome c from
HL-60 cells in a time dependent manner. Cells were irradiat-
ed with 16 Gy ionizing radiation for the various periods.
Cytoplasmic extracts were prepared by the methods describ-
ed in "Materials and Methods", and measured the released
cytochrome ¢ by Western blotting using anti-cytochrome ¢
antibody.
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Fig. 6. The degradation of Bcl: as well as expression of Bax
in irradiated HL-60 cells at the various periods after 16 Gy
ionizing radiation. The expression of Bcl: and Bax were
detected by Western blotting analysis using anti-Bcl: (A) and
anti-Bax antibodies (B) (Santa Cruz Co, CA, USA).
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Fig. 7. Induction of Fas/ Fas-L in irradiated HL-60 cells at the
various periods after 16 Gy ionizing radiation. The expression
of Fas and Fas-L was detected by Western blotting analysis
using anti-Fas antibody (A) and anti-Fas-L antibody (B) (Santa
Cruz Co, CA, URA).
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A Study on Apoptotic Signaling Pathway in
HL-60 Cells Induced by Radiation

Hye Jung Kim, M.D.", Sung Keun Moon, M.D.,
Jae Hoon Lee, M.D." and Sun Rock Moon, M.D., Ph.D."

"Medical Science Institute, 'Department of Radiation Oncology
Wonkwang University School of Medicine, lksan, Korea

Pumose : The mechanical insights of death of cancer cells by ionizing radiation are not yet clearly
defined. Recert evidences have demonstrated that radiation therapy may induce cell death via activation
of signaling pathway for apoptosis in target cells. This study is designed whether ionizing radiation may
activate the signaling cascades of apoptosis including caspase family cysteine proteases, Bck/Bax,
cytochrome ¢ and Fas/Fas- L in target cells.

Materiak and Methods : HL-60 cells were irradiated in vitro with 6 MV X-ray at dose ranges from 2 Gy
to 32 Gy. The cell viability was tested by MTT assay and the extent of apoptosis was determined using
agarose gel electrophoresis. The activities of caspase proteases were measured by proteoltic cleavages
of substrates. Western blot analysis was used to monitor PARP, Caspase- 3, Cytochrome-c, Bcl 2, Bax,
Fas and Fas- L.

Res ults : lonizing radiation decreases the viabilty of HL-60 cells in a time and dose dependent manner.
lonzing radiation- induced death in HL-60 cells is an apoptotic death which is revealed as characteristic
ladder- pattern fragmentation of genomic DNA over 16 Gy at 4 hours. lonizing radiation induces the actk
vation of caspase-2, 3, 6, 8 and 9 of HL-60 cels in a time-dependent manner. The activation of
caspase- 3 protease is also evidenced by the digestion of poly (ADP-ribose) polymerase and procaspase-
3 with 16Gy ionzing imadiation. Anti apoptotic Bcl2 expression is decreased but apoptotic Bax expression
is increased with mitochondrial cytochrome c release in a time- dependert manner. In additon, expression
of Fas and Fas-L is also increased in a time dependent manner.

Conclusion : These data suggest that ionizing radiation-induced apoptosis is mediated by the activation of
various signaling pathways including caspase family cysteine proteases, Bck/Bax, Fas and Fas-L in a
time and dose dependent manner.

Key Wonds : HL-60, Apoptosis, Radiation



