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Fig. 1. Agarose gel electrophoresis of DNA extracts from K562 cells. A) Cells
irradiated with 10 Gy X-ray, B) 10 Gy irradiated cells incubated with 50 uM
genistein C) 10 Gy irradiated cells incubated with 500 nM herbimycin A.
Cells were incubated for 12, 24, 36 and 48 h after initiation of all treatment

C (Control).
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Fig. 2. Photomicrograph (400x) of K562 cells stained with
TUNEL method. A) Cells irradiated with 10 Gy X-ray, B) 10
Gy irradiated cells incubated with 50 uM genistein, C) 10 Gy
irradiated cells incubated with 500 nM herbimycin A. Cells
were incubated for 48 h after initiation of all treatment.

apoptosis
(Fig. 2C, 3).
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Fig. 3. Percentage of apoptotic cells with TUNEL assay in
K562 cells treated with 10 Gy Xray with genistein or her-
bimycin A. genistein was added 50 uM. herbimycin A was
added 500 nM. Cells were incubated for 48 h after initiation
of all treatment.
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Fig. 4. Western blot analysis for bcl-2, bcl-Xi and bax protein
expression in K562 cells incubated for 24 and 48 h with :R;
Cells irradiated with 10 Gy Xwray, RG; 10 Gy irradiated cells
incubated with 50 uM genistein, RH; 10 Gy irradiated cells
incubated with 500 nM herbimycin A.
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Fig. 5. Variations in cell cycle distribution of K562 cells incubated for 12,
24 and 48 h with:A) Cells irradiated with 10 Gy Xeray B) 10 Gy
irradiated cells incubated with 50 uM genistein C) 10 Gy irradiated cells
incubated with 500 nM herbimycin A (Markers M1, 2, 3 and 4 in the
plots correspond to cells and cells in GO/Gl, S, and G2/M phases,

respectively).
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—— Abstract

Radiation-induced Apoptosis is Differentially
Modulated by PTK Inhibitors in K562 Cells

Hyung Sik Lee, M.D.", Chang Woo Moon, M.D.", Won Joo Hur, M.D.’
Su Jin Jeong, MS.", Min Ho Jeong, MD.", Jeong Hyeon Lee, M.D/
Young Jin Lim, M.D® and Heon Joo Park, M.D., Ph.D’?

‘Department of Radiation Oncology, ' Microbiology, * Parasitology,
College of Medicine, Dong- A University, Pusan, Korea
*Department of Microbiology, College of Medicine, Inha University, Incheon, Korea

Purpose :The effect of PTK mhibitors (herbimycin A and genistein) on the induction of radiation- induced
apoptosis in Ph-postive K562 leukemia cell line was investigated.

Materials and Methods : K562 cels in exponential growth phase were iradiated wth a linear accelerator
at room temperature. For 6 MV X-my imadiaton and drug treatment, cukures were iniiated at 2x10°
cels/mL. The cells were iradiated wth 10 Gy. Stock solutions of herbimycin A and genistein were
prepared in dimethyl sulphoxide (DMSO). After incubation at 37 for 0 48 h, the extent of apoptosis
was determined using agarose gel electrophoresis and TUNEL assay. The progression of cells through the
cell cycle after iradiation and drug treatment was alko determined wth flow cytometry. Westem blot
analysis was used to montor bck2, bck-Xe and bax protein levels.

Results : Treatment with 10 Gy X-iradiation did not resukt i the induction of apoptosis. The HMA alone
(500 nM) also faikd to induce apoptosis. By contrast, incubation of K562 cels with HMA after irradiation
resuted in a substantial induction of nuckar condensation and fragmentation by agarose gel ekctro-
phoresis and TUNEL assay. Genstein failed to enhance the abilty of X-iradiation to induce DNA
fragmentation. Enhancement of apoptosis by HMA was not attrbutable to downregulation of the bck2 or
bck Xo anti- apoptotic proteins. When the cells were iradiated and maintained with HMA, the percentage of
cels in G2M phase decreased to 30 40% at 48 h. On the other hand, cels exposed to 10 Gy X-
irradiation alone or maintained with genistein did not show marked cell cyck redistribution.

Conclusjon : We have shown that nanomolar concentrations of the PTK inhibtor HMA synergize wih
X-irradiation in inducing the apoptosis in Ph ( ) K562 lkukemia cell line. While, genistein, a PTK inhibtor
7" fajled to enhance the radition induced apoptosis in K562 cels. t i

which s not selective for p210
unlikely that the abilty of HMA to enhance apoptosis in K562 cells i attrbutable to bck2 family. t i
plausibke that the relationship between cell cycle delhys and cell death s essential for drug development
based on molcular targeting designed to modify radiation- induced apoptosis.

Key Words : Radiation, Apoptosis, K562 cels, PTK inhibtors
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