
53The effect of radiosensitization by gemcitabine on mammalian cells

Introduction
　The mortality rate of pancreatic cancer increases 
after 40 years of age and exceeds 120 deaths per 
100,000 by the age of 801)

of cancer death in men and the sixth in women in 
Japan, and leads to an estimated 227,000 deaths per 
year worldwide2). The prognosis of this disease has not 
improved markedly, which remains dismal for patients 
with locally advanced or metastatic disease. Complete 

3). 
　Chemotherapy is the mainstay of treatment for 

with locally advanced disease to resectable pancreatic 

4). 

partial response in a few people and can alleviate 
.

　

were demonstrated both in vivo and in vitro . In 

et al. have reported 

break (DSB) repair12). On the contrary, Lawtence et al 
have reported no detectable effect on DNA DSB repair 

13)
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Materials and methods
Cell culturing procedures
　The rodent cell lines were grown as monolayers at 

2 °

Chinese hamster cell line, Chinese hamster ovary cells 

Treatment of cells
　
different concentrations of 0~5 μ

6

Cell survival
　
determined by plating 100 μL of and appropriately 

53BP1 foci formation
　

μ °C. After 

0.2 μl/100 μ

Probes) of 2 μ
μg/ml 

4’

cells were scored as positive. 

Statistical analysis
　Significance of the difference was assessed by 

0.05 was considered statistically significant. A 

Statistical analyses were performed with SPSS 

Results
Sensitization by dFdC in CHO cells 
　

increased or slightly increased according to the 

Next cells (106/ml) were exposed to 5 μ

pretreated with 5 μ

p

μ
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in NHEJ
　

p
0.05). 

53BP1 foci formation
　

to represent sites of DNA DSBs. 53BP1 foci formation 

μ

p

6/ml) were exposed to 

represents mean and standard error from at least three experiments.

μ 6/ml) were exposed to 5
μ

p ’s t test.
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Radiosensitization
　

6/ml) were exposed to 

μ
24 h was adapted to avoid the cell cycle stage 
dependent. Consistent with other experiments, we 

Discussion
　

repair
　

and DSBs, and damage to the phosphodiester 

they may lead to chromosome breakage and loss of 

6/ml) were exposed to graded doses 
μ

○ △
● ) and the xrs5 cells (▲ ).
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17)

. 
　

treatment retarded the rate and extent of the repair of 
DNA DSBs

14). 

is explained by the fact that the xrs5 cells, rodent cell 

is a protein which binds to DNA DSB ends and is 

　

53BP1 binds to the central domain of p53 which is 
21). It is known 

that the assembly of 53BP1 foci is not cell cycle stage 

22). 

agents and propose that these foci represent sites of 
DSBs23)

independently. 
　

deficient cells appeared sensitive to the direct toxic 

et al. 

24)

13). To see the most likely pathway as a 
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