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Enhancement of Anticancer Effect through Photodynamic Therapy with
High Oxygen Concentration
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In photodynamic therapy (PDT), oxygen plays important role. Because of singlet oxygen which is produced by
activated photosensitizer after laser irradiation of specific wavelength, The aim of this study is to find how oxygen
concentration affects anticancer effect in PDT. Groups were divided into PDT with oxygen applied group and only PDT
applied group. PDT with oxygen applied group supplied oxygen for 15 minute before laser irradiation. In vitro, CT-26
cell was incubated with various concentration of photoftin (50.0~0.05 pg/ml) and was irradiated with 632 nm diode
laser 6 hr after application of photofrin. The cell viability of two groups was assessed by MTT assay. In vivo, CT-26
cell line was transplanted into the subcutaneous tissue of BALB/c mouse. The anticancer effect of two groups was
measured by tumor volume change. In vitro study, the cell viability was significantly decreased at 1.56~3.13 pg/ml in
PDT with oxygen applied group. In vivo study, the PDT with oxygen applied group significantly higher reduction rate
of tumor volume 7 days after PDT compared to PDT only group. The high oxygen concentration might enhance the

anticancer effect of the photodynamic therapy.
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Table 1. Oxygen concentration of media according to oxygen
perfusion time

O, perfusion time DO (%)
Room air 24.0+14 "
S min, 90.4£0.8 :| "
10 min, 98.4x1.0
15 min. 98.210.7
20 min. 98.3%1.2

The dissolved oxygen (DO) concentration between room air and
5 min, 5 min and 10 min after oxygen perfusion has statistically
significantly different. After 10 min oxygen is saturated regardless
of oxygen perfusion time (*P<0.05)

Table 2. Aterial blood oxygen concentration of mouse according
to oxygen inhalation time

O, inhalation time rO,
Room air 75.0£7.0 :| "
5 min. 90.6x1.6 .
10 min. 101.6£2.7 :
15 min. 110.0£6.0
20 min. 107.0+6.8

The arterial blood oxygen saturation between room air and 5 min,
5 min and 10 min has statistically significantly different. There is
no statistically significantly difference after 10 min (*P<0.05)

Table 3. The result of In vivo study at 14 days after PDT

CR PR NR
PDT only group 0 8 5
PDT + O, group 3 5 5

The response rate was similar but CR was found only in PDT +
O, group. CR: complete remission, PR: partial remission, NR: no
response
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Fig. 1. Comparison of PDT effect according to oxygen perfusion
and photofrin concentration in CT-26 cell. The cell viability of PDT
+ O, group declined significantly compared to PDT only group at
1.56~3.13 pg/ml concentration of photoftin (*P<0.05).
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Fig. 2. Tumor volume change of transplanted CT-26 cell for each
treatment group. The tumor volume was significant decreased in
PDT + O, group compared to PDT only group at 7 days after PDT
(*P<0.05).
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