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Evaluation of oxygen effect on radiolysis of tumor tissue on the basis of
quantitative analysis of oxygen concentration
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Understanding tumor microenvironment is crucial for analyzing response of
solid tumor to therapy and in the augmentation of that response. Oxygen status, which fluctuates
quickly, is one of the most important components that should be analyzed, because oxygen makes a
profound impact on treatment resistance, especially against radiotherapy. Therefore, tractable
technology for the oxygen status has been imperative.

We successfully monitored oxygen fluctuation in cell nucleus and tumor tissue directly. Ruthenium
complex with Hoechst unit (Ru-Hoechst) and ruthenium complex-labeled oligonucleotides (DRC) with
pyrene and nitroimidazole units were synthesized and we evaluated their properties. These probe
showed oxygen-dependent phosphorescence at cellular nucleus and tumor tissue and therefore, we could
monitor the oxygen levels. These probes will be applicable to monitoring of oxygen levels and
assessment of response of tumor tissue against radiation on the basis of oxygen quantification.
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Figure 1. Structures of Ru-Hoechsts.
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Figure 2. Emission spectra of Ru-Hoecst 1a
in H,O under different O, concentrations.
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Figure 3. Emission images of A549 cells as incubated with Ru-Hoechst: 1a
(a), 1b (b), 1c (c) and 1d (d).
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Figure 4. O,-fluctuation in A549 cells as induced by change in O, levels in the
atmosphere. After administration of 1a, the O, concentration was set at 20% (a). and
then deceased to 0% (b). Subsequently, the concentration was increased to 20% (c).
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Figure 5. Chemical structures and of DNA-Ruthenium Conj (DRCs).
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Figure 6. Phosphorescence spectra of DRC 1 under different
oXxygen concentrations.
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Figure 7. Emission image of A549 cells in 0% O, PBS as incubated with
DRC 1. (a) under hypoxic conditions (b) normoxic conditions for 1 h at 37
°C. (¢) The medium was replaced by 20% O, PBS.
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Figure 7. In vivo phosphorescence imaging of tumor
bearing mouse which respired O, gas (a), or N, gas (b).
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