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The hypoxic cell fraction in tumors is considered to be responsible for radioresistancy. Estimating
the population of the hypoxic cell fraction in tumor could develop the effective means to predict
radiosensitivity. In this study, nitroacridine (fluorescent dye) was tested to estimate hypoxic status in
single cells and in spheroids.

The oxygen concentration in the medium was measured by oxygen electrodes utilizing
polarography method, mean while that in cells was calculated from the fluorescence intensity of the
dye. The fluorescent spectra from cells showed the same pattern in spite of the changed oxygen
concentration in medium, on the other hand its intensity was dependent upon the oxygen
concentration. Using a fixed nitroacridine concentration and a fixed staining time, oxygen concen-
tration of cells could be determined within range from 0.1 to 1.0% values. These values are almost the
same as the oxygen concentration of the radioresistant tumor cells. Thus, the fluorescent method we
used in this study is considered to be useful to estimate radioresistancy of tumor. However, fluorescent
intensity would alter when used different cell lines, because of different cellular activity of nitro-
reductase.
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Fig. 1 The structure of Nitroakridin 3582
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Photo 1 Fluorescent photographs of V-79 cells (a) under aerobic conditions
after Zhr incubation and (b) under hypoxic condition.
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Fig. 2 The time course of oxygen concentration
in the chamber. Injection timiﬁg of 0.2ml nitroa-
cridine solution was lhr after start of hypoxic
gassing (arrow).
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Fig. 3 Fluorescent spectrum of the nitroacridine
compounds reduced in aerobic and hypoxic condi-
tion.
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Fig. 4 Fluorescent histogram of V-79 cells (a)
under aerobic conditions after Zhr incubation and
(b) under hypoxic condition.
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Fig. 5 Kinetics of fluorescent production of
hypoxic (oxygen concentration 0.25%) V-79
cells incubated with 10xg/ml (&), 5ug/ml (A), 2
pg/ml (@), 1ug/ml (O) nitroacridine.
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Fig. 6 Kinetics of fluorescent production of aero-
bic (@ : oxygen concentration 15%) and hypoxic
(O oxygen concentration 0.25%) V-79 cells
incubated with nitroacridine (5ug/ml). Mean
fluorescence indicated total fluorescence/cell L
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Fig. 7 Mean fluorescence of V-79 cells treated 5
w«g/ml nitroacridine after 2hrs at various oxygen
concentrations.
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Photo 2 Fluorescent photographs of V-79 cells spheroids (a) ¢ : 0.25mm, (b) ¢ :

0.55mm).
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Fig. 8 Kinetics of fluorescence production of V-79
cells (O) and Hela S; cells (@) in hypoxic
condition (oxygen concentration 0.25% ; NA
concentration 10xg/ml).
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