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The influence of ultrasonud on ionizing radiation effects

2nd Report. Cultured Mammalian Cells
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Cultured mammalian cells were irradiated with ionizing radiation, with and without simultanecus

ultrasound treatment. The mouse mammary carcinoma cells, FM3A, were irradiated with 100-500 R

of X-rays at the dose rate of 100 R/min. with and without 1 MHz ulirasound at the intensity of 0.5-

3 W/em?  The cells were irradiated in suspension at a concentration of 4 x 10% /ml in Petri dish (Falcon,

60 x 15mm). The dish was held at the distance of 3 cm from the ultrasound transducer through the

medium of water. Cell survivals were determined from their colony-forming ability.

The effects of ultrasound on radiosensitivity of cells was apparent at the intensity over 2 W/cm?®.
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Fig. 1. Diagram of irradiation method on cells
The direction of ultrasound progress is opposed
to x-rays.
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Eig. 2. Surviving fraction of FM3A cells in the
irradiation of ultrasound (1,2 and 3 W/cm?).
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Fig. 3. Survival curves of FMB3A cells exposed to
100R (empty circles) and 300R (full circles) of
x-rays with simultaneous ultrasound at intensities
of 0.5 to 3 W/cm?
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Fig. 4. Survival curves of FM3A cells
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Fig. 5. Surviving fractions of FM3A cells exposed
to x-rays and ultrasound separately and both ra-
diations simultaneously. Individual points are
average values obtained from five test tubes each
experiment. To compare the amount of scatter,
data are illustrated as they are,
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Ultrasound: 3 W/cm?, 3 cm, 3min
Physical Chemical Biological
Temperature | Ogptical density Su}r:;zﬁfn
2.9°C 0.295 0.941
2.9 0.530 0.160
2.9 .405 0.946
3.1 0.235 1.000
3.2 0.360 0.943
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3.3 0.620 _lLois |
3.0 0.335 1.027
1.033
1.152
1.035
0.526
3.00%0.17 0.399£0.125 0.824240.356
(5.7%) 1 (31.3%) (43.2%)

Fig. 6. Physical, chernical and biological effects
of ultrasound
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