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The Effect of Fractionated X-Rays and ¢-Rays on the Tadpole of Amphibia
(IT) On. the Rhacophorus Schlegelii arborea

Norimoto Tanaka

Biological Laboratory, Kyoto Prefectural University of Medicine., Kyoto.

The effect of fractionated X-ray and ¢-ray irradiation was studied on the survival response of Rhaco-
phorus tadpole.

The materials employed in this experiment were obtained from a site near the university as an egg block
and Rhacophorus schlegelii arborea tadpoles, 12-23 mm, from the same egg block, were used.

The radiation factors used were the following: 80 kvp , 4 ma X-ray with no filtration at a rate of 300
R/min., and an animal-to-target distance of 10 cm.

The animal were given whole body irradiation with X-rays and ¢-rays. The e-rays with Cof0
source were operated with a dose-rate of 38.8 R per minute as measured in air with a SHIMAZU B 421
dose meter chamber, and a target-to-animal distance of 48 cm.

-The experimental method was done as a follows,

Experiment 1. Radiosensitivity in developmental stages,

1-1 Body length 12mm 600 R

1-2 Body length 12 mm 900 R

1-3  Body length 15 mm 900 R

1-4 Body length 15mm 1200 R

1-5 Body length 22 mm 900 R

1-6 Body length 22mm 1800 R

In the above case, the number of subjects employed in the experiment was 25 animals, in each group.
The X-rays machine was operated at a dose-rate of 300 R/min.

Experiment 2, Response to vaying dose-rate

2-1 300 R/min. during the 6 minute irradiation 1800 R

2-2 75 R/min. during the 24 minute irradiation 1800 R

In this case, the subjects employed in the experiment were fifty 21 mm tadpoles in each group.

Experiment 3. Shortened Time-Interval in fractionated irradiation and change in initial irradiated
dose

3-1 1200 R 20 min, 600 R
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3-2 1200 & 180 min.
3-3 600 R. 20 min.
3-4 600 R. 180 min.
3-5 1800 R

600 R
1200 R
1200 R

The subjects employed in this experiment were fifty 21 mm Rhacophorus tadpoles in each group. The
radiation was deliverred at 300 R/min.

Experiment 4. Time interval factor effect on irradiation

4-1 900 R 12 hr.
4-2 900 R 24 hr.
4-3 900 R 48 hr.
4-4 1800 R

900 R
900 R
900 R

The subjects employed in this experiment were fifty 21~23 mm tadpoles in each group. The dose-

rate of X-irradiation was 300 R/min.

Experiment 5. Fractionated effect and cooling in time interval on the body length of 12 mm

5-1 1200 R

5-2 600 R 24 hr.
5-3 600 R C, 24 hr
5-4 600 R 12 hr
5-5 600 R C, 12 hr
56 400 R 24 hr
5-7 400 R C, 24 hr
5-8 400 R 12 hr
5-9 400 R C, 12 hr

5-10  Kept cool (for 3 days)

600 R
600 R
600 R
600 R
400 R
400 R
400 R
400 R

OR

23 hr 400 R
C, 24 hr 400 R
12 hr 400 C

C, 12 hr 400 R

The C in the above means was kept at 11°C. The number of animals used was 50 in each group.

The individual experimental results are shown in Figs. 1, 2, 3, 4, 5.

Experiment 6. Fractionated effect on e-irradiation with Cof source

6-1 1552 R
6-2 776 R 6 br
6-3 776 R 12 hr
6—4 776 R 24 n
6-5 776 R 48 hr
6-6 776 R

6-7 Non-irradiated control

776 R
776 R
776 R
776 R

OR

The subjects employed in this experiment were twenty-five 19-21 mm tadpoles in each group. The

number of the non-irradiated group was 5 animals, After irradiation the animals were kept at 20-23°C

in the Coito-trone room. Ten animals were selected at random and weighed.

The results of the experiment regarding body-weight and survival response are shown Figs. 6, 7,

respectively.

1) The difference of changing the dose-rate in single dose exposure donot differrespectively.

2) Fractionated exposure consisted of two fractions spaced at 20 or 180 minutes time intervals.
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The.e is no difference in survival response between the fractionated exposure and the single dose irradia-

tion (Fig. 3)

3) The effects of fractionated irradiation with X and ¢-ray on the Rhacophorus schlegelii tadpcle

have more of a tendency to decrease radiosensitivity than the single dose irradiation, however, these effects

are relative to body length, environmental temperature after irradiation and other unknown conditions.

4) The effect of fractionated icradiation in these experiments is related to time intervals and number

of fractions. The author have a plane lo study the reciprocal relations of time-intervals and fractionated

numbers.

5) The difference between the Rhacophorus schlegelii arborea and Rana nigromaculata regarding

fractionated irradiation effects seems perhaps related to biological species, physiologically, developmental-

ly, and ecologically in both species, each other.
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Fig. 1. Radiosensitivity in developmental stages.
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Fig. 2. Response to .varying dose-rate.
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Fig. 3. Shortened time-interval in fractionated
irradiation and change in initial dose.
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Fig. 4. Time interval factor effect on irradiation.
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Fig. 5. Fractionated effect and cooling in time
interval on the body length of 12mm.
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Fig. 6. Fractionated effect on y-irradiation with
Co®® source. Body weight response.
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Fig. 7. Eractionated effect on s-irradiation with
Co® source. Survival response.
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