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Quantitative Studies on Microautoradiography of Tritium Labeled Compaund in vivo

3. Autoradiographic Determination of DNA Synthesis Pattern in Cell Cycle.

Taiju Matsuzawa and Tadashi Hatakeyama
Department of Radiation Research and Ophtalmology,
Tohoku University School of Medicine.

Since thymidine has been shown to be a specific precursor of DNA, the uptake of #H-thymidine into
the cell nucleus was used as a measure of DNA synthesis pattern of ascites hepatoma 13R cells.

After addition of *H-thymidine the ascites tumor cells were sampled almost at hourly intervals, The
slides were dipped directly into NR-M2 liquid emulsion. For expoure, the slides were stored in light
tight boxes at 4°C during 20 days.

The experimentally determined mean grain counts over metaphases for each successive hourly sample
were plotted on a normal scale.

1) DNA synthesis pattern of AH 13R cells shows asymmetric and up-side-down U-shape on a normal
scale. The curve facing G, phase ascents almost perpendicularly, and it facing G, phase descends gradual-
ly making prolonged S-shape. The imperfectional plateau is seen at the top of the curve.

2) The duration of cell life cycle can be determined acurately on the curve.

The results were follows;

tg:16.2 ts=9.8 tm=0.7 tg-=1.9 tg-=3.8 hours respectively.

3) Even if cell life cycle were changed, the amount of DNA synthesis keeps a constant value.

Consequently DNA synthesis pattern in prolonged cell life cycle shows the prolonged asymmeiric and
up-side-down U-shape.
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Table 1  Grain Count on Metaphases
Kours A B
;?_{tﬁ’f: dR Mean Standard | Standard | Mean Standard | Standard
) Grin Count | Diviation | Error Grain Count| Diviation | Error
2 36 | 12.7 2.7
3 129 i 45.6 8.3
4 138 38.2 4.7 24 9.8 2.4
5 142 40.5 5.6 73 34.8 4.3
6 137 38.1 4.6
7 139 42.2 5.9 89 43.6 8.4
8 114 36.3 4.4
9 83 32.7 4.2 90 32.8 4.2
10 55 20.1 4.1
11 82 33.9 4.3
12 22 10.9 3.4
13 54 22.6 5.5
14 20 9.4 3.1
15 28 13.4 3.4
16 18 8.7 2.4
17 22 10.9 2.5
18 21 10.0 3.4
19 55 20.4 3.8 18 8.6 2.4
21 63 32.8 4.2 23 10.8 3.3
23 22 10.4 3.2
24 50 23.1 3.9

Number of Metaphases =30~60
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