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Fig. 2 Mitosis of Yoshida Sarcoma <1000 (N. Muta photo.)

b. 1 late prophase, a SAT-chromosome

is seen in the center.
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b. 2 late prophase, the SAT-chromosome
i5 indicated as white one in the center.

c. metaphase
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d. side-view of metaphase, spindle fibers are seen,
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g. telophase

i. stadium of reconstruction
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f. side-view of anaphase
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SUMMARY

x is the numbert of cells in resting stage and ¥ is that in mitotic stage.
Then the rate of increase of the number of resting cells is

_(3[1%=2a},_.bx..........u.n(1)
and that dividing cells is
: d
__djt’__:__ay..i.bx ............... (2)

where a and b are constant.

It is thought that, when cells are irradiated, the cells in the resting stage are inhibited

from entering mitosis, while the cells already in mitosis complete their division in an app-
arently normal manner and the time required for the dividing cells to dlsappear would be

the mitotic time.
Then in (2) b= 0 and

e
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y=—ayt+v ifo— =-—a ;’1 t-i--—%j-
where n, is the number of cells immediately before the irradiation,

Even after all cells in mitosis at the time of irradiation have completed their process,
the increase of the number of cells is negligible, if the mitotic count is not so large (it is
2.5822 in the Yoshida Sarcoma), and n, -, n, where n is the number of cells at any time.

Then

B/ =_7 .?L'_t.i__.é’l m= —aMt+M( 3 )
n n, 1,

where m is the mitotic count at any time after irradiation and M is that immediately
before the irradiation, and the latter is also almost comstant throughout the course of
“implanted Yoshida Sarcoma except the earliest and the latest periods.

This formula is in agreement with our experimental data (Fig.1, Ref. (9)]. And from
the experimental equation of the decay line in Fig. 1 the mitotic time can be calculated. It
is £0.1 min and 92.6 min corresponding to 200r and 1000r respectively.

These figures are consistent with the data of the observation in vitro by other authors.

The rate of proliferation of all cells is

dn/ € idw B idy. e
Ml i
As M is constant n =n,eaMt
_ log.2
T= aM

where T is one cycle, the time required for the cells to become twice as much as in the ;
beginning. !
From Fig. 1 it is seen that
M

tan a=—aM=— -

where « is the angle between the decay line and the abscissa, and r is the mitotic time.

1[‘:%10@ 2

As 7 and M are known, T is calculated. It is about 44 hours corresponding to 200r.

From the data of the experiment by Sato'®, inoculating one cell of Yoshida ‘Sarcoma,
it is estimated using these forumlae that mitotic time and the cycle would be about 43
minutes and 19 hours respectively.

Considering our data and that of the other authors, the average mitotic time of the
Yoshida Sarcoma cells may be said to be within 40 to 80 minutes and the average cycle of
them to be within 16 to 44 hours.
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