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‘Table. 1 Mitotic indices (%) of the group injected with 5mg/100gm of ATP intraperitoneally.

“~._ Hrs. after

Before

P izﬂitf reatan 1hr. 2hrs, 3hrs. Ghrs. 9hrs. 12hrs.
No. 1 24.5 27 18.5 21 25 30 24
No. 2 26 21 20 24 23.5 24 25.5
No. 3 24.5 27.5 23 22.5 20.5 27.5 24.5
No. 4 22 22 18.5 23.5 25 26 22
No. 5 24 28.5 22 30 23.5 22.5 24
No. 6 22 28 25 30 27 15.5 16.5
No. 7 26 29.5 27 20.5 15.5 18.5 23
No. 8 26 17 24 25.5 23.5 18.5 19.5
No. 9 23 25 26 26 26 16 21
No. 10 23 25 21.5 21 23 16 23
Average 24.1 24 22.5 24.4 23.2 21.4 22.3

‘Table. 2 Mitotic indices (%,) of the group injected with 10mg/100gm of ATT intraperitoneally.

~_Hrs after

e iniﬁfil e Thr. ohrs. | 3hrs. | 6hrs. | Onrs. | 12hrs.
No. 1 % 5.5 % 21.5 % 59,5 %
No. 2 25.5 28 22.5 26 27.5 2.5 27
No. 3 2.5 22.5 23.5 2 2% o7 25.5
No. 4 25.5 22 20.5 23 23.5 23.5 27.5
No. 5 23.5 23.5 21.5 15.5 21 27 23
No. 6 28 29.5 18.5 26 21.5 19 25
No. 7 22.5 21.5 20 2.5 25.5 18 17
No. 8 25 27 17 20.5 2% 21.5 17
No. 9 24.5 22.5 28 16.5 23.5 15.5 21.5
No. 10 25 24.5 19.5 16.5 17.5 18.5 20.5
Average 24.7 24.6 21.7 21.3 23.8 21.5 23.1

“Table. 3 Mitotic indices (%,) of the group injected with 15mg/100gm of ATP intraperitoneally.

~-_ Hrs. after

Before

- n;; i _ing'ec-i: treated lhr. 2hrs. 3hrs. 6hrs. 9hrs. 12hrs.
No. 1 23 32 19 12 16 17.5 29.5
No. 2 24.5 24.5 10.5 12 17.5 21.5 25.5
No. 3 22.5 25 8 16 18 18 18
No. 4 22 24 13 17.5 16.5 17.5 17
No. 5 22.5 26.5 10.5 10.5 14 19.5 18
No. 6 26.5 27 10.5 13.5 12 15:5 24.5
No. 7 18.5 19.5 9.5 10 12.5 17.5 20
No. 8 20 20.5 9.5 10.5 11.5 16.5 20
No. 9 27.5 25.5 15.0 12.5 5.5 20.5 23.5
No. 10 27 29.5 13.5 15.5 22:5 25.5 28
Average 23.4 25. 4 11.9 12 15.6 18.9 22.4
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Table. 4 Mitotic indices (%) of the group irradiated with 200r of X-rays.

Hrs. after
\Mirrad. t]ig?‘:gzl 1hr. 2hrs. 3hrs. Bhrs. 9hrs. 12hrs.
Animals ——_|
TG 29.5 2.5 1 b 18 24 26.5
N2 25 2 il 2.5 17 19 . 225
I =53 26 2.5 1 8 20.5 24.5 28
No. 4 32.5 1 2 3.5 19 24 22
o= b 26 2 155 2 18 22.5 23.5
Average 27.8 2 183 4.2 18.5 29.8 24.5

Table. 5 Mitotic indices (%,) of the group injected with 5mg/100gm of ATP
intraperitoneally 15min before X-irradiation.

\m;jieard pefore | dhr. | 2hrs. | Bhrs. | 6hrs. | Ohrs. | 12hrs.
Animalsiai=—20
o 32 5 13.5 20.5 21 3.5 24
No. 2 33 2.5 5.5 14 14.5 32.5 25
No. 3 24.5 12 10 20.5 25.5 25.5 26
No. 4 26 6.5 2.5 3 19.5 25.5 op |
No. 5 28 3.5 3.5 15 15.5 25.5 27.5 |
No. 6 2005 4 6 10.5 17 22 23.5 |
No. 17 21 5 1.5 12 16.5 26.5 22.5
No. 8 23 3.5 6.5 10 10 24.5 22
No. 9 24 4 6 12 18 24 23
Average 25.9 5 6.3 12.8 18.4 26.5 23.8

Table. 6 Mitotic indices (%) of the group injected with 10mg/100gm of ATP
intraperitoneally 15min before X-irradiation.

\\}‘E; f_‘gitrfa. é?:faotgil 1hr. 2hrs. Jhrs. Ghrs. 9hrs. 12hrs.
Animals ——_
NMor=aT: 22.5 D 4 T 25.5 27.5 23.5
No. 2 24 4 4 8.5 24 24.5 24
No. 3 225 3.5 5.5 [t 25.5 22.5 23.5
No. 4 25.5 6 2.5 7 24 30 26
INewrE 6 28 Iy D 9 10.5 15 22
No. 6 25.5 3.9 1.5 5 i Teb 1545 2D
IR 22 2.5 25D 11 12 14.5 22
TR [ ] 26.5 4.5 3.5 9 12.5 12 22
No. 9 20.5 3.5 3.5 8 1125 14 16.5
Average 23.8 3.9 3.6 8.2 1l 20.1 42.8
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Table. 7 Mitotic indices (%,) of the group injected with 15mg/100gm of ATP
intraperitoneally 15min before X-irradiation.

K&i a;f'i:tlél. t%:;‘::g 1hr. 2Zhrs. 3hrs. 6hrs. 9hrs. 12hrs.

Animals ———— i
No. 1 28 7.5 7 17.5 3.5 27 29.5
No. 2 25.5 8.5 8 20.5 28.5 30 32
No. 3 28 - 7.5 - 8.5 22.5 24 28 31.5
No. 4 25 7 6 17.5 20.5 22.5 26
No. g I 26.5 6.5 7 18 23 23 26
No. [ 23.5 4 8 20 20 20 24
No. 7 26 6.5 11 26 26.5 28 26.5
No. ki p 27.5 7.5 13.5 22.5 22 31 28.5
No. 9 | 25 3.5 8.5 | 11 23 27 26
No. 10 26 7 6 15 17 22 26.5
Average 26.1 6.6 8.4 19.1 22.9 25.8 27.8

Table. 8 Average mitotic indices (%;) for each stage at various hours
following intraperitoneal injection with 15mg(100 gm of ATP.

ir%?agﬁgn 1hr. ‘ 2hrs. ' 3hrs. Ghrs. 9hrs. 12hrs.
Pro phase 3.45 4.55 1.45 1.8 2.15 3 3.05
Meta phase ' 15.2 16. 55 8.45 8.3 10. 55 13 14.5
Ana phase 1.35 0.65 0.45 0.5 0.4 0.6 1
Telo phase 3.45 3.45 1.7 1.9 2.5 2.35 | 3.95
Total 23. 45 25.2 12.05 12 15.6 18.95 | 22.7

Table. 9 Analysis of variance of the group injected with ATP
15mg/100gm intraperitoneally.

Unbiased estimate

Factors of Variation

Sum of squares

Degrees of
freedom

of variance

Between times 23.8779 6 . 3.9797
Between individuals 1.7190 9 0.1901
Reciprocal action 8.81 54 0.1631

Table. 10 Comparison of two means of mitotic indices 3 hours after
irradiation, t values are shown.

ATP 5mg/l100gm ATP 10mg/100gm ATP 15mg/100gm
+ X-ray 4 X-ray + X-ray

X-ray 4.71 2.6 7.35

ATP 5mg/100gm + X-ray 2.5 3.02

7.47754, 3FEHHETCIIx3= 6.56556CH D7z,
Priy?>> 7.81473}=0.05%, n= 3, A5, W3
hOBED A ERINIREE L Sl v, 5
& B LB, RICEEEOZOBRETY,

HHEDESHEO DR E L Y, ZEIEDF
FROGERIIOEEEEZRE Lz, bz » 7
ZEIRSRIEIC RV TIE, X3= 6.39794, MASIEE
1 R 13 ¥2=5.91745, 2 FEfE < & xi=
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Fig. 1. Changes of mitotic indices following
intraperitoneal injection of ATP.
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Fig. 2. Changes of mitotic indices following
irradiation with 200r of X-rays 15 min
after intraperitoneal administration of

ATP.
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Fig. 3 Changes of average mitotic indices(2)
for each stage at various hours follo-
wing intraperitoneal injection with 15
mg(100 gm of ATP.
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X-rays and Adenosine triphosphoric acid.
Part I. Influence of Adenosine triphosphoric acid upon
the Effect of X-irradiation on Yoshida Sarcoma.

By

Jun Nagai
Department of Radiology, Sapporn Medical College.
(Director: Prof. Nobuyoshi Muta)

The present paper deals with studies on the effects of Adenosine triphosphoric
acid (ATP) upon the X-ray irradiated Yoshida ascites sarcoma.

Rats were injected with ATP solutions intraperitoneally 15 minutes before whole
body irradiation with 200r of X-rays. ATP was given in doses of 5, 10, and 15 mg per
100 gm body weight of rats. Then the mitotic indices of tumor cells were examined at
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1, 2,3, 6,9, and 12 hours after irradiation (Fig. 1). Also those of tumor cells were
examined after injection only of ATP (Fig. 2).

From these observations, it is concluded as follows ;

1) ATP has a protective effect against the damage of tumor cells by X-irradiation,
and promotes the recovery from its damage.

2) The most effective dosage is the injection of ATP 15 mg per 100 gm of body
weight.

3) In the case of intraperitoneal injection with 15 mg ATP only, mitotic index is
rapidly decreased at 2 and 3 hours after the injection, but this mechanism has not
been revealed, and the reason why the agent which acts alone as a depressor against
mitoses, protects tumor cells from the depressing effect of X-rays on mitoses and
promotes recovery from its damage, also remains unexplained.
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