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X-ray and Adenosine Triphosphoric Acid
Part III. 1) Effect of X-irradiation on Adenosine Triphosphoric Acid in Yoshida Sarcoma

2) Influence of Adenosine Triphosphoric Acid on Sulfhydryl Group in Yoshida Ascites Sarcoma
by

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

In attempt to rectify a discrepancy in the experimental methods in Part II, this study was carried
out to elucidate the mechanisms of the protective effect of ATP against the damage of Yoshida sarcoma
by X-irradiation, which was previously reported in Part I.

The results obtained were as follows;

1) A comarison was made between the irradiated Yoshida subcutaneous sarcoma and the non-
irradiated tumors at 30 minutes and 2 hours after local X-irradiation with 1000R. There were no signi-
ficant differences in the amount of adenosine nucleotides and P32-incorporation into their respective frac-
tions.

2) Rats bearing Yoshia ascites sarcoma were injected intraperitoneally with ATP solutions 15 mg
per 100 gm body weight. At 15 minutes after injection, a comparison was made between the sacites
tumor cells collected from ATP-treated animals and that from nontreated groups. No significant diffe-
rences were observed in the amount of total and nonprotein sulfhydryl compounds between them.

From these data, it was concluded, that the mechanisms of protection of ATP against X-irradiation
on the mitosis of Yoshida sarcoma does not depend on a supplementary addition of ATPdeficiencypro-
duced by X-irradiation nor on the increase of SH-compounds following administration of ATP. It is

a problem to be investigated further.
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Table 1. Content of adenosine nucleotides in Yoshida subcutaneous sarcoma
at 30 minutes after X-irradiation.
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ZE/g. frozen tumor weight
Exp. 1| Exp. 2 ‘ Exp. 3| Exp. 4| Mean -+ 5.D.
AMP Nonirradiated 1.068 1.135 0.866 0.939 1.002-F 0.122
Irradiated 0.996 0.935 0.900 0.897 0.932:k 0.046
ADP Nonirradiated 0.674 0.700 0.527 0.593 0.624-F 0.079
Irradiated 0.536 0.643 0.552 0.603 0.584-F 0.049
ATP Nonirradiated 0.994 | 0.820 0.962 0.861 0.874-+ 0.096
Irradiated 0.841 | 0.852 | 0.956 | 0.851 | 0.875- 0.054
Table 2. Content of adenosine nucleotides in Yoshida subcutaneous sarcoma
at 2 hours after X-irradiation,
2B, fg. frozen tumor weight
B Exp. 1| Exp. 2| Exp. 3| Exp. 4| Mean + S.D,
AMP Nonirradiated 0.810 1.097 0.926 1.040 0.9684- 0.124
Irradiated 0.846 0.940 0.989 0.971 0.9374 0.064
ADP Nonirradiated 0.447 0.399 0.43 0.518 0.4514- 0.050
" Irradiated 0.470 0.423 0.482 0.592 0.492+- 0.072
ATP Nonirradiated 0.942 0.672 0.9€60 0.606 0.7954 0.178
Irradiated 0.953 0.737 0.919 0.706 0.829+4- 0.123
Table 3. P*-incorporation into adenosine nucleotides in Yoshida subcutaneous
sarcoma at 30 minutes after X-irradiation.
Zc.p.m. [g. frozen tumor weight
Exp. 1| Exp. 2| Exp. 3| Exp. 4| Mean =+ 8.D,
AMP Nonirradiated 21.4 8.7 30.6 18.3 19.84+ 9.1
Irradiated 9.8 16.9 30.1 16.4 18.3+ 8.5
ADP Nonirradiated 126.7 169.9 167.0 170.4 158.54-21.2
Irradiated 131.7 134.2 124.4 127.6 129.5+ 4.3
ATp Nonirradiated 336.9 333.4 449.8 358.5 368.9+54.8
Irradiated 323.4 371.1 461.4 373.4 382.3457.5
Table 4. P*-incorporation into adenosine nucleotides in Yoshida subcutaneous
sarcoma at 2 hours after X-irradiation.
Zc.p.m.[g. frozen tumor weight
Exp. 1| Exp. 2| Exp. 3‘ Exp. 4 [ Mean + S.D.
AMP Nonirradiated 151.1 143.6 226.0 169.1 172.5+4-37.3
Irradiated 119.1 133.9 211.0 162.1 156.64-40.5
P Nonirradiated 221.1 219.2 208.0 162.1 218.64- 7.6
Irradiated 200.5 191.1 204.4 231.8 207.04:19.5
ATP Nonirradiated 520.7 565.0 489.3 534.8 527.5+31.4
Irradiated 535.8 574.4 504.8 586.5 550.4+37.3
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Fig. 1. P*-incorporation into adenosine nu-

cleotides in Yoshida subcutaneous sarcoma
after X-irradiation.
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Fig. 2. An example of chromatographic sepa-
ration by anion exchange.
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Table 5. Content of non-protein sulfhydryl group in Yoshida ascites sarcoma
in the animals injected with ATP, 15mg/100gm intraperitoneally.

uM per g. in wet weight

Exp. 1 | Exp. 2 | Exp. 3 | Exp. 4 | Exp. 5

Mean + S.D.

Nontreated

0.90 0.90

0.99 |

0. 66 1.20

ATP injected 0. 69

i
|

0. 60

0.78

|
[ 0.934-0. 19
\ 0

0. 66 1. 05 . 764-0.18

Table 6. Content of total sulfhydryl group in Yoshida ascites sarcoma in the

animals injected with ATP, 15mg[100gm intraperitoneally.

| pM per g. in wet weight

E Exp. 1

| Exp. 2 i Exp. 3 : Exp. 4 i Exp. 5 Mean + S.D.
Nontreated ‘ 10. 35 10. 20 10. 80 10. 95 10. 80 0. 624-0. 32
| ATP injected | 11.34 11.55 11.10 13.50 9.90 | 11.484:1.30
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Table 7. Influence on ATP contents of Yoshida subcutaneous sarcoma of
binding of the limbs of rats to fixing boards.

ATP contents (EE,q/g. frozen tumor weight)
Period after : N
unfastening Irradiated Nonirradiated Nonirradiated
Binding time Binding time Binding time no binding
| 7.7 min, 13.9 min. 13.9 min.
30 min. 0.855 0.875 0.874
1 hour 0.376 0.281
2 hours ’ 0.829 0.795

Table 8. Influence on ADP contents of Yoshida subcutaneous sarcorna of
binding of the limbs of rats to fixing boards.

ADF contents (ZE,q/g. frozen tumor weight)
Period after . R
myfastertivg Irradiated Nonirradiated Nonirradiated
Binding time Binding time Binding time no binding
7.7 min. 13.9 min. 13.9 min.
30 min, 0.951 0.584 0.624
1 hour 0.787 0.458
2 hours 0.492 0.451
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