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Prophylactic Effect of Marinamycin

Against Ionizing Radiation

Momoe Soeda M.D., Michiko Ootomo and Mieko Ome
Second Research Institute, R. and D. Headquarter, J.ID.A.
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Introduction

It has previously been reported, that Marinamycin?® possesses an effect to increase white cell count:
in cases of leukopenia induced by X ray®#9® or Co® irradiation. Shimada et al. have studied and shown.
that it enhances the phagocytosing function and increases the mobilization capacity of leucocytes of rabbits..
Miyagawa and Asakura have studied on the protective activity of Marinamycin against Co% irraciation.
in mice. The results of their experiments were as follows:
In a control group, 48 adult mice were generally exposed to 700r by Cof irradiation. Its surv-
ival rate was 25%,. In the second group, 40 mice were exposed to the same dose 1 to 2 hours after
intra peritoneal administration of 200 gamma Marinaraycin, the survival rate of which was 37.5%,.

When it was given 30 minutes after exposure, 11 out of 32 mice remained alive (34.4%,). In the next.
group 200 gamma Marinamycin was given one hour before and two more doses were given 2 and 5 days
In the final group, three doses were given 1, 4 and 7 days.

after exposure. Its survival rate was 12.59.

after exposure. Two out of 16 mice survived (12.5%,).
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From the results of this experiment, they state that although it is difficult to evaluate the protective
‘effect of this agent on irradiation, it might be possible to postulate some different mechanisms from that
of other previously known protective agents, because Marinamycin appeared to have some protective

effect even if given posterior to exposure.
We have also carried out experiments in rabbits and confirmed the fact, that Marinamycin has

a remarkable leukocyte increasing effect in the peripheral blood and can be used both prophylactically
and therapeutically in leukopenia experimentally induced by X ray or Co® irradiation.

We have previously reported on an anti-cancer activity of Marinamycin. During the course of
these experiments with Marinamycin, we have isolated a new substance from the same strain of
streptomyces, named Marimycin, wheth has a specifically high activity to induce leukocytosis in
rabbits, The purpose of this paper is to preseul the experimintal resultsin mice of DD-S strain, in
which we have tested the effect of this new substance in parollel with that of Marinamyecin.

Methodsand Materials

Adult male mice of DD-s strain, weighing about 20 gm. were used. They were generally exposed to
respective doses of 100, 200 and 400 r by X ray irradiation. Leukocytosis inducing effect of Marinam-
ycin was mainly examined in groups irradiated with 100 to 200 r doses. FExposure to higher radiation
dose was performed by Co®0 irradiation and the survival rate of respective groups were compared
with each other.

Peripheral blood samples were taken from veins of their tails by puncture with 1/4 size needles. The
white cell count was performed by theordinary method. The data shown in table 1 to 4 were obtained
from the experiments, in which Marinamycin was used. Other tables are concerned with the effect
of the new anti-leukopenic activity (from Experiments. 5,) Marimycin.

Experimental Results

Experiment 1.

Nine mice were generally exposed to 100r by X ray irradiation. They were divided into three groups.
In one group, 100 gamma Marinamycin was once given intraperitoneally 6 hours before irradiation.
In the second group it was given 2 hours before exposure. The third group served as control. The results

are shown in the followingtable.

Table 1.
|
Eroup No. of R Leukowcy‘te count o
mouse 1 4 F 7 | g
1 18.1 | 7,400 | | | 18,400 |
I 2 20.0 | 10,300 | 15,000 |
3 | 18.9 g | | 10,700 9,800 |
4 | 16.0 3,500 | | 6,600 |
I. 5 | 16.7 | 9,400 | 7,100 |
| 6 | 184 | | | 8,300 9,200 |
7| 156 | 5,700 | 8,000 |
I. 8 | 172 | 7,000 | 9,200 |
| 9 | 161 | | 3,900 8,400 |

Experiment 2.
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Nine mice were exposed to 200 r by X ray irradiation. In the first group, 500 gamma Marinamycin
was given intraperitoneally 2 hours before, while in the second group 100 gamma was administered in

the same way 2 hours before exposure. The results are shown in table 2.

Table 2.
No. of Leukocyte count
Group e Body wt. 20days
1 4 6
1 [ 29.3 12,900 11,900
lig 2 21.3 6,400 14,500
3 21.6 i 10,000 |
4 22.1 7,900 . 4,100 6,500
I 5 21.2 | 15,800
6 20.7 | | 5,300
7 24.0 5,080 | 3,800 | 10,700
I. 8 18.6 | 13,000
| 9 15.8 __..._.,I 4,500 8,200

In the control group we have seen some leukopenic tendency in two mice, while the mice treated
with 500 gamma Marinamycin have shown leukotycosis rather than leukopenia. All mice survived.

Experiment 3.

Mice were exposed to 400 r by X ray irradiation. In the first and second groups, mice were treated
in the same way as above. One out of three mice in the control gruop were dead and one mouse was
also dead in the first group. All mice in the second group survived.

Experiment 4.

Mice were exposed to 500 r in this experiment. Marinamycin was given in the same way as in
experiment 1. and 2. In the control group, one mouse died after 19 days, while in the second group one
died after 27 days. Other mice were alive on the 80th. day of experiment.

Experiment 5.

In this experiment, 200 mice were exposed to 700 r by Co% irradiation. They were divided into 4
groups. Lot No. 40 Marimycin was examined in this experiment and given intraperitoneally 2 hours
before exposure. In the first, second and third groups, 100, 20 and 10 gamma Marimycin were given
respectively. The final group served as control. During the observation of 28 days 4 out of 5 mice in the
first group died after 13, 16, 21 and 27 days respectively, while mice treated with 20 gamma were all
alive at the final day of observation. Four mice given 10 gamma died after 9, 12, 25 and 25 days respec-
tively. Two mice in the control groups died after 25 days. From these results 20 gamma is thought to
be the optimal dose for each mouse to expect protection.

Experiment 6.

‘Twenty mice were exposed to 700 r in this experiment, which were divided into 4 groups. Lot No.
64 Marimycin was examined. Except for control group, each mouse of three groups was treated with 50
gamma Mariraycin. In the first group it was given 2 hours before irradiation, while in the second and
third groups it was given after 24 hours and 48 hours respectively. The results are shown in the follow-
ing table.

‘T'en mice were alive on the 35th. day and the survival rate of treated mice was 66.7%,. The best
result was obtained in the third group, in which Mariraycin was given 48 hours after exposure.
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Table 6.
Group Treatment Survivals on the 35th, day
1 50 gamma, 2hours before 3/ 5 (24, 28)
2 50 gamma, 24hours after 3/ 5 (13, 25)
3 50 gamma, 48 hours after 41 5 (17)
control 2/ 5 (12, 17, 30)

Experiment 8.

Thirty mice were exposed to 800 r by Cof irradiation. They were divided into 6 groups, one of
which served as control. This time we used 25 gamma of lot No. 89 Marimycin throughout the all
groups. It was given intraperitoneally 30 minutes, 24 hours, 48 hours and 72 hours respectively after ex-

posure in four groups and in the remaining 5th. group 3 doses of 25 gamma were injected after one, three

and five days. The results are shown in the following table.
Table 8.

! Group Treatment ! Survivals on the 35th. day

- 1 [ 25 gamma, 30 min. alter | 0/ 5 (17, 19, 20, 24, 28)
2 25 gamma, 24 hrs. after | 2/ 5 (12, 13, 15)
3 25 gamma, 48 hrs. after | 4/ 5 (20)
4 25 gamma, 72 hrs. after 4/ 5 (19)
5 25 gamma, 3 times after | 0/ 5 ( 9, 10, 10, 10, 13)

1, 3, 5 days
_ control. 0/ 5 (10, 11, 11, 11, 13)

It is clear that 10 out of 25 treated miice survived at least 35 days after exposure to 800 r. The reason
why mice were all dead in three times treated group is not clear.

Experiment 9.

This experiment was carried out in the almost same way as above, using 50 gamma of lot No. 94
Marimyein instead of 25 gamma of lot No. 89. In this experiment, it was given subcutaneously.

The results are shown in table 9.

Table 9.
Group Treatment Survivals on the 35th. day
1 50 gamma, 30 min. after | 3/ 5 (21, 25)
2 50 gamma, 24 hrs. after 1/5 (6, 6 11, 11)
3 50 gamma, 48 hrs, after 2/ 5 (6, 20, 24)
4 50 gamma, 72 hrs, after 4/ 5 (15)
5 50 gamma, 3 times after | 3/ 5 ( 9, 11)
1, 3, 6 days
control 0/5 (5, 8, 10, 11, 12)

As seen in tables 8. and 9, mice exposed to 800 r (control group) all died within 13 days after irradia-
tion. Mice given 25 to 50 gamma Marimycin within 30 minutes to 72 hours after exposure can tolerate

this radiation dose and about half of 50 mice remained alive during the 35-day-course of observation.
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Summary

1) Mice of DD-S strain exposed to 100 to 200 r by X ray irradiation. usually caused leukopenia
within one week, while those given Marinamycin 2 hours before irradiation caused leukocytosis instead
of leukopenia.

2) Control mice exposed to 700 r by Co®? irradiation could survive for at least 35 days, but its survival
rate was 40 to 609%,. Mice exposed to 800 r were all dead within 13 days. Its survival rate on the 35th,
day was zero. Marimycin, one new anti-leukopenic ogent showed n appreciably beneficial effect to
enhance the survival rate of irradiated mice, when given in on adequate dose and time.

In the present stage of preparation, the dosage ranging from 25 to 50 gamma should be thought to be
adeouate for an adult mouse and the maximum effect would be expected when given wihein 2 to 3

days after exposure.
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