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RADIATION-INDUCED MORTALITY OF PREVIOUSLY
SPLENECTOMIZED MICE
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Severity of hematological injury of mice having received a total-body irradiation depends
upon the amount of hematopoietic tissues surviving from irradiation. In animals previously
extirpated a part of the hematopoietic tissue, radiation-induced hematologic death may occur
more frequently than in normal animals irradiated with the same dose. The purpose of the
present experiments is to testify the validity of this hypothesis.

MATERIAL AND METHOD

Litter-mated dd colony albino mice, male and female, eight weeks of age, weighing 25 to
29 grammes were used for the first experiments from spring to summer, 1961. The second
experiments, from autumn to early winter, 1962, were carried out with the same colony of J
animals purchased from market.

Half of a litter were anaesthetized by intraperitoneal injection of 0.1 to 0.15 cc of 59,
Mintal and the spleen was extirpated. Suture of side abdominal wall was followed by small
amount of intraperitoneal Penicillin administration. Each animal was housed one per cage
of 25°C and maintained on solid diet (Oriental Yeast Co.) and water ad lib. Three days

after splenectomy, animals were irradiated in a plasic cylinder of three mm of wall thick-

* OB EG UL RS RO R R E s
Present adress, Medical Radiation Research Laboratory, School of Medicine, Tohoku University,
Kitayobancho, Sendai, Japan.

— 97 —



836 RAELHA RS LM $2836 78

ness. Splenectomized and non-splenictomized litters were placed side by side on a wax
phantom of 10 cm thick and were irradiated within a broad beam of X-rays at the same time.

Conditions of irradiation : 200 KV X-rays, HVL =1.8mm Cu, TSD =50 cm, Field size-=15cm
x15cm. Exposure dose rate was read from a 100 Victoreen condensor chamber placed at
the centre of a plastic cylinder on a wax phantom. A single total-body exposure of 690 r
was delivered to animals with a dose rate of 53 r/min.

RESULTS

1. In experiments of spring-summer, 1961, four out of 17 splenectomized mice died
within a month after total-body X-irradiation. Date of death was on 7th, 1lth, 12th, and
16th of experiment (irradiation was given on Oth day). In a control group, one out of 14
mice died on the 14th day. The difference in two groups was not significant statistically,
being within one standard deviation from a mean of 5/31 on a binominal probability co-ordinate
paper (Table 1).

Table 1.

Number of death
Total number within a month after
total-body X-irradiation

Splenectomized group 17 4

Control group 14 1

2. In the second experiment carried out from autumn 1960 to early winter 1962, dd
colony male albino mice purchased from market were used after 10 days of quarantine
period, because sufficient number of litter-mated animals was not available in our laboratory.

All of 14 splenectomized animals died within 30 days after total-body irradiation of,690r.
Date and number of death were as follows: Two animals on 6th day, two on 9th, five on
10th, two on 12th, two on 14th and one on 16th day.

All of eight non-splenectomized control mice died within 30 days after total-body irradia-
tion with the same dose. Date and number of deaths: two animals on 9th day, one on 10th,
three on 13th, one on 18th and one on 30th. Median survival time for splenectomized and
control groups was 11 and 13 days respectively. No significance was demonstrated between
them (Table 2).

Table 2

Number of death
Total number 'f’within a month after °
\total-body X-irradliation,)

Splenectomized group 14 14

Control group 8 8

CONCLUSION AND DISCUSSION

It seems that previously splenectomized litter-mated animals were more sensitive to
total-body X-irradiation than non-splenectomized controls in spring-summer experiments, but
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a significant diiference was not demonstrated.

In the second experiments, all animals died J‘Jrréspective of splenectomy. The great
difference in summer and winter experiments in respose to the same dose of X-rays may
be explained by genetic constructions of the animals. Genetic nature of *dd colony " of
mice in our experiments has not yet been confirmed and not registered as a strain. In the
first experiment brother-sister mated Fy litters were used which derived from a dd mother
(P) purchased from a market.

Therefore, radiosensivity of Fs might have changed from its original P’s sensitivity during
a experimental period. Haematopoietic system is very sensitive to radiation in young adults
and such a sensitive tissue may well be treated in a genetically confirmed strain.
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